WA, % FFEHRATROFRHER 183

. EEE - DOI: 10.12449/JCH250128

ITFTHbR RIS A BRI FE 08 i

WA B skt SRR, EEME?, i 22
| HERFHRAR, BT 810001

2 HiERFEWEERFRERESA, & T 810001

3 WAKFE ZERARSA, Fd 250033

4 FREKRFW BT FLEKEERFREBE TS, LT 102218

BASAEH . FIE , roy.xx@163.com (ORCID : 0000-0002-2316-5778)

WE: EEEA(PVE) 5 EREFMHNERTNEREFTNRENEFLE. ERHATPVERERRME(FLR) FE
Az, BB BEEPVERFINAESTHUIBRAR, EFEX,{TPVE R THEKEZEAR(HVE) B9 8 BKR F AR
(LVD) B~ SFLRE— S BFBEMNNR. HILKEFREEMM#KEIL - SHBRA, LVD A T EIR ERMAFLR
B, BREHEERERZMBILEREMR AZET LVD BRI, M B LVD BN F A & MR ARBEENERM
Z&M,INALVD B—Fee BRI ARRI AT %,

KB FFEEBRRIT AR TERBKEEE,; FFEREkEE
E£WB: BExBARFE$ (82027807, 81930119)

Research advances in liver venous deprivation

HE Bensong'?, XIAO Ming®*, ZHANG Qijia*, XIANG Canhong®’, WANG Yanxiong'?, LI Yingbo'?, WANG Zhishuo'
1. Graduate School, Qinghai University, Xining 810001, China; 2. Department of Hepatobiliary Surgery, The Affiliated Hospital of
Qinghai University, Xining 810001, China; 3. Department of Hepatobiliary Surgery, The Second Hospital of Shandong University ,
Jinan 250033, China; 4. Hepato-pancreato-biliary Center, Beijing Tsinghua Changgung Hospital, School of Clinical Medicine,
Tsinghua University, Beijing 102218, China

Corresponding author: XIANG Canhong, roy.xx@163.com (ORCID : 0000-0002-2316-5778)

Abstract: Portal vein embolization (PVE) can induce atrophy of the embolized lobe and compensatory regeneration of the non-
embolized lobe. However, due to inadequate regeneration of future liver remnant (FLR) after PVE, some patients remain
unsuitable for hepatectomy after PVE. In recent years, liver venous deprivation (LVD) , which combines PVE with hepatic vein
embolization (HVE) , has induced enhanced FLR regeneration. Compared with associating liver partition and portal vein ligation
for staged hepatectomy (ALPPS) , LVD triggers faster and more robust FLR regeneration, with lower incidence rate of
postoperative complications and mortality rate. By reviewing related articles on LVD, this article introduces the effectiveness of
LVD and analyzes the differences and safety of various technical paths, and it is believed that LVD is a safe and effective

preoperative pretreatment method.
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U, PRLHCAE AT BT VTR AR, 1 5E s 24 o U BR Y [ -
HEBR FLR-V AR A5 B0, 0 TAF A2 0] 8 10 B8 R i 75
B FLR-V o X T FEhRE I H 19 5& , FLR-V 250 i iF
U AR B 259% LA 1B T 6T A b R Y R
FLR-V I3 5 T JUE S ARG 40% LA E) 25 0 F R VIR
P I vy L AR T A AU B R o Il PR v SR FH A [] 45
AKIEIN FLR-V, IFREARA G B2 T 28 9 ol EE . 1]
T i Ag 2E ( portal vein embolization , PVE) W T FLR-V
AN SR E VTR e A o SR, ZESE R UTBR AR
ST AFAE SR AR E (FLR) A5 AN 2 J0vE SR U
R A LA R v 2 JRE 55 [P, S5 AR 1 A 5 35 ok — AP AR R
AR . 20124F & T — OB BT PR D i —— K
JHF I 25 0 R0 11 8 ok 45 L — 20 DI BR R (associating liver
partition and portal vein ligation for staged hepatectomy,
ALPPS) , AL T PVE, ALPPS ARJ5 FLR AR 2 ~ 34,
I BLVIBRZENT 35 95% ~ 100%. AT T HAL T3 HIA
Ja IE RAE R AR TE m AT L B ALPPS R RE B A A 7
Al AR B e P AR 7 kD AR R AT R B
PVE k& HFE# kA% 2 (hepatic vein embolization, HVE) [
REAS S BRI AR, SO 2238 i R XU | IF 78 2
FINE MR FLR-V ik ez — .

PVE I HVE T AR 25 22 [ 14 P [ [Fa i Ay ] g
TR DRI 3 BT K AR ZER (PHVE) © FUBUR 1 T kipe &
JFF# Bk ZER (PVE-HVE) '™ 201645, PHVE 44
& k125 A (liver venous deprivation LVD)[GJ , 2 J5 PHVE
S A R ZEA B 2 SRR ZERTR A [F) R 73S A 2
(biembolization, BE)[8J PRI K LR (extended liver
venous deprivation, eL.VD) TV 2 TR T - B
FE R (radiological simultaneous portohepatic vein embolization
RASPE)!"™ A SO S HORGERR R LVD si/E LVD S0, 1
H M ZE BT A R K (middle hepatic veins, MHV) Y eLVD,
FI$E 5 LVD DUk, 22 R R — B A2 735 K
T, JF 45 PVE ALPPS 2 A AL 31T Bof LAK
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2009 4F: , Hwang 25 25— B8 1% F T PVE R J5 FLR-V
J5<40% B 12 9] iF 9 B 35 v, 76 PVE RS (13, 54 2)d
YEAT T HVE, W3 I . FLR 154 . Hoi i A5 S0 i
Jbk 25 31 52 it HVE, 76 BF & ik 5 5 (right hepatic veins,

RHV ) T 3 i 5 s i ok 0 28 LA By 1 7 JHF #8 k A7 S e 28
(right hepatic veins embolization, RHVE) 1t T2 Hh i 25
(RS BT R bk, (8 AR R 8 ~ 12 mum (1 355 el A 5
RHV ML B 32, SR 14611 (33% ) BB A S H o5
Ji B K DG 0 B8 E AR IR bR L LS 5 T HVE B
223l g A 3P KA 55 — A 2 K ST A
RHV, I H AT i B — A 12 ~ 16 mm 1L 58 DL Bj 115
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Ak, Niekamp =3I PVE ARG A ABEIS BT AR 510 1Y
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FARM 361 (33%) & WL IEAT T HFYIBR AR . 2023 4%,
TEX PVE-HVE A J5 AT Sh R4S (L B ®F 52 ' v % B, HVE
ARJGIGeH: FLR-V B934 N2 B2 K F FLR-V, H 7354
R T PVE(71. 3% vs 27. 0%) , 3/ 1EW] PVE-HVE
£ FLR FRA 75 1A B IR A

2016 4F, S T 45 5 — 0 e 2 3 D) BR R i) Bl st
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vascular plug Il , AVP)#: %€ RHV e H 32253 32, IF(f H
11 By AR L TN R 1E T FR TR & 44 2€ RHV J28 bty
O3 S U S SE ke v S R A TR 2E . B T AR
M1 2/3 Flik el MY 515520 BRI AT RHVE 3
RHVE+MHVE' . %4 MHVE 1] 3 — 5 {i¢ ¥ FLR F
4, Guin 25T HA 44 K eLVD. 2405 PVE 47 H 4R
W22 % W] | LVD J5 FLR-V 1 i >PVE, H LVD /&
FLR-V # FLR I HE (future liver remnant function, FLR-F)Z5
ARl ST 52 24 2020 4F 13 T RASPE!!, Has
S5 LVD AL,
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Masthoff 22 fF 58 v i 445 07 3K 5 AL, 2023 4F,
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BAR, %, A ERNHRER

185

26 d) , FZE FLR-V 536 4 2 5 5 A 56, #ie - BE &
FLRGAFEEE N IZ L LVD B35 . W& AE AR RS AR AL nT R
JEPRA LVD il AR SE 5742 € T T REIE T k-
Jik i i ( R ZE 0 55 R A SE I A ) /N0 32, T 53
FLR F—2Ha4:

Bl LVD H AR AW, 5 HAAR AR A A1
WO B 22 o 2018 4 B T — Bt Xo JHF 11 3 JIE 45 9
BF IR FE T LVD FARR S ARG 1 B 74
FENRTE S, 7T AR B AT A5 R5 ], IR v iR
Y . A E W MEV 55149 A ALPPS (945
— v B sl 0 B 85 R 47 LVD (LP-LVD) W s i B 4
(19 P A AR 200 224K S AT HVE J5 47 PVE, Z BLHVE
ARG T ki R, 4R 22001 T PVE B A SE 9 i ik A Xt
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(TACE) , I & 304 Jf 65 £k 19 J1F 240 B 9 £8 & TACE J5
LVD [AIFEREYE 5 18 3% FLR 722
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2.1 RAR¥gAW T LVD 5 WY A 1 a) b i)
SEHIh 31 d, 3l )1 288 K R (kinetic growth rates, KGR)
H9.3 em’/d, eLVD R J5 7 d 99 KGR K 25 em®d", 5
ALPPS HIf152) . eLVD AJ5 21 d i KGR H 9. 6 em™/d,
B F R4l 1 Bk 45 LR PVE, 5 LVD AR
FKHLVD AJ5 FLR B4 A: F B fEFiri , HIF AR Ug 3]
LVD Hl eLVD 2 [8] KGR #2553 Marino 2 'BF 58 7R
578 LVD AR5 FLR MK S0 B4R LU BR 2l PVE BE L 5
B —TEF TS 1 ALPPS RJF FLR FiA: % 5
LVD A b JC 2% 5, Hith ALPPS AT LVD B3 KGR G i 3%
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LVD F4: J5 W FLR 34K % R [, J5 9 ALPPS % KGR &
T LVD(9 d vs 21 d:20 em*d vs 10 em*/d, P=0. 02)"%*
5 PVE R A5 5%, LVD RS 22 d N FLR f4=
FE T PVE, M 22 dJ5 FFEE 5 PVE L2 % . Panaro
42 5% 7R LVD ARG 21 d (9 KGR K 16 em™/d, &5 F
Guiu 25 M 1 9. 3 em’/d, FJF P AT BB /2 LVD J5 1 FLR
IR R BE T[] 38 KR B, 1M Panaro BYWESE A LVD R
(i) o B[R] 8 F Guiu AT (31 d) o FHIEPT L LVD 5 —
THDTBR A B 1] B s 1] AT AR 36 21 d, H e 2 4k
FIAEARL

£ PVE 8 VI BR 09 8 & v FLR-F 3 I if A B 5
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HEEFE L FLR-F7E eLVD RJ5 7 d i 550, I B
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LVD A J& FLR-F FAEFREAE 7,14 .21 d B3 F FLR-V
AR (54.3% vs 37. 8% 3 56. 1% vs 50%; 68. 2% vs
52.6%) , AW @A, (A1 E M2, FLR-F
FRAFRPE LRSS 7 RN IR 2 /0 & PVE 5 ALPPS 19 2% .
2.2 AMFRAFLRBAGHw KEZHPVERG
FLR PR32 BRI SB  fE 432 7 HVE JRYT 5, AHXT T
LB FLR, HH AR 0 (27, 648. 6) %110 SR, 769% 5
PERT 4 AR AT AL 8 2 v HVE SRR B9 S it /N T
Ik I B AL B #F (KGR: <1%/8 vs >4%/F )M
Kobayashi 25348 i LVD AR J5 1E % I 14 56 17T 95 19
FLR /5 72 B (#4 2£)5 22 d FLR% — 548 FLR% ) 43 3l
e IEH I 14, 9% L 4E4E 9. 3% AR AR 6. 7% , W
FE LVD A J5 HAT IE 5 52 0T 14 58 35 3 5 247 K AT
AR o ARSI B T AR B I
Ik 2 38 32, A% T TC AT RO SEL T LU, PR 0h 3 288 4 3 kA T
HVE AR J5 FLR #4800 R BN A 225 B
PVE/HVE £ AR N T SR 5 AL 5 1 s /8 %, OF
R R R A ROR e k. (Hl TREARR AR,
SR — LI

2.3 MEBHEMAELG YR AR Hwang %2 RIS
G W oR , BT M 4 2R A, PVE-HVE AR J5 FLR A3
KA A T 22 5 o I P9 IEAE g AN HF 113 045 e 1)
KGR #H{L(KGR>4%/Ji) . #2211 T PVE-HVE FAR 24~
A5, 11(25%) 240 i 98 2% JLF J8 FLR B2k (KGR<
1%/ &) , 1015 53 41 2 451 (50% ) JFF- 41}t g 18 38 D0 6 7o ) 300
i 6N AAFTFUIRA ., HWAFP TR S
PEAS B ME R TE X . Guiu 22478 LVD FI PVE %}
HEAF 5 b B PR 200 M S /s i JE R AR I BE 4L FLR-V
5 FLR-V ZE A AH G (0 55 JFE S B g 2 AR R
FAITCK o 1M Sk o 22 S 9 B PR 5 50 A U
KM A, LT, A 1T LVD AU h 45
I 36 7% o5 K 2 80(58%) , HLA 2 R Ay JIF 171 348 JIEL A5 95
(18%) JiF N R4 95 (9% ) -4 iz (9% ) IR 29 (2% )
FIHAD (4%) o

3 LVDWZ=REM

301 AERFFRAE KRR MHV kLR
0. 89! 12248) | SRR AN AS 2 2B R 1,79 B0
{EAR S AT AR TH, B 5 R A Guin
AP Y AVP BLAR e FRRER K ELAR R 50% 1T A Rk e AR
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R E A AT 22 = XA REV YT BR I H B, w5 YR UE B
T AT PVERA HVE R J5 B & LI RAEH M. Guiu
SRR R B LVD RJG A B E S E RS, AT
AR ME A5 SRR . HAh I & 5E 2 IR
1% 038 Kok K R 5 PVE R ML (15% vs
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BT VAR DL B BE DT, A WLEE 20 QR A I A 26 B R

4 LVDEMZHFEARIKRE
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PVE, RT3 LVD G779 55 A i 5 38 20
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H1(6%) . Kobayashi % BF 57 45 H L% , LVD 20 F VI %
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