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Abstract

Hepatocellular carcinoma with portal vein thrombectomy has a high incidence and poor prognosis,
and the existing treatment methods are still controversial. In the latest edition of the guidelines
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for the diagnosis and treatment of hepatocellular carcinoma complicated with portal vein throm-
bectomy, it is clearly recommended that surgical resection be the first choice for patients with
portal vein thrombectomy at Grade I or Grade II (Cheng’s type 1/1I). However, in clinical practice, a
considerable number of patients with a wide range of lesions or cancer embolism and main portal
vein (Cheng’s Type III) cannot be radically resected, and need to undergo transformation down-
phase treatment before surgical resection. Combined with relevant literature reports at home and
abroad, the author found that through the treatment methods of hepatic artery chemoemboliza-
tion, hepatic artery infusion chemotherapy, radiotherapy, immunization and targeting, some pa-
tients could have the regression of portal vein cancer thrombus and tumor volume reduction, thus
making the lesion downphase, and successfully transforming and receiving radical surgery, thus
extending the survival time. At the same time, multidisciplinary cooperation is also important to
further improve the conversion reduction rate.
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1. 51§

iR P FH 20 s (TR P8 ) 7 A BRI IR i i e b e 36 6 7, 4 2020 4R At FURRESE T/ 26 3
KIRPR[L]e AR B EGE T, TR A IrRs B ic iy b X 5 W B0 S 0, P8 1) 0093 2R A B8 1 i 3 b e
5 AN, FETIRAEFTA G R HEA S 3 4, R EJE RTE 60 % Z Al i i UL B R [2] . IEAER,
BEE S B WHARAW R, R AN S Je, R R HRE i T — e (H R T B
I ARAEIRFF A &, X8 H SN St NSt . BTl H i8R s R EAE . BT AR 4 i 5
AL H K R 45, TR T iR+ (Portal vein tumor thrombus, PVTT), #5453 & A 2 H ik 44%~62.2% [3].
B TATAT T TS 30 J 30T, AT IhAE M Sk, sPAOAEFIINCN 2.7 ANA[3]. BT WE k2 BE= B 300
BITFB, PVTT 250 ST 20 = (R

WK 5 [ 5% 1O e 46 T DA B2 26 2 I8 9 23 31 (Barcelona Clinic Liver Cancer Staging, BCLC) AbRAERS AT
A IF PVTT I R IA(BCLCC ), MEIAHES 73 42 I 25 W) i R R AR JE A A B Je S R — BB T [4] -
SR, P E ST 7 E RS R R 2 AR R RN T TR 22 5 TR I f i L
S HBV &Gy, ImPREHE s HBV AH I et R R e 1 s S i 2 AT 78 77 B K 1) HCV Al
KYEFFES]. TR mbeRE, R, — K EE e 2R EFRIBIE. T & H S E RV
Z TN SR I AEF ARG MR ARG N, PR T AR I M AR AT U BT I TS [6] -

2. FFmAH PVTT GRS BEMEX

PVTT HIRAMAL. JEH 50 AN IEARRER RS Z VA R PVTT 708 2 H AR ¥ it
K VP A3 FU[7TAIER E R RO A H AR I/ B8] AR IR BRI A (20T o | B SR
CIER K G R L B3 WAL iR U TF K — 2oy 3 1N B R0 Tk o SRR £ IV B 2
ORI EF K. FRIR BT H A VP 20 B & A T R E 698 PVTT WA MR IE AL BI7 e T K
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T f5 FI8T[9] [10].

R R AR R R 23 RO TR 7 7 REDEB AR 2. AT R B R EOK T A 2 BRI TR
BRI MU R PVTT #1777 . Kokudo Z5[111%F 6474 i fFE & JF PVTT 3 dh 47 Wi m) HEVLEL 47, HoH 2003
LB FARIRIT IR E A 4381 LBz MBI AT T I . 453 1N BV F ARV BRBUR 3
FAEFARIGIT, FAREGN N BRI B AR . FARAR A7 [ L ETFRYLK 1.77
HF(2.87 4F vs. 1.10 4F; p < 0.001). M2y KAFIFIWF 7R FF2)EE Child-Pugh A, 5k AT )
. PVTTII BUAe o Va7 77 R T R[12] [13] [14] [15]. BE, #5 g — By 7 77 A0 il ¥ il 45
NEFATFEARIRIT, AIRe A AT,

BT RATHY P E A0 s & T TR ORAR 129T 18 5 (2021 FERR)) AR 7 HERE R TR 7 TR R i
FRIATTUIGR 4 BV E R PVTT B [12]. FeAbia 7 RAERE a7 0 EEaE BAR &, @ fbyr . Bo7T. At
G RO I SRR TT T VR A B PR . Y R4/ S FEHEAT TR USRS B 4 e PRI 288

3. FFEEH PVTT BELATT
3.1. Bt

T A GO0 T RS2 VR, BT DA 7807 — M TP 003697« (ABEE BUT RRIIR R, K
BRI BRSO BAT 58 s R RN R U (0 3& B, T ELAS S e H SUR AR R RE L,
DAL ILAE U 1R 9T & ERlk 22 1 H T8 97 e [16]

B 9 2R 07 AR AN RHER B (1 — TR AL . 25 HHoC % BRI 72 [17] oA 1 %7 4l B = 453 JE 7507 (3DCRT)
JEATHFUIBRAR S AR R I AAF S5 3, SRR R4 20.7%00 838 L T ie A, IF
AR IEK TR ARG A A7 ] . Hamaoka “5[18]() [BIEi#F 5T 7~ 3DCRT A sl bk kTT (HAIC)
i 17.3%ABEVIBR I B E A NPTV &S, IF B2 FARMEE AN AR AT AR EE HBEK.
5 [ (1) — I [m v 7T [19] 99N 637 451 BCLCC BAMIAA AN FT UIBR s, 3/4 FEA TTE KR AL, TEHZ R
HRIEYT (IMRT)ECS HAIC, 41 141(16.9%) 35 [E G2 F AR, FARAL R FRAM P AL AN 103.8
A111.4 4~ H(p <0.001).

ERIBOT O R R T ANBSHAYT AR RBUR R, B P E LR T SO N-125 (17%°), SEER R
[20] [21] [22]Z 1 1BBKAEN 172 BiF 5 HFSh kA0 T 1 ZE(TACE) BE A 1 o 0 AR A7 3R T 5 TACE 51
TACE BEFHERF 250 . 4F [F AN B AC-90 (YO)EREE T Bh A N 16T IR (AR08 . FRONIFshik BT o
1 %£(TARE) . Garin 25[2314)3E T 41 ) PVTT B3 FH%0-90 FERIGIT INiF], ik 30 44 (3 o 2t
5 4 5E 4R, TR 6 LI, HMEMEN 85%. Ho T4 BEEZ THRIGHT R, REkmAELE
B E T HMEAEZFARNER . Edeline ZE[241%f T 44-90 SR FAEEX T PVTT B4k, 34 fil#
SZEC-90 IR TT I B A AT I AT TR TE TR 2 50-90 W07 I AL A= 473 18.8 1 H
BB R AR RRIT IR AL A 6.5 N H o A —BEIBERT T [25] LR 1 40-90 SR B AR iR TT
TR HAE R IREC-90 X1 PVTT AN G T RFEN 24.4%, ST RAAEEH 4.2%. HIfE
RIFEAET), 5C-90 HIAFIE W o U P9 NI 58 i 914-90 YR I7 HE 5 I ARG YT BRI
R AR R 1) K e 2 1) .

3.2. ZSERPKWITIEEAR Transcatheter Arterial Chemoembolization (TACE)

TACE & —Fe FH FaI7 A UIBR P & 98 PVTT (0735, (H BTt 2 S 307 5 bk it im 52 B,
T REAS AL 28 T 3 vy, DRI HOR AIE A T PVTT IV B v A7 4 W AN iR 1 22 1 95 SR R«
K7y TACE " LABHZEIHENRK, I8/ S Akt S A A, AT S g A e R I A S8 28] B 30T ) I 66T
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B AT D RE R4, T 1HE KN S AGHE 2252 ) A\ AT AT TACE, HATHZhfE R EIGIEFARIHEA,
TACE & & ikl B 16T 7792 [26] [27]. Yoon S5 [28] NHI—TBE LA RIS N T 90 1] PVTT &z, Hr
45 N#5%2 TACE + 1RANBSHATT, 7 45 NESZRE M Z5RYT . Jeilid o7 it m ke s, NfE%: TACE
RO 261 . Fe2% TACE A A7 (55.0 vs. 43.0 fi; p=0.04) B KT R¥AEE4l, H TACE 4+
5 1A PR TARIG MR TR . Fan Z5[29]4k1E 360 B4 vl LIRR PR AT T sl ik ik 97 k2 ZER(TACE) 5,
JR I A B (e ZR 1k 18.1%) FHAT TR VIBR 5 5 5 A AR5 B VIR AR 5 A Af %4

3.3. FFaiBkEEHTTAR(HAIC)

HAIC & F5 4 8 3 AT kAT HEEAL T - 5 W 9T S8R HAIC [ FP 67 5 A8 77 (O S) Al & WL 2% /% 2 (ORRY)
BT TACE 3 HA BN /N, & V8 I 7 [30] [31]. A HEALRIh 2 FARM B E Bl T &
(19 5 FFAEAFER[32]. Lyu Z[33XFLL T HAIC 5RFAEBHIITA, 4R EIR: HAIC A A A KT
R AFE4(14.5 M H vs. 7.0 M, p<0.001), H HAIC 44 47 4(26.1%) 7 SRR M T A WL 452 )5
HIEYT . M HAIC 5 &4 AR R & rT Rt E A 1 8UR, Nagai S5 [34] A 70 o R B A 6T I SRk
i FH HAIC [ EAFHI(0S) 2K 4 A H o Lee ZE[35]4k1E T — g 243 41 PVTT B3 1Rt 72, #
% HAIC ARG ALY (CCRT) G FFARRRII I, $2m T MR T ) Betd, o 41 51(16.9%) 852 TR
EHEVIBR. —I0 T 98 il PVTT &35 1Bl i i 7e[36] s, INEE 5 N EFIE A 45 Gy 1)
3DCRT &7, [RINLESS 1 A% 5 AT 5-%URMENE(5-FU) K HAIC, BUT4H G 1 AN HITIRE 4 352 1
R 5-Fu BEAEA HAIC, 25 5@ 47 3.5 NI HAIC J&5, FALRRINEZ FAEE R 26 N, ik
R 26.5%, 5 G R TE A, 13 B G2 Ak, FTLL, HAIC 50T B m) 25 Bk 4 H
AR 2 TR

3.4. RERBENETT

WTAER, B[R] 251 A G e e 28 s R (1Cs) 2E SEAR IR R vR 7 vh Ok R, {HL B — FH 253097 I 2%
ZfRREAM, W [37] [38] [39)FFuAEE. RIEEE. kIR & fB e ihyT I it & LR 2 7 i)
(3.3%. 4.0%. 6.5%. 18.8%). TMILL ICIs AR M G ibyT A 5 m 2 MG A A A R M
H[38]. HER—FZML, BeA AT RO — DR m AT R MR f# 2[40]. Huang S5[41] 1) =i
P BRI 7T 25 SR B O SR Bk A PD-1 X T PVTT MBI ZEM# 2 N 54.4% . 17 5115 2 B WM 8 5
6 B1(18.1%) % T FAR, ARGTHIEILR 66.7%I1 i1k 2L 58 2050 . Tsai 50— LI 28
PVTT &3, PD-1BEA TKI B M EARZ N 50%, FHAmiflse % m, —plas T REEDIRR. bk
RFIRHIEE S HAIC B PTRe A B AFIRBER, He S[42]MAF 7 LU T HAIC BRGRFiAEB 5 &R
AR BAMIAETT PVTT BT 8L, &R B RBAG1RIT B AL e A fE 1 (13.37 M H vs. 7.13 1 H, p < 0.001)
BERTRAETT, HHBARITH 12.8% K EH RN EZ T G 8 FARIEBIT . 55— 7 [43]
WRIR TEEVRIT IS O BB R R B ht L& HAIC Y77 A HL AR B 8 247897 A B8 s i)
LR R % (59.2% vs. 9.3%, p < 0.001) FIEL AL YIFRZ (9 ] vs. 0 1], p=0.001).

4. INGE

EEER, XTFRMEEIE PVTT B2 5iR7TBUS TARKIED, 67 7 I AL 516 T B
P AR HOR B 2 1) B AR EREE,  (EARARAT R 20 B R T A B SRR Ik Y 32 T ek 3RS 4
N7 R FAAIRIT R — Mo X e 77 508 PVTT Bk T2 HINLL, HeAYy: R
ARG K R 2 PEAE S — iRy U sUB B A2 BURR A, Gl 2 R EIG T 5 AR as &, — i E
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ARG/ AR, ATIBE e T P ARVIBRR RIEA 1 A A7 [H].

WHEHE G I PVTT BEHEL, WEZAAEAR, FEIRYT W R 2 I D0 EUR 8 e bk
IFEHREAN 5 2 7 ) IR, IR e B — 22 BHA YT AR 2 BRI 1, TR R AR W] BE A 16T I
BRI Y P BRI I . T L2 SRR ST OB B R R, Bk TR T I E A K
FIRFAEANEE B AR AR EEL BUTRSE . RSB KA ek mPE & F PVTT BE K
WOIBRE . EF NN HHEEIF PVTT RIEALIGTT LA T Do R ], 45 & [ A A RS2 PRt o, A
IR A, BT 22 rhoCo i 1k BRBE LG RS, 970k AN FVE T 7 SR R 0 B, HIT AL T
ARERERHL, HORBREER =R TRCR, Bk HAE .

&E 3k

[1] Sung, H., Ferlay, J., Siegel, R.L., et al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71, 209-249.
https://doi.org/10.3322/caac.21660

[2] Chen, W., Zheng, R., Baade, P.D., et al. (2016) Cancer Statistics in China, 2015. CA: A Cancer Journal for Clinicians,
66, 115-132. https://doi.org/10.3322/caac.21338

[3] Zhang, Z.M., Lai, E.C., Zhang, C., et al. (2015) The Strategies for Treating Primary Hepatocellular Carcinoma with
Portal Vein Tumor Thrombus. International Journal of Surgery, 20, 8-16. https://doi.org/10.1016/j.ijsu.2015.05.009

[4] European Association for the Study of the Liver (2018) EASL Clinical Practice Guidelines: Management of Hepato-
cellular Carcinoma. Journal of Hepatology, 69, 182-236.

[5] Ng, J. and Wu, J. (2012) Hepatitis B- and Hepatitis C-Related Hepatocellular Carcinomas in the United States: Simi-
larities and Differences. Hepatitis Monthly, 12, e7635. https://doi.org/10.5812/hepatmon.7635

[6] Lu, J., Zhang, X., Zhong, B., et al. (2019) Management of Patients with Hepatocellular Carcinoma and Portal Vein
Tumour Thrombosis: Comparing East and West. The Lancet Gastroenterology & Hepatology, 4, 721-730.
https://doi.org/10.1016/S2468-1253(19)30178-5

[7] Ikai, I, Yamamoto, Y., Yamamoto, N., et al. (2003) Results of Hepatic Resection for Hepatocellular Carcinoma In-
vading Major Portal and/or Hepatic Veins. Surgical Oncology Clinics of North America, 12, 65-75.
https://doi.org/10.1016/S1055-3207(02)00082-0

[8] FEMHEE, BB, BRI, %5 AP EEREAR 2 TR RAR S B X J]. AR i@ R A4 R, 2004, 19(4): 200-201.
[9] Niu, Z.-J., Ma, Y.-L, Kang, P., et al. (2012) Transarterial Chemoembolization Compared with Conservative Treatment

for Advanced Hepatocellular Carcinoma with Portal Vein Tumor Thrombus: Using a New Classification. Medical
Oncology, 29, 2992-2997. https://doi.org/10.1007/s12032-011-0145-0

[10] Shi, J., Lai, E.C., Li, N., et al. (2011) A New Classification for Hepatocellular Carcinoma with Portal Vein Tumor
Thrombus. Journal of Hepato-Biliary-Pancreatic Sciences, 18, 74-80. https://doi.org/10.1007/s00534-010-0314-0

[11] Kokudo, T., Hasegawa, K., Matsuyama, Y., et al. (2016) Survival Benefit of Liver Resection for Hepatocellular Car-
cinoma Associated with Portal Vein Invasion. Journal of Hepatology, 65, 938-943.
https://doi.org/10.1016/j.jhep.2016.05.044

[12] PEE e b R G 2. b E A S IR T T OB 2T R R (2021 4ERR) [I]. thAREESEAR A, 2022,
102(4): 243-254.

[13] Zhang, X.-P., Wang, K., Wei, X.-B., et al. (2019) An Eastern Hepatobiliary Surgery Hospital Microvascular Invasion
Scoring System in Predicting Prognosis of Patients with Hepatocellular Carcinoma and Microvascular Invasion after
RO Liver Resection: A Large-Scale, Multicenter Study. Oncologist, 24, e1476-e1488.
https://doi.org/10.1634/theoncologist.2018-0868

[14] Zheng, N., Wei, X., Zhang, D., et al. (2016) Hepatic Resection or Transarterial Chemoembolization for Hepatocellular
Carcinoma with Portal Vein Tumor Thrombus. Medicine, 95, e3959. https://doi.org/10.1097/MD.0000000000003959

[15] Wang, K., Guo, W.X., Chen, M.S,, et al. (2016) Multimodality Treatment for Hepatocellular Carcinoma with Portal
Vein Tumor Thrombus: A Large-Scale, Multicenter, Propensity Mathching Score Analysis. Medicine, 95, e3015.
https://doi.org/10.1097/MD.0000000000003015

[16] Yu, J.l. and Park, H.C. (2016) Radiotherapy as Valid Modality for Hepatocellular Carcinoma with Portal Vein Tumor
Thrombosis. World Journal of Gastroenterology, 22, 6851-6863. https://doi.org/10.3748/wjg.v22.i30.6851

[17] Wei, X, Jiang, Y., Zhang, X., et al. (2019) Neoadjuvant Three-Dimensional Conformal Radiotherapy for Resectable

DOI: 10.12677/acm.2022.12121661 11525 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12121661
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21338
https://doi.org/10.1016/j.ijsu.2015.05.009
https://doi.org/10.5812/hepatmon.7635
https://doi.org/10.1016/S2468-1253(19)30178-5
https://doi.org/10.1016/S1055-3207(02)00082-0
https://doi.org/10.1007/s12032-011-0145-0
https://doi.org/10.1007/s00534-010-0314-0
https://doi.org/10.1016/j.jhep.2016.05.044
https://doi.org/10.1634/theoncologist.2018-0868
https://doi.org/10.1097/MD.0000000000003959
https://doi.org/10.1097/MD.0000000000003015
https://doi.org/10.3748/wjg.v22.i30.6851

FgER 2%

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Hepatocellular Carcinoma with Portal Vein Tumor Thrombus: A Randomized, Open-Label, Multicenter Controlled
Study. Journal of Clinical Oncology, 37, 2141-2151. https://doi.org/10.1200/JC0.18.02184

Hamaoka, M., Kobayashi, T., Kuroda, S., et al. (2017) Hepatectomy after Down-Staging of Hepatocellular Carcinoma
with Portal Vein Tumor Thrombus Using Chemoradiotherapy: A Retrospective Cohort Study. International Journal of
Surgery, 44, 223-228. https://doi.org/10.1016/j.ijsu.2017.06.082

Byun, H.K., Kim, H.J., Im, Y.R., et al. (2019) Dose Escalation by Intensity Modulated Radiotherapy in Liver-Directed
Concurrent Chemoradiotherapy for Locally Advanced BCLC Stage C Hepatocellular Carcinoma. Radiotherapy and
Oncology, 133, 1-8. https://doi.org/10.1016/j.radonc.2018.12.025

Li, Y., Li, H., Hu, H., Yuan, H. and Zhao, Y. (2020) Efficacy and Safety of Transcatheter Arterial Chemoembolization
Combined with either | Seed Implantation or Apatinib in Hepatocellular Carcinoma with Portal Vein Tumor Thrombo-
sis: A Retrospective Comparative Study. Journal of Cancer Research and Therapeutics, 16, 1691-1697.

Zhang, Z.-H., Zhang, W., Gu, J.-Y., et al. (2018) Treatment of Hepatocellular Carcinoma with Tumor Thrombus with
the Use of lodine-125 Seed Strand Implantation and Transarterial Chemoembolization: A Propensity-Score Analysis.
Journal of Vascular and Interventional Radiology, 29, 1085-1093. https://doi.org/10.1016/j.jvir.2018.02.013

Yang, M., Fang, Z., Yan, Z., et al. (2014) Transarterial Chemoembolisation (TACE) Combined with Endovascular Im-
plantation of an lodine-125 Seed Strand for the Treatment of Hepatocellular Carcinoma with Portal Vein Tumour
Thrombosis versus TACE Alone: A Two-Arm, Randomised Clinical Trial. Journal of Cancer Research and Clinical
Oncology, 140, 211-219. https://doi.org/10.1007/s00432-013-1568-0

Garin, E., Rolland, Y., Edeline, J., et al. (2015) Personalized Dosimetry with Intensification Using **Y-Loaded Glass
Microsphere Radioembolization Induces Prolonged Overall Survival in Hepatocellular Carcinoma Patients with Portal
Vein Thrombosis. Journal of Nuclear Medicine, 56, 339-346. https://doi.org/10.2967/jnumed.114.145177

Edeline, J., Crouzet, L., Campillo-Gimenez, B., et al. (2016) Selective Internal Radiation Therapy Compared with So-
rafenib for Hepatocellular Carcinoma with Portal VVein Thrombosis. European Journal of Nuclear Medicine and Mo-
lecular Imaging, 43, 635-643. https://doi.org/10.1007/s00259-015-3210-7

Martelletti, C., Ricotti, A., Gesualdo, M., et al. (2021) Radioembolization vs Sorafenib in Locally Advanced Hepato-
cellular Carcinoma with Portal Vein Tumor Thrombosis: A Propensity Score and Bayesian Analysis. Journal of Diges-
tive Diseases, 22, 496-502. https://doi.org/10.1111/1751-2980.13030

Wang, J.-C., Xia, A.-L., Xu, Y. and Lu, X.-J. (2019) Comprehensive Treatments for Hepatocellular Carcinoma with
Portal Vein Tumor Thrombosis. Journal of Cellular Physiology, 234, 1062-1070. https://doi.org/10.1002/jcp.27324

Chung, G.E., Lee, J.-H., Kim, H.Y., et al. (2011) Transarterial Chemoembolization Can Be Safely Performed in Pa-
tients with Hepatocellular Carcinoma Invading the Main Portal Vein and May Improve the Overall Survival. Radiology,
258, 627-634. https://doi.org/10.1148/radiol.10101058

Yoon, S.M., Ryoo, B.-Y., Lee, S.J., et al. (2018) Efficacy and Safety of Transarterial Chemoembolization plus Exter-
nal Beam Radiotherapy vs Sorafenib in Hepatocellular Carcinoma With Macroscopic Vascular Invasion: A Rando-
mized Clinical Trial. JAMA Oncology, 4, 661-669. https://doi.org/10.1001/jamaoncol.2017.5847

Fan, J., Tang, Z.-Y., Yu, Y.-Q., et al. (1998) Improved Survival with Resection after Transcatheter Arterial Che-
moembolization (TACE) for Unresectable Hepatocellular Carcinoma. Digestive Surgery, 15, 674-678.
https://doi.org/10.1159/000018676

He, M.-K,, Le, Y., Li, Q.-J., et al. (2017) Hepatic Artery Infusion Chemotherapy Using mFOLFOX versus Transarteri-
al Chemoembolization for Massive Unresectable Hepatocellular Carcinoma: A Prospective Non-Randomized Study.
Chinese Journal of Cancer, 36, 83. https://doi.org/10.1186/s40880-017-0251-2

Hu, J., Bao, Q., Cao, G., et al. (2020) Hepatic Arterial Infusion Chemotherapy Using Oxaliplatin Plus 5-Fluorouracil
Versus Transarterial Chemoembolization/Embolization for the Treatment of Advanced Hepatocellular Carcinoma with
Major Portal Vein Tumor Thrombosis. CardioVascular and Interventional Radiology, 43, 996-1005.
https://doi.org/10.1007/s00270-019-02406-3

Yoon, H.I., Song, K.J., Lee, 1.J., et al. (2016) Clinical Benefit of Hepatic Arterial Infusion Concurrent Chemoradiothe-
rapy in Locally Advanced Hepatocellular Carcinoma: A Propensity Score Matching Analysis. Cancer Research and
Treatment, 48, 190-197. https://doi.org/10.4143/crt.2014.276

Lyu, N., Kong, Y., Mu, L., et al. (2018) Hepatic Arterial Infusion of Oxaliplatin plus Fluorouracil/Leucovorin vs. So-
rafenib for Advanced Hepatocellular Carcinoma. Journal of Hepatology, 69, 60-69.
https://doi.org/10.1016/j.jhep.2018.02.008

Nagai, H., Mukozu, T., Ogino, Y., et al. (2015) Sorafenib and Hepatic Arterial Infusion Chemotherapy for Advanced
Hepatocellular Carcinoma with Portal VVein Tumor Thrombus. Anticancer Research, 35, 2269-2277.

Lee, H.S., Choi, G.H., Choi, J.S., et al. (2014) Surgical Resection after Down-Staging of Locally Advanced Hepato-
cellular Carcinoma by Localized Concurrent Chemoradiotherapy. Annals of Surgical Oncology, 21, 3646-3653.

DOI: 10.12677/acm.2022.12121661 11526 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12121661
https://doi.org/10.1200/JCO.18.02184
https://doi.org/10.1016/j.ijsu.2017.06.082
https://doi.org/10.1016/j.radonc.2018.12.025
https://doi.org/10.1016/j.jvir.2018.02.013
https://doi.org/10.1007/s00432-013-1568-0
https://doi.org/10.2967/jnumed.114.145177
https://doi.org/10.1007/s00259-015-3210-7
https://doi.org/10.1111/1751-2980.13030
https://doi.org/10.1002/jcp.27324
https://doi.org/10.1148/radiol.10101058
https://doi.org/10.1001/jamaoncol.2017.5847
https://doi.org/10.1159/000018676
https://doi.org/10.1186/s40880-017-0251-2
https://doi.org/10.1007/s00270-019-02406-3
https://doi.org/10.4143/crt.2014.276
https://doi.org/10.1016/j.jhep.2018.02.008

JgER 2%

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

https://doi.org/10.1245/s10434-014-3652-3

Chong, J.U., Choi, G.H., Han, D.H., et al. (2018) Downstaging with Localized Concurrent Chemoradiotherapy Can
Identify Optimal Surgical Candidates in Hepatocellular Carcinoma with Portal VVein Tumor Thrombus. Annals of Sur-
gical Oncology, 25, 3308-3315. https://doi.org/10.1245/s10434-018-6653-9

Kudo, M., Finn, R.S., Qin, S., et al. (2018) Lenvatinib versus Sorafenib in First-Line Treatment of Patients with Unre-
sectable hepatocellular Carcinoma: A Randomised Phase 3 Non-Inferiority Trial. The Lancet, 391, 1163-1173.
https://doi.org/10.1016/S0140-6736(18)30207-1

Abou-Alfa, G.K., Meyer, T., Cheng, A.L., et al. (2018) Cabozantinib in Patients with Advanced and Progressing He-
patocellular Carcinoma. The New England Journal of Medicine, 379, 54-63. https://doi.org/10.1056/NEJM0a1717002

Cheng, A.-L., Kang, Y.-K., Chen, Z., et al. (2009) Efficacy and Safety of Sorafenib in Patients in the Asia-Pacific Re-
gion with Advanced Hepatocellular Carcinoma: A Phase 111 Randomised, Double-Blind, Placebo-Controlled Trial. The
Lancet Oncology, 10, 25-34. https://doi.org/10.1016/S1470-2045(08)70285-7

Mohr, R., Jost-Brinkmann, F., Ozdirik, B., et al. (2021) Lessons from Immune Checkpoint Inhibitor Trials in Hepato-
cellular Carcinoma. Frontiers in Immunology, 12, Article 652172. https://doi.org/10.3389/fimmu.2021.652172

Huang, C., Zhu, X.-D., Shen, Y.-H., et al. (2021) Organ Specific Responses to First-Line Lenvatinib plus Anti-PD-1
Antibodies in Patients with Unresectable Hepatocellular Carcinoma: A Retrospective Analysis. Biomarker Research, 9,
Article No. 19. https://doi.org/10.1186/s40364-021-00274-z

He, M., Li, Q., Zou, R., et al. (2019) Sorafenib plus Hepatic Arterial Infusion of Oxaliplatin, Fluorouracil, and Leuco-
vorin vs Sorafenib Alone for Hepatocellular Carcinoma with Portal Vein Invasion: A Randomized Clinical Trial.
JAMA Oncology, 5, 953-960. https://doi.org/10.1001/jamaoncol.2019.0250

He, M.-K., Liang, R.-B., Zhao, Y., et al. (2021) Lenvatinib, Toripalimab, plus Hepatic Arterial Infusion chemotherapy
versus Lenvatinib Alone for Advanced Hepatocellular Carcinoma. Therapeutic Advances in Medical Oncology, 13,
Article 1D: 17588359211002720. https://doi.org/10.1177/17588359211002720

DOI: 10.12677/acm.2022.12121661 11527 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12121661
https://doi.org/10.1245/s10434-014-3652-3
https://doi.org/10.1245/s10434-018-6653-9
https://doi.org/10.1016/S0140-6736(18)30207-1
https://doi.org/10.1056/NEJMoa1717002
https://doi.org/10.1016/S1470-2045(08)70285-7
https://doi.org/10.3389/fimmu.2021.652172
https://doi.org/10.1186/s40364-021-00274-z
https://doi.org/10.1001/jamaoncol.2019.0250
https://doi.org/10.1177/17588359211002720

	肝细胞癌伴门静脉癌栓转化治疗进展
	摘  要
	关键词
	Progress in Transformation Therapy of Hepatocellular Carcinoma with Portal Vein Cancer Thrombus
	Abstract
	Keywords
	1. 引言
	2. 肝癌合并PVTT的临床分型和意义
	3. 肝癌合并PVTT的转化治疗
	3.1. 放疗
	3.2. 经导管动脉化疗栓塞术Transcatheter Arterial Chemoembolization (TACE)
	3.3. 肝动脉灌注化疗术(HAIC)
	3.4. 免疫及靶向治疗

	4. 小结
	参考文献

