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Tumor recurrence after liver transplantation for hepatocellular
carcinoma: recent research progress
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Abstract Tumor recurrence after liver transplantation for hepatocellular carcinoma (HCC) is the major cause affecting
the prognosis of the recipients. Investigating the factors for post-transplant HCC recurrence and reducing
the recurrence rate are crucial for improving survival of the recipients. In recent years, numerous studies have
been conducted from the aspects of pre-, intra- and post-transplantation by scholars at home and abroad. They
found that recipient selection criteria, down-staging treatment, biomarkers, intra-operative blood loss, allograft
ischemic time, immunosuppressive agents and systemic adjuvant therapy are factors for the post-transplant HCC
recurrence. These achievements have great importance in prevention and treatment of HCC recurrence after liver
transplantation.
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T SAF Sk R RS A 5 RS A S 1 419 36.8% ,
TR 12.1%, JEHT R ™R . 5FUIERA G
B R FERFNEBAE, ARG 0555
L LARF AR 3 o e R 98 B A I IR S B 46 R
(2018h ) ) #& i, HBHEE® WH%BT
MW A (37.2%~55.7% ) . ¥ HAF
(37.8%~47.9% ) . B (27.3%~37.7% ) FlH
(22.3%~25.5% ) ", WelidE % 2 B 6 A R AR
Ja 52 K 0 o il e B8 L 00 A0 2 ik Jgg 240 i mT
SE R T L R, TC RIm IR R, F R AR
Jet G 92 0 ) 700 0% ol A B0 Az A A K B 2 410
WA, BB RRE, ARAEZREBL,
BN TR T MERE S Wk, 05T R A R S IR
BERMEmMHEZR (EEZA/EAT . AP RE34
JrE ), s AR, REIRUE, PR
TR & R 2 R 0 F 2 Hw .

1 HFBEARERIEER

1.1 FHEBEZTEEERE

B8 A 2 37 35 B bR 1 B HE e T S S
HAHE, BHEBEEENBREFEZHBMEARG
)3 & R TR A B ERE. A
A O MR iR 2B P 2 s T R A, BRI T
AN TR B i RS A 52 R B AR i (1) o 19964F
MazzaferroE 5 B4 1 T oK 22 bR iz, HI B AN i
HAES<S em, SMEHH<3D . HKHEAES3 em
HAFEAMAERIL (VL) o K 2ZFR R HXT i
T A e HoA R B AC R S, fHOKR 2 AR i 4y
WA, REMEEREERETIHBMILS . Fi
ZAn SRR T RE BRI, 20014E% A
I M R 2 TH 4 1L A3 A B Y a0 S5 I H TR Ok
ZFRUERIUCSFRRAE, RIS B2 <6.5 em, B
MR <34, I KERE<4.5 cm. BWEERZ
<8 emH VI, UCSFAR#EY K T A4 1S H A
B, T 20 B R I RIRIT .

K 2EARHE S UCSF AR M 0 42 3 22K 5 9
WA SFRE, UMK/ B, AILXVIAR
WE L A R A ) 2F AR R AT 240 . 20084 B M
PR as AR, . (D) BT TER boE R (2) b
2T HAE <8 emBUME 2T HE>8 cm ., ARHFTH
JEHE 1 <400 ng/mLH AL =0 % 05/ a1tk
BN A T AS J5y BT b g 0 T A R AE I 51 A 9 B
SEOYOS MLVE bR R AR, O R YR T
JH RS REIE FH RS, ELTE Bl 6 Wi &2 % R L oR A i
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7RI . 20164 Xu G e AR e )5 G S mh I,
BB PR HE S A (I AR <8 em Mg Bt H
#>8 em, ARFTHIGE <100 ng/mL) 5B (il
FIFE#A>8 em. AHTHEHEF1>100~400 ng/mL) .
HApABAL, 3. SETHFEEAL (3 8274,

86.1% . 74.4% . 69.5% ) L TBZ (1514
71.3% . 47.8% . 38.8% ) , #H—FF&E T MIx
TE B P

H BT bR E LS . 2 B A O I GG
AF P55 i A= 9y 2% 45 4 00 988 I B R A o, R AT
i A 2o R A W) AR AE S AP IR TN, X RS A
ARG 2 & B HEIEATRE, A B e X AT
BEEGRENTHIR. TosoF R RATAFP
>400 ng/mLEk IR BAARFL (TTV) >115 em i
HARIGIEEIERARS50%; B LT R FE ¥
DA Combo-MORALIEAM (#£26743 ) Ui 1
AFP>200 ng/mL (447 ) . Hdks/ibk U 40 i L
NLR>5 (i64r ) . S KPAMIEERE>3 em (I8
348 ) . RJE B R KA MEEAE>3 em (i
340 )  RJE e E M AN E>34 (id24r ) .
VI (8243 )« HE¥ G4 (id64r ) THUfERK:
&, Combo-MORALVF/AMEAEH S Edl (5
0~24) . 3~6%r) WSHILE KEAHEYEE T80%,
MEsEd (7~104r) NES5S0%, W (1
53r>1041 ) SAETLE KA FN20%. HENLRY)
2 B R 2% [ Al R AE 3R R R A AR 1 T
1, WCTE (I NLRAE Ry £ B R 3R B Y 45 5 52 %
(18 S o 175 450, 1247 0 R

TEAFPZ b, A in 48 DL gE A R K= i
FHEM (PIVKA-ID) /BEIEGE (DCP) ks ifE
()7 % . 20074 H A TakadaZ "4 1 T DCPZE &
i 96 A B 2 B U R v, BB B H <10, BhE
HE<5cm, DCP<400 mAU/mL. 5T#SFRME N ©
SHE BRI E R 5 SH A R m T 5 AR
FruEH (5% vs. 61%, 87% vs. 37% ) . 20144F
Shindoh“E " AFP . DCP . M /LW 2% = % 45
A, FRIFEB . MERKERE>S em (147)
AFP>200 ng/mL (143) , DCP>450 mAU/mL
(14y) , =H¥EZmFBMHARTEE LWL
R %, RGERA (0~14) ) BISEETIR A TE R
FMF A (2~34) (97.9% vs. 20% )
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Table1 The commonly used selection criteria for recipient of liver transplantation for HCC
VB BRI EREMbESRTR  n PSS iEap BB
Mazzaferro, 2511996 = AF 48 MEEAR. BMEAEC. VI HiE<Sem#in<3, KEKL<3cem. I
K 2EARiE VI
Yao, 45 ¥ 2001 B 70 PMEEAR. MRS VI HAE<65emin <3, AHAES 45 cm,
UCSF Frife HMEA< 8cm. VI
Hom AR, 42008 195 9 E AR, ME A VIL O TUIoERE. BitEA < 8 em s BITHRZ
B FRE JER . AFP >8 cm, AFP < 100 ng/mL (A %) | Zif
B4 >8 em. AFP < 400 ng/mL (B %) H
WAL HN T |k
Toso, 2 11 2009 B 6487 MR EAR. B, VI TTV < 115 8 AFP < 400
Takada, %5 *1 2007 HA 125 g EAR . MEAEL DCP < 10, HE<5cm. DCP < 400 mAU/mL
HUARbRE
Shindoh, % 12014  HA 124 MIEEAR . M4 AFP. B K H & >5cem (143 ) . AFP>200 ng/mL

DCP. NLR
JibJe A~ %, VI,
SEHLMY . AFP. NLR

Halazun, 2572017 25 MORAL ¥4 339 o B A&,

(143) . DCP>450 mAU/mL (14} )

AFP>200 ng/mL (4 43 ) . NLR>5 (6 43 ) .
AR R EAE >3 em (34 ) WP K
HAE>3em (34)) . m>34(243) . VI
(247) . HE 9 G4 (643)

1.2 RATPEHIEST

1T B M 1B o 32 # 43 Ab TR R B o Il B
PRAS, 76 S5 1R AT 30 8] 98 20F R mT A8 O A% A b
e, s AR, HRB LS. A
THEBMAT G R, BEHEZTACER .,
S EA (RFA) | KRR HEMA (PEA)
JAR R REIAIY (LRT) , AEIRRFIFEY H A,
T ) 3k 3 R A R o X 2 LR BB IR T A B
BEIR T W m TR ARG E k. A%H
P& AR RS A T B B AT R Z LRTRY B, B
WA G E LE A, EAFEEMR. KHAUCSF Yao
5E T RFA . TACEZELRTXT 614 5 2 e, g
WART5% . Hoh 35082 IF A AR B S & 44 N
W ERE & 2017@@%‘%j§%011gane%“4]ﬁ
IS L E S E B ML (UNOS) H12 79441 fiF %
PR, Hrh R ITIEZ LRTI RS E RN
8.6%, KT MAKE & #11.5%, LRTALH A4 FE
2 P Fonon-LRT4 (75.90 Hvs. 53.110H )

JAE DL W 5T 2 W OR TR R 9T AT Al AR fr
B R EEFZ L, WA TIFBEEARE SR
RS, A A2 E RS AR WS, 20174
A R K 2 00 P ARG T 3849 i R, Hih
2681 7% A AR i R AT B, B2 I TACE.
RFA. PEAZ R #IAYT o XK MLRT4A Snon-
LRTHMEE LR ILGit¥ 257 (P=0.934) .
e % Jm WG 9T 5 O kA R R AE L # A R
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FE . TCIRIE B E A 58 (21.6% )
700 (26.1% ) . 14001 (52.2% ) . Hrh5E4k
WHMSEERE (6.1%) BT HIEA
(22.6%) o SRR MSTERE EFRE T4
WA FEAME (5.2% ) "', 20174, UCLAM
Agopian %" 5T T 3 E £ 03 60141 BT F H Ril
FEZATELRTIE S, KILRTA (n=2854) 5
non-LRT4 (n=747) MiESIFEE KBS T2
5 (11.2% vs. 10.1%, P=0.474) , S4ETLE K4
AR (68% vs. 68% ) o SRIMLRTALH, 7024
RAETEEMWBENBERE RN %, BEXT
non-LRTALAY10.1% 5 12 15245 & A= 5643 2% fif 8 TG
ZfR B EBHA G T EE K FA13%,

XSRS R T, KA 58 4 2% i 19 R i % 10
BIT, AT AR S PSR &, HEAEH
R R EE RSB RONRe TR . Bk, dE— 2
P 5 B TIR T I ORI R, KR A IR 5
() Ao
1.3 EERED

AW bR AW AR I R L SR R R A ] B
M R AR5 F R & . XEAEYHEED A
i KBEEAESHRNA (IneRNA) | /MRNA
(microRNA) | HAMKR . PEHFREZS MW
(SNP) 25, ©ATE i 5 2% 00 A ) 2 3 AR R 458 T
RETE . ERRR ), RZSE MRS A AR S s A
Ko IncRNA HOTTIPFE I ¥ 41 21w 3 1 97 55 Wnt
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TEAR I Ah S B B R miR-424 , ¥y a] 5 3 s /0> T o
AR Sk A 2 WA YRR S W B R R T

FEALZ, AR O AN KL I B K R A AR A SRS 2
SRR RP AT SRAG A= bR i . H AR %35 Sugimachi
S VPR S 3l L 4y B R T A0 R b A I ik, T4k
YRR EY, A miR-7T18MKET LA NSHER
KR N14.3% (6/42) , TimREHANW T &%
(0/11) o BHAE &4 iR &R AmiR-718
T

[0 N = 2 R AN S REER 7/ R T /KU B AL
A BEAGNE L, JLHEMFA8 L
YER B R IRZ A (4120 — AR i

WIEHMTRR rs1801394 SNP AA KK B L&
RATEW (1 097 £155) d]BEM FAG/GGHI
[ (1657+173) d1®"; XuZEP"E— 11 56 F o [ 7
BN A B BIF 5 R B DUG N E1 A3k i 2 41
miR-196a-2 rs11614913 SNPAYCCHER B, AT &
KFE(41.7% ) L FTT/CTR (18.4% ) o iX—
F e TR0 80T B 58 A B T At AR RS A R
JEFEERTHEZE, WIFBEHEAREFEE R
T A b 7 0 0 9 B 10 T

DL 5% ) 968 7% 48 R S 9 52 2 19 AR )
BYEEACRTE . RETTX L A FHLEI A AR
(2) o 8 I A= W) bk 25 W0 A B T 07 25 T g
B A AR S b &2 ke 1) v fa s A, N aE — 25 B AIG
JH9E 52 %

®2 HMFERBEREEXRBXEDREN

Table 2  The relevant biomarkers affecting post-transplant HCC recurrence

BEARIR A SR

ZEFS: IncRNA  HOTTIP 155
microRNA miR-424 121
microRNA miR-718 59

73.0% vs. 42.9% ( 35 vs {RFIE)
76.3% vs. 17.1% ( {m 3535 vs. IRFRIE)
0vs. 14.3% ( =3k vs RFEIL)

Hepatobiliary Surg Nurt 2018
Oncol Lett 2018'"
Br J Cancer 2015

HERFAHSE SNP miR-196a-2 149 18.4% vs. 41.7% ( TT/CT 4 vs. CC &) Int J Cancer 2016™"
1511614913
MTRR 100 (1657+173)dws. (1097 +155) d ( AG/GG 5 vs. AA 1} ) Gene 2019™"
131801394

2 FMBEADZmMER

2.1 FAREE

JHF 928 240 JfL G2 A BB D R, B E A IR A B kA
JE N 5 AN R, BRI S o e A e A
HHOETFARPHHEE RN CHNEZ —, HFEMHE
AR EAER SR, WD X e A U b R B
JE, 218 “no-touch” AP, EH e A K
WLk —EHBS “HAEE - RETH M
non-touchF RIS, HF RKBRERFRMEHEFREEES
M9 20 MR B AT e
22 HmE

PR AR B2 (IBL) 8%, BALAJGT
i 82 R S K . LinZE P IWESE T 4790 IF # 4,
KB MEIBL<] L, IBL 1~<2 L, IBL2~<3 L,
IBL3~<4 L, IBL=4 LIy, RIFM3EL LR
44 7% . 37.3% . 48.4% . 43.0% . 62.8%,
IBL>4 LEHWFBEARGE LD EME, hHE
JF A A 0 o0 B0 SR 201 543k E F RE M A2 &

O MR o F B FAEPH

SEHIBLA2 034 mL, 20164E FFE%E1 853 mL,
20184FELFE AT 423 mL, AR 3 F & HEF
BJIBLEZAE TR, BEE T AR —2
)5, Aok b = RS A (0SS IB LA SR 4k 4k
T RE KON IR 9 R AR R R R R A B
MEH .

2.3 L BFER M B 8]

b 5t ot ) [v] R 0] 52 e 9 1 2R SRR
Recanati/Miller# #8038 33 W5 25 39 1491 1T % 4 R
) % B8, VBt ) ( CIT ) >10 h'5 #dk if i Ja]
(WIT) >50 min, 2 ARG HEE K250
M7 fE B R Z P ST T CIT<4 h4L 1Y 34F
HREIEEN2%, MCIT>10 hZHW H74.1%;
WIT<30minZH W34 E K EFF 8T %, 1
WIT>50 minZ1 W }76.5% . Joi CITEWITHY ZE
Bl S HORE &SR LR, s EARE K
Ao BB, I SR R 5 R B R 11 e 2 ¥4 /3R
LB VR, A AR X B A 5 A 00 A AL PR s, X Bl
G R 2 kA — RO
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3 HBEAREZmMESE

3.1 REHHFIFR

JHF % HE AR i K 300 A8 A 5 41 o 500 4 A8 o A T
) G e IR, AR T AR T B 2% B A I VR 7R
IR v T g 4 ML BE T, 1S n R RE R R M R R
A RURS: o H EIE ARG R IR (CNT) Al 5 25 ]
SRy R Tl 1) 5 A R T %A AR A R S R A K 1Y
B KRR R MAF2EH VivarelliZgE W58 &
MIFBAEANS, MM s m gy 8, Rk
A s m] R e TRE LA B LA (11.6+
1.5) ng/mL vs. G K41 (8.6 1.7 ) ng/mL], 2+ H
BA B A8 AR Fe 5300 48 53 A A 5 O 3R B T TG R O
2, DR b s SR, AT AT RO iR R K

AN, R FHmTOR b2 30 i 77 58 nT i 35 s >
W R A ARG I8 2 % o Cholongitas %) —1i R 4t
PEVE M 5 il F A2 A48 R 5 B mTO R 8
JF98 52 A48 AR T A e S w) SR (8% ws.
13.8% ) , HAmTORIMELE S ) {1 114 19 52 % A e
i (4.1%) %5 ANEBEF 2 Gomez-Martin %7
— I X FmTORIWFIE B~ , RGN HmTORIEKH
by 5 B W) A Y IR O K38 (3.2% ) BA v 5L v B
4 (58.1% ) B3 Tk,
3.2 &£5i877

A B AT X RS AR R S5 R 5 i 7 A AR
ARNE., RE-HEZPOMREN: 2R
XF TR IF RS AR JG I 2 R JC i E e, 2R
B 5 x5 A W3F TR R AEER LG22
SR H A ZG W WA | PR R AR SRt =
FHOCWESE . BHET, RACAEJEAE N5 T 0 ) 24
YIVRIT — 2025, SmTOREEH /X AF A 5
JF g & R AT BiIGE . Gomez-Martin %" 58 &
P, RKPAEE S mTOR Al A &% 2 K 8 & A7
(BRI 19340 H) . 455 BhE Tk,
BLAG R PEAL m 25 Y PD-1/PD-L1 40 . 2 L%
A T 2 TR TR T A 71 500 A e S5 4y - HE 1) 25 4 LA
KM CAR-TIF 4, TE IR 7 v A W 78 09 0 1A
So BHEMENELALNY “T=H" BEERPHEE
K& TUE @ g 2 s & 4E, WRIFEFB M
BITHAR R, A QI RIS .

4 E =2

Wt & R B o AR B U R, 2 4o
o3 M A b IR e A D TR A I 88 e 7 1 LR o G TR
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AN, R A BRI S T 5 A80CH RS B 04 A2 W A
Y, SR ER AR AR &
AT B 39106 7 G AR %, A AT S 4T o R0 AR
TR 25, R, B Rk
HEMTE T BT R 2R TR L R T
EHZ b . KEEAWTTT, L IR TF A AR i B2
ST R A, e R AT TR A AR S 5
MR N 2R, A RESE BUTF RS AR IR 8O B YRR

2% Uk

[1] de'Angelis N, Landi F, Carra MC, et al. Managements of recurrent
hepatocellular carcinoma after liver transplantation: A systematic
review[J]. World J Gastroenterol, 2015, 21(39):11185-11198. doi:
10.3748/wjg.v21.i39.11185.

[2] Mazzaferro V, Regalia E, Doci R, et al. Liver transplantation for
the treatment of small hepatocellular carcinomas in patients with
cirrhosis[J]. N Engl J Med, 1996, 334(11):693—699. doi: 10.1056/
NEJM199603143341104.

[3] Yao FY, Ferrell L, Bass NM, et al. Liver transplantation for
hepatocellular carcinoma: Expansion of the tumor size limits does
not adversely impact survival[J]. Hepatology, 2001, 33(6):1394—
1403. doi: 10.1053/jhep.2001.24563.

[4] Zheng SS, Xu X, Wu J, et al. Liver transplantation for hepatocellular
carcinoma: Hangzhou experiences[J]. Transplantation, 2008,
85(12):1726-1732. doi: 10.1097/TP.0b013e31816b67¢4.

[51 Xu X, Lu D, Ling Q, et al. Liver transplantation for hepatocellular
carcinoma beyond the Milan criteria[J]. Gut, 2016. 65(6):1035—
1041. doi: 10.1136/gutjnl-2014-308513.

[6] Toso C, Asthana S, Bigam DL, et al. Reassessing Selection Criteria
Prior to Liver Transplantation for Hepatocellular Carcinoma
Utilizing the Scientific Registry of Transplant Recipients
Database[J]. Hepatology, 2009, 49(3):832-838. doi: 10.1002/
hep.22693.

[7]1 Halazun KJ, Najjar M, Abdelmessih RM, et al. Recurrence After
Liver Transplantation for Hepatocellular Carcinoma A New
MORAL to the Story[J]. Ann Surg, 2017, 265(3):557-564. doi:
10.1097/SLA.0000000000001966.

[8] Takada Y, Ito T, Ueda M, et al. Living donor liver transplantation
for patients with HCC exceeding the Milan criteria: a proposal
of expanded criteria[J]. Dig Dis, 2007, 25(4):299-302. doi:
10.1159/000106908.

[9] Shindoh J, Sugawara Y, Nagata R, et al. Evaluation methods for
pretransplant oncologic markers and their prognostic impacts
in patient undergoing living donor liver transplantation for
hepatocellular carcinoma[J]. Transpl Int, 2014, 27(4):391-398. doi:
10.1111/tri.12274.

http://www.zpwz.net



778

HEER

ZANixs

&

28 &

7!

(10]

[11

—

[12]

[13]

[14]

[15]

[16

=

[17]

(18]

[19]

[20]

Mazzaferro V, Sposito C, Zhou J, et al. Metroticket 2.0 Model for
Analysis of Competing Risks of Death After Liver Transplantation
for Hepatocellular Carcinoma[J]. Gastroenterology, 2018,
154(1):128-139. doi: 10.1053/j.gastro.2017.09.025.

o BRI P 88 B R AR BRI G0 23, h AR BR 2 2 0 H AR 2 )
22, R T TR AR RS2 BRAE B (20 18RS [I]. I R IIR s 225,
2019, 35(2):275-280. doi:10.3969/j.issn.1001-5256.2019.02.008.
Organ Transplantation Branch of Chinese Medical Doctor
Association, Chinese Society of Organ Transplantation of Chinese
Medical Association. The Chinese clinical practice guideline
on liver transplantation for hepatocellular carcinoma (2018)[J].
Journal of Clinical Hepatology, 2019, 35(2):275-280. doi:10.3969/
j-1ssn.1001-5256.2019.02.008.

Xiang ZW, Sun L, Li GH, et al. Progress in the treatment of
pulmonary metastases after liver transplantation for hepatocellular
carcinoma[J]. World J Hepatol, 2015, 7(20):2309-2314. doi:
10.4254/wjh.v7.i20.2309.

Yao FY, Mehta N, Flemming J, et al. Downstaging of hepatocellular
cancer before liver transplant: Long-term outcome compared to
tumors within Milan criteria[J]. Hepatology, 2015, 61(6):1968—
1977. doi: 10.1002/hep.27752.

Oligane HC, Xing MZ, Kim HS. Effect of Bridging Local-Regional
Therapy on Recurrence of Hepatocellular Carcinoma and Survival
after Orthotopic Liver Transplantation[J]. Radiology, 2017,
282(3):869-879. doi: 10.1148/radiol.2016160288.

Xu M, Doyle M, Banan B, et al. Neoadjuvant Locoregional
Therapy and Recurrent Hepatocellular Carcinoma after Liver
Transplantation[J]. J Am Coll Surg, 2017, 225(1):28-40. doi:
10.1016/j.jamcollsurg.2017.03.015.

Agopian VG, Harlander-Locke MP, Ruiz RM, et al. Impact of
Pretransplant Bridging Locoregional Therapy for Patients With
Hepatocellular Carcinoma Within Milan Criteria Undergoing Liver
Transplantation Analysis of 3601 Patients From the US Multicenter
HCC Transplant Consortium([J]. Ann Surg, 2017, 266(3):525-535.
doi: 10.1097/SLA.0000000000002381.

Wu LM, Yang Z, Zhang J, et al. Long noncoding RNA HOTTIP
expression predicts tumor recurrence in hepatocellular carcinoma
patients following liver transplantation[J]. Hepatobiliary Surg Nutr,
2018, 7(6):429-439. doi: 10.21037/hbsn.2018.10.07.

Wu LM, Yang FB, Lin B, et al. MicroRNA-424 expression predicts
tumor recurrence in patients with hepatocellular carcinoma
following liver transplantation[J]. Oncol Lett, 2018, 15(6):9126—
9132. doi: 10.3892/01.2018.8539.

Sugimachi K, Matsumura T, Hirata H, et al. Identification of a
bona fide microRNA biomarker in serum exosomes that predicts
hepatocellular carcinoma recurrence after liver transplantation[J].
BrJ Cancer, 2015, 112(3):532-538. doi: 10.1038/bjc.2014.621.

Wang C, Lu D, Ling Q, et al. Donor one-carbon metabolism gene

© WA )T i [ & F I F 2P H

[21]

[22]

(23]

[24]

(23]

[26]

[27]

[28]

single nucleotide polymorphisms predict the susceptibility of cancer
recurrence after liver transplantation[J]. Gene, 2019, 689:97-101.
doi: 10.1016/j.gene.2018.11.035.

Xu X, Ling Q, Wang J, et al. Donor miR-196a-2 polymorphism
is associated with hepatocellular carcinoma recurrence after liver
transplantation in a Han Chinese population[J]. Int J Cancer, 2016,
138(3):620-629. doi: 10.1002/ijc.29821.

Moon DB, Lee SG, Hwang S, et al. No-Touch En Bloc Right
Lobe Living-Donor Liver Transplantation with Inferior Vena Cava
Replacement for Hepatocellular Carcinoma Close to Retrohepatic
Inferior Vena Cava: Case Report[J]. Transplant Proc, 2013,
45(8):3135-3139. doi: 10.1016/j.transproceed.2013.08.052.

Liu B, Teng F, Fu H, et al. Excessive intraoperative blood loss
independently predicts recurrence of hepatocellular carcinoma after
liver transplantation[J]. BMC Gastroenterol, 2015, 15:138. doi:
10.1186/s12876—015-0364-5.

Nagai S, Yoshida A, Facciuto M, et al. Ischemia Time
Impacts Recurrence of Hepatocellular Carcinoma After Liver
Transplantation[J]. Hepatology, 2015, 61(3):895-904. doi: 10.1002/
hep.27358.

Vivarelli M, Cucchetti A, La Barba G, et al. Liver Transplantation
for Hepatocellular Carcinoma Under Calcineurin Inhibitors
Reassessment of Risk Factors for Tumor Recurrence[J]. Ann Surg,
2008, 248(5):857-862. doi: 10.1097/SLA.0b013e3181896278.
Cholongitas E, Mamou C, Rodriguez-Catro KI, et al. Mammalian
target of rapamycin inhibitors are associated with lower rates of
hepatocellular carcinoma recurrence after liver transplantation: a
systematic review[J]. Transpl Int, 2014, 27(10):1039—-1049. doi:
10.1111/4r1.12372.

Gomez-Martin C, Bustamante J, Castroagudin JF, et al. Efficacy
and safety of sorafenib in combination with mammalian target of
rapamycin inhibitors for recurrent hepatocellular carcinoma after
liver transplantation[J]. Liver Transpl, 2012,18(1):45-52. doi:
10.1002/1t.22434.

Soderdahl G, Backman L, Isoniemi H, et al. A prospective,
randomized, multi-centre trial of systemic adjuvant chemotherapy
versus no additional treatment in liver transplantation for
hepatocellular carcinoma[J]. Transpl Int, 2006, 19(4):288-294. doi:
10.1111/5.1432-2277.2006.00279.x.

(KXpmit £1F)

A5 AR AR, BUE B, Bk, 45 PE PR AR S e R
BRFEHIE ], Hh E R AR, 2019, 28(7):773-778. doi:10.7659/
j.issn.1005-6947.2019.07.001

Cite this article as: Zheng SS, Cheng QY, Geng L, et al. Tumor

recurrence after liver transplantation for hepatocellular carcinoma:
recent research progress[J]. Chin J Gen Surg, 2019, 28(7):773-778.
doi:10.7659/j.issn.1005-6947.2019.07.001

http://www.zpwz.net



