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tients with hepatocellular carcinoma (HCC). MVI usually requires postoperative pathological examination to confirm the

Microvascular invasion (MVI) is an important histopathological factor affecting the prognosis of pa-

diagnosis, and how to establish an early prediction model of M VI is a current research hotspot. In recent years, many schol-
ars have conducted relevant studies on the predictive factors of MVI, and are committed to establishing an early prediction
model that can reach a consensus. This article reviews the research progress of early prediction of MVI in many aspects.

[Key words] Hepatocellular carcinoma; Microvascular invasion; Early prediction; Prediction model; Research

progress

D & e 2 A TR 5 47 L e R 2%
55 3 IR BRI, 7 TR N R ) A i A g
FEM, B H A A0 iU 15 1297 T B Wit w1
BB IEARW . 4 M5 (hepatocellular carcino-
ma, HCO)M R/N 5 80 b RR B L i BRI 518 2
IR TR RS NS . Tk, i LT
20 it 988 BY BN A 42 JB (microvascular invasion, MVI)fE
SNARFFE R S 1T, & B MIVT 252 el 241 it e H6 o e
M E S ZR , MVIFH B E B 5 5 & AT iR P R
FHHIWEZ & MVITFEA G PR B A 612, i
T AR BPRG HETTN MV BAFEAE, A== B 1AL 2
L XMV T 00 B AR R A iRy 7
T IR CE I B I Y RO S ) B S
ARSCLIEAE E N AR5 MV SR SCERIR B 7255
JEFFLRIR

1 MVIHHE=

FHOCWTSEHE H MV B AN 15%~57.1% 19, 3%
AIBEF TR IR M 12 Wi 2 5 T 22 R . R
[ (R ELI2 T FITE (2017 4 RR)) R 48 H - U A 4R
AU, BP9 A Sl e T 8 PN R 4 el 2 7 I
BN LB A A . AeEE s E- R R
IRFRR , ERATR T 20 6 2 [) F8) 288 B 1 o 2 20 5 A ke
g, 2D AR AH T IR 42 28, T &G B AR 1 Kind-
lin—2 {75 238 5 MVIAH G, {2 i I 1= 28 1 185 hn
ke B 22 FE R AT G AR 48 78 5 MVIBSTE ML, an & F
JiAE AR L R I 1 (PRMT1) 7 4K B dE g 5

TS AR 3CH, FALEEI, E-mail : 22860676@163.com
+ 2250 -

RNA-AWPPH ®' Metadherin & [1(MTDH) " 45 75 {4 N
IE Ik 5 MVIA & A

2 MVI3FifE &

MVLE K MAE R TTHB B, = E 29 T8
A5 R S . SHEN 280 % BUF-DIBR 5 MVI BHE:
BTN AN R R F I RS . R/
JFEE , MVIBH M B T VI BR B AR G &2 &R ek
FERFEWM 2B B E 52 m™", CHEN 41— 125
M HE H MV PR R RS ) SR A A R B
T MVIBHHAL . MV f B 5325 s 1 2, X g
AL I MVIH ARG 1.3 .5 4 IR AEFE R0 9 R
79.5%.57.2% .48.9% MK fE4H } 75.5% .45.0% .31.5%,
T fE 2 M 50.0% .23.7% . 15.8% , 2% 3 H Gi it ¢ =
X, RAEEAMEER MV 9 53R E A 225 (3
B4 th MV & RS 3 908 sy i B AUk 22, A AR S
T D 20419 R X6 MV 20 2 047 10— 2015, 58
SEARAIBIT T R, 2 B RTWFSEIRET 1) o

3 MVIxHEFTFAE 0

POMMERGAARD %55 11 23 124 {51 i #4 4it 95 191
BRI, MVI B 3 TCie IR 4515 K/ NI 5 4F 2
HEAF 0 73.2% , BV 2 7E K 22 A5 HE S )2 Up-to-seven
FRUESNIEAT P RS AT, MVI B FR & 1) S 4E A A7 R i
ik 65.8% , T MVI FHPE B LR 58.8% . #4375 L

& MV BEE & R AR AR 5 B 2 & B9 87 1 B
0 SRR RLBITRIN MV, AR 2% T MV B fie
ST REAR RARE , B A5 20 GE? @D



Hainan Med J, Sep. 2021, Vol. 32, No. 17

EEES2021 EIRERESE 17

PR A NG R S5 i 76T B AT e DI B i AR
UG BA TR SR I BR ) R A B e
AR A IE MV, TR TE V12 (=1 cm)
X FAE VI AL RE S B TR MO R
B 9 MVI B IR B A G 0945 Bh & 345 sh ik 1k
ST FE(TACERYT W] LIRS ECAF () fil 5 =Y, H g
A WF5ETE H TACE B & &R P AE e IRy Hh M0 e R
R4 F i BT AL, LIS R X T4 35 2 P
MVI %, 2K 5 DNA 258 7 F 2 000 TU/ml, & 1Y
SRLE AR 3(0S) S e A= £ 23 (DFS) 23 T B . T ARHT
JE AR BT ERIRYT & T RE R S MV B T
AR E N TER— 2 BT

4 MVIFEREEAT

4.1 MBRAEEL MVIsAEEE PAWLIK
SEPE TR AR, IR AL FR BE BTG, MV R AR
L R <3 em BF MV & AR K 25% 5 3.1~5 cm i
A 40% ; 5.1~6.5 cm B 2 55% ; >6.5 cm B} 4 63% .
EGUCHI 4845 i 498 1K =5 cm B & MVI #9737 il
WA, IR AAR<S em B SRR R 2571 Sk 8 2 Kk
LTI AR ) A MV,

42 RET#EFmAMVI K EEEYE CHOU
SEPONNG R CT N MR T A543 3 Rl A - gl Al |
PAZENT AN 285 AN T RTE IO e L %, IS
WIE IR RS 1 2%, g s R L A 6 5 MV
(0 HH IR AT 24 ek . REGINELLI 250148 345858 CT
T IR AN G AR L AN SE A 5 MV A
FEAEK . ZHANG P i 358 CT _F R BT iR
TR MV Uy 78.9% , 45 S Ky 81.6% , iR %
4 80.6% , IHRA 1 R AN EHE T MV A BUSE bk
FIHERA 091 59.6% . 79.6%H172.5% . HU 256358 1ot
Meta 73 H & B 20 2 A e 1 MVI % DOR 1] 18
21.30, fh£k FTHFYAUC) AT 1A 0.90, Hio5 —17 Meta 4347
5 145 MR T 98 J8 55 A8 5 MVI 22 [BIA77E 8 3 10 A
PR KIM ZEChf 45 MR T (998 i 3 AL E 5 430
BEIE AR B FPTE A , -4 HASBILI % 963 S it AL A1
LTI MV B A N 74.3% 8 SEE K 82.9% , BH
PEFNAE H7 81.3% FAPETNAE A 76.3%. 1 ZHANG
SRR IARTTHE R MR 20 B g 10 2 AL AR
e ] R ARR 2 B 5 2 MV AT fE R TR 2, 24
XA PR R (R B A AE B, LT MVT B A S ml
1K 95.15%. I8 N Bl kAN g (IR 285 BE AR5 PR 1 HH B
# %€ L A TTPVI (two-trait predictor of venous inva-
sion), X A BE /2 FH g8 a6 JR Il 2R s 27 Ak,
TE AR T el sl (K P A 62 TRl 988 P9 R A il A
(T8 T B N A IE S W B . ZHANG &
PRI CT M 3858 MR R TTPVI ) H FE MV 0 ~7
T K 7 (OR : 4.802, 95%CI: 1.037~22.233, P=0.045).
BANERJEE %55 T 8 kAR AL RS 27 3 8] (radioge-
nomic venous invasion, RVI) & X, H A5 CT |~ —

F ke B 4 A 388 91 2 K 5 MV 5 59 248 P45 id
Yr. RVIEZLR = J5 4L - # Bk N sk L)
o HEA ek e A0 2% o P R 10 Mk HOR o — P 22 5, Bk
AT —AE 52 H B ] )5 o RVIBH: . HEF0 MV )
12 T UE A T SO RN AR S 40 B R 89% | 76% Al
94%. ItAh, ZHANG 1% B RV /775 5 i &
FHUEA AR, AR, A F il s prde
AR XF MV #EAT F A 5% . WILSON 45 903 oo 4 5%
MRI & 1T RRH Bl i K T IO AL b I eg 241
5 MVI B 3R 5, 35 f A4 BT (R 533l R 5.73 Al
23.41, RAGEST 0 0.68 F10.5, 4 544351~ 0.64 I
0.86; 24 Wb i AR5 /2 ), MV BH P 35000 2% 0] 5 34
87%. NEBBIA % Ff] SVM 35045 Y, s 76 184 558
MRI H B AZ K B R 5], T AR YT B i i 2 5
MVIFHHERISE, 254 T2 IAUE S TIKIRAE R T MV
FHE B AUC 4 86.69% b i ML 4512 J& BLFI] FH 344 5
MRI 2l Jik 8 Hh O3 J3 M A 2 A DG 8 A R e %
FUJE R J3E A A R AT SR 000 ML 2 TR 2R Ry
83.30%. 1H 2 F ROLEH LRI —4EEI% ik
IR i AR, O TR e ) = 4 =S 1) A o —
FE M PREIPE . LIM ZE“H8 1 PET/CT PR , RIS g
FDG A8 BCE 3 = T JR B L, 2 MV kT T
F, AU RS ER P | BE A O | BA P T
WE A3 50K 62% . 76% . 71% . 53% .81%., AHN ZEH1E
PET/CT H 45 g FIE 5 FEAE 4 B AR AL (Vo) , IF
FEAERD VOL H il H AR SR IUE (SU V), i VOI HH 11
e K SUV %€ LK TSUV,a, 1E 5 FFHE VOI H (13-
SUV %E X4 LSUVen; 24 TSUV,/LSUV = 1.2 i} 5
MVIA % & #E M, odds=14.218 (P=0.001).
43 fiEAiiFEY  ZHANG ZES % 94 H G
B 1 AFP>232.2 pg/L I, AFP Fiil MVI O BUSE 55
PEFAER R 50 56.1% .66.0%F162.5%., i—y—FR I
HE ML I (DCP) , XK PIVKA- T, & HCC 4 Jitg H 43 i
(4] — o S i e I A, LA 95K 98 20 M e G 5
P AR 8 b Jeg il 45 A= K AE . POTE 2699 % BiL
PIVKA- 1T 7K *¥->90 mAU/mL J& MVI fi%) Jit 7 75
+, [Rl g 40 21 PIVKA- 1T 19 i 3535 5 MVIFETE
MEAE . T PIVKA- 1T s Y 6o 5 H i g K F
LA, 2 Wi s vl IS ER T . TE TR BAk
Ji A B bR 4t L CTC B L AFP>400 pg/L 2 DCP>
40 mAU/mL & MVIAETE IS SR R K o S5
% T AFP K DCP i il MVI ) g AE B Wi (A7 — & 2%
5, HLBRIFE B 200 e R &, AFP )2 DCP
S —E R B SR T A e TR X — 4y
IR FEIEN . 50 W3S s s A A% 7
i (GGT) /K5 g K/ %, T 58 5 55 A7 &
PR RAE i GGT & 3 ARG , AR GGT 4411y
MVIEE /D R JGEAFRE R . ZHU S R I
TR T 1 55OR I B 200 B3 4502 MOV IR 2 7 Tl 5L 7
. 2251 -



EEEZF2021FIFENELITH

Hainan Med J, Sep. 2021, Vol. 32, No. 17

FEAG BT B IS 5 UK L 40 D L 2R (ALR) PE43, 8 BT
35 MVIFEE R IEARDG, IF48 s ALR PP 85 1)
AN B A A7 45 )5 5 g vh CD8 T 40 it 332 i i /D A 5%
ZHANG 5% & AT B Brs 1k A (INR) SR 5
MVIAH G, IR INR (& & B 45 5 1 3 MVI, INR /K-
PR MV RS ARG JOJ A AR K SR A A 2R B
ST SERE R IR R A AT RE S U Hh e A0 AR A
TR O 1 LA 19 A8 DGR 77 UE — 2 i 9% 2k 52
WEI 251l — IR 58 v & B0, AT MV PR 2 % 4%
JEMVIL, T MV BE B O E 5 &
CRVH 5 95 25 IR e A 4 A 76 BR A2 T AT B 5 MV Y
T RAH G o MA 8552 % B8R Aif I 37 o i R Tk 2 1 1
(STIP1)ZKF-i& MVI k7 fa i K %%, IF 5 HCC R4
K75 S BOAH 6 . DING 2559 % 90 1L 355 v oo 48
fitg 1 (PON1)/KF5 MVI A, Hip A2 Wil FHE
9 191.12 ng/mL., WANG %509 % B H & 1ML IR BLAG 34
J& DNA (ctDNA) [ 453 JE PR 28 AR 45 % (AF) ik 5] 0.83%
-5 MV BAFTE 55 AR 56, AR B0 E BA S i gk
1 78.6% itk 81.8%. ctDNA H g i ILAY 278 Hk
£3,4% TP53 . TERT . AXIN1,LRP1B # CTNNB1 % .
WA 24 3 I S 2 K B P A R BRR v 2 1
hsp70 F14 % AL i (Eno—1) A4 70 1A J2 J1F 988 10 195 iy 752000
MVI P ZE A kRS S, MVI B PE 5450 hsp 70 HiiA
T B B S T MV B 3 MV 8 55T Eno—1
PO 2 B AR T MV B

44 MVI-F-HFRm AR DA A& T A 1
A7 AT EE B MV 0 AR RO H R R A S
i . NITTA 25U % 31 AFP = 100 ng/mL . i 9 B 4%
=4 cm RGN IEIE R AR/ B 40 i A
(NLR)=3.2 LA} K& R % 2 i1 41 (AST) =62 U/L
JEMVI W fE R & 5 BT fa b N R Y JEh , MV &
AR 17% , S A 1G5 D R A AE BT MV & A2 %60]
ik 86.9% . AT 50% 1 MVI R] GE 1 AE A JC MVI
(R IBT A, e 04252 T BR A ) 2 35 19 5 4 OS FTRFS
TEA JC MVI )43 5 8 38.4% vs 66.1% Al 15.8% vs
28.6%, IFFS A1 H 25119 5 4F OS I RFS 7E 45 JC MVI 43
K 51.4% vs 80.6%F1160.9% vs 89.9%., ] 525 0%t
FIH A =60 % M e K EAE =S5 om  IiL/Miy/
I 2L 200 L EU A =72.30 , H PR 20 it/ bk 2L 40 i HE A =
1.83 X WU GRS IR Z . TR R4, MR IE N
0~1.5 %% .2.0~3.5 43 F1 4.0~5.0 43 B}, H & MVI BHPE %
S0 18.6% .42.9% . 78.3% , ROC i £ 43T M 15 16 1P
SRS MV ) AL NG FUE A 2.75 4. LETSE i
1 B 5 A BRI d K AR R 2 R AT RN 5
# AFP=20 ng/mL . Ifil/MR31%8<10.0x10*/uL . Z. %
FEARAE>104 TU/mL K 3438 MRI S5 A AFE 42 1 3 2
I MV BRIk ST fa e R 2 s 254 A R
R E AN ISR K LA R i MV EAT R4F
(IRIRE , A2k KBS B BB B 200 53 HHT
2252 -

AN L BRI R A ) TS A 28 e e TR, 2 AT
Xof AR AR S b S B A IR PR B —

5 RE

MVIE4 5 HCC (& WS B i E g2k, anfe]

i THE b TN MOV AR A7 2 2 8 1T 30 010 5 ik 2 ) e

Moo MENARRATERIRG A | 05 7 S AR i A e

Bl AR B A o H T R ) g S R — MR R P Ry A

R, AN [ AR IS T8 BT 34 R A A S8 A AR X — RE 1 22

S, RS TN A B (14 A 5 T AR I [R] P 3R

BORRSCTERL . [, HAivr 238 A5 th TFE S AE

IS5 D7 T A It ], AN BESE i T Im R . 7E S 4R

PR 14 T R, R il /15 22 18 7 A e i v ik P

JEAN AT 2 — o) o S E IR T B 2 S

MV T3 IR f) 2 7 T il i, - LA T — R A i IR

WFSE, HEIE B AR AL B AR S5 25 B80T 0 3 GG

JiE S BT o

S 3Lk

(1] Hrie N RIEAE DA R0 A 5 2 R B A R s R M o
TP AEQ017 4RI []. TR EAMRHEE, 2017, 16(7): 635-647.

[2] LI SH, GUO ZX, XIAO CZ, et al. Risk factors for early and late in-
trahepatic recurrence in patients with single hepatocellular carcinoma
without macrovascular invasion after curative resection [J]. Asian
Pac J Cancer Prev, 2013, 14(8): 4759-4763.

(31 sK/INdf, X0, 1, &5 LB AU A TR A 18U B 520
[7]. hAETE LSRR 2R, 2018, 17(5): 483-487.

[4] MASCER, S, 85008 36 PR U A0 ks an i iz A~
PAEIRTT KT, ThARFARSMEHIL K, 2019, 25(10): 721-724.

[5] DHILLON AP, MEYER T, RODRIGUEZ-PERALVAREZ M, et al. A
systematic review of microvascular invasion in hepatocellular carci-
noma: Diagnostic and prognostic variability [J]. Ann Surg Oncol,
2013, 20(1): 325-339.

[6] LINJ, LIN W, YE Y, et al. Kindlin—2 promotes hepatocellular carci-
noma invasion and metastasis by increasing Wnt/3—catenin signaling
[J]. J Exp Clin Cancer Res, 2017, 36(1): 114-134.

[71 ZHANG X, JIANG Y, ZHONG C, et al. PRMT1 promoted HCC
growth and metastasis in vitro and in vivo via activating the STAT3 sig-
nalling pathway [J]. Cell Physiol Biochem, 2018, 47(4): 1643-1654.

[8] ZHAO X, LIU Y, YU S. Long noncoding RNA AWPPH promotes he-
patocellular carcinoma progression through YBX1 and serves as a
prognostic biomarker [J]. Biochim Biophys Acta Mol Basis Dis,
2017, 1863(7): 1805-1816.

[91 AHN S, HYEON J, PARK CK. Metadherin is a prognostic predictor
of hepatocellular carcinoma after curative hepatectomy [J]. Gut Liv-
er, 2013, 7(2): 206-212.

[10] SHEN JY, WEN J, LI C, et al. The prognostic value of microvascular
invasion in early-intermediate stage hepatocelluar carcinoma: a pro-
pensity score matching analysis [J]. BMC Cancer, 2018, 18(1): 278.

[11] LIN HC, HSIA CY, WU WC, et al. Milan criteria, multi-nodularity,
and microvascular invasion predict the recurrence patterns of hepato-
cellular carcinoma after resection [J]. J Gastrointest Surg, 2013, 17
(4): 702-711.

[12] CHEN Z, ZHANG X, WANG H, et al. Effect of microvascular inva-
sion on the postoperative long-term prognosis of solitary small HCC:
a systematic review and meta-analysis [J]. HPB, 2019, 21(8): 935-944.

(131 XRAE, WRIR, j™5RME, 45, HT4 s A 5 DU A S AL RO 2L 2L XU 03
RS WE M R[], PRSI, 2019, 25(6): 401-405.



Hainan Med J, Sep. 2021, Vol. 32, No. 17

EEES2021 EIRERESE 17

[14] FUJITA N, AISHIMA S, IGUCHI T, et al. Histologic classification of
microscopic portal venous invasion to predict prognosis in hepatocel-
lular carcinoma [J]. Human Pathology, 2011, 42(10): 1531-1538.

[15] SUMIE S, NAKASHIMA O, OKUDA K, et al. The significance of
classifying microvascular invasion in patients with hepatocellular car-
cinoma [J]. Ann Surg Oncol, 2014, 21(3): 1002-1009.

[16] IGUCHI T, SHIRABE K, AISHIMA S, et al. New pathologic stratifi-
cation of microvascular invasion in hepatocellular carcinoma: predict-
ing prognosis after living-donor liver transplantation [J]. Transplanta-
tion, 2015, 99(6): 1236-1242.

[17] POMMERGAARD H, ROSTVED AA, ADAM R, et al. Vascular in-
vasion and survival after liver transplantation for hepatocellular carci-
noma: a study from the European Liver Transplant Registry [J].
HPB, 2018, 20(8): 768-775.

[18] BOTEON YL, CARVALHEIRO DA SILVA AP, BOIN IFSF, et al.
Evaluation of recurrence predictors and survival probability after liv-
er transplantation for hepatocellular carcinoma: analysis from a sin-
gle center [J]. Transplant Proc, 2016, 48(6): 2087-2093.

[19] NITTA H, ALLARD M, SEBAGH M, et al. Predictive model for mi-
crovascular invasion of hepatocellular carcinoma among candidates
for either hepatic resection or liver transplantation [Z]. United States:
Mosby Inc, 2019, 165: 1168-1175.

[20] SHAH SA, TAN JCC, MCGILVRAY ID, et al. Does microvascular
invasion affect outcomes after liver transplantation for HCC? A histo-
pathological analysis of 155 consecutive explants [J]. J Gastrointest
Surg, 2007, 11(4): 464-471.

[217 2% E 2, I H R, B3, S5, g PR I DD BR A A I Ui A AL Y
T RS A ]. FPARIFIEAMRIAR R, 2018, 24(1): 18-22.

[22] REME, JETAR, FRAAHR, 5. iR ITFIBR AR 76 IR Ui B AT
AN PR TR AR ALAMEERAR, 2017, 16(2): 144-150.

[23] CHENG SQ, CONG WM, LAU WY, et al. Postoperative adjuvant
transcatheter arterial chemoembolization after RO hepatectomy im-
proves outcomes of patients who have hepatocellular carcinoma with
microvascular invasion [J]. Ann Surg Oncol, 2016, 23(4): 1344-1351.

[24] XUEE £, RSP, KHRL, 4. RIS TACE XHH UL RALTRY T AU
PRARTIL. FFARBESMERAL K, 2017, 29(5): 368-372, 376.

[25] FRI, SRR, BRiESE, 5. ISk T R 28R & R A e iRyT ik
PEIEE ], Th el fbsMeb A4k, 2013, 12(3): 236-237.

[26] LI L, LI B, ZHANG M. HBV DNA levels impact the prognosis of he-
patocellular carcinoma patients with microvascular invasion [J]. Med-
icine (Baltimore), 2019, 98(27): e16308.

[27] PAWLIK TM, DELMAN KA, VAUTHEY JN, et al. Tumor size pre-
dicts vascular invasion and histologic grade: Implications for selec-
tion of surgical treatment for hepatocellular carcinoma [J]. Liver
Transpl, 2005, 11(9): 1086-1092.

[28] EGUCHI S, TAKATSUKI M, HIDAKA M, et al. Predictor for histo-
logical microvascular invasion of hepatocellular carcinoma: a lesson
from 229 consecutive cases of curative liver resection [J]. World J
Surg, 2010, 34(5): 1034-1038.

[29] CHOU C, CHEN R, LEE C, et al. Prediction of microvascular inva-
sion of hepatocellular carcinoma by pre-operative CT imaging [J]. Br
J Radiol, 2012, 85(1014): 778-783.

[30] CHOU C, CHEN R, LIN W, et al. Prediction of microvascular inva-
sion of hepatocellular carcinoma: preoperative CT and histopatholog-
ic correlation [J]. AJR Am J Roentgenol, 2014, 203(3): W253-W259.

[31] REGINELLI A, VANZULLI A, SGRAZZUTTI C, et al. Vascular mi-
croinvasion from hepatocellular carcinoma: CT findings and patho-
logic correlation for the best therapeutic strategies [J]. Med Oncol,
2017, 34(5): 93.

[32] ZHANG W, LIU L, WANG P, et al. Preoperative computed tomogra-
phy and serum a—fetoprotein to predict microvascular invasion in he-
patocellular carcinoma [J]. Medicine (Baltimore), 2018, 97(27):
e11402.

[33] HU H, ZHENG Q, HUANGY, et al. A non-smooth tumor margin on
preoperative imaging assesses microvascular invasion of hepatocellu-
lar carcinoma: a systematic review and meta-analysis [J]. Sci Rep,
2017, 7(1): 15375.

[34] HU H, SHEN S, WANG Z, et al. Peritumoral tissue on preoperative
imaging reveals microvascular invasion in hepatocellular carcinoma:
a systematic review and meta-analysis [J]. Abdom Radiol (NY),
2018, 43(12): 3324-3330.

[35] KIM H, PARK M, CHOI JY, et al. Can microvessel invasion of hepa-
tocellular carcinoma be predicted by pre-operative MRI? [J]. Eur Ra-
diol, 2009, 19(7): 1744-1751.

[36] ZHANG L, YU X, WEI W, et al. Prediction of HCC microvascular in-
vasion with gadobenate-enhanced MRI: correlation with pathology
[J]. Eur Radiol, 2020, 30(10): 5327-5336.

[37] ZHANG T, PANDEY G, XU L, et al. The value of TTPVI in predic-
tion of microvascular invasion in hepatocellular carcinoma [J]. Can-
cer Manag Res, 2020, 12: 4097-4105.

[38] BANERIJEE S, WANG DS, KIM HJ, et al. A computed tomography
radiogenomic biomarker predicts microvascular invasion and clinical
outcomes in hepatocellular carcinoma [J]. Hepatology, 2015, 62(3):
792-800.

[39] ZHANG W, CHEN J, LIU L, et al. Prognostic value of preoperative
computed tomography in HBV-related hepatocellular carcinoma pa-
tients after curative resection [J]. Onco Targets Ther, 2019, 12:
3791-3804.

[40] WILSON GC, CANNELLA R, FIORENTINI G, et al. Texture analy-
sis on preoperative contrast-enhanced magnetic resonance imaging
identifies microvascular invasion in hepatocellular carcinoma [J].
HPB (Oxford), 2020, 22(11): 1622-1630.

[41] NEBBIA G, ZHANG Q, AREFAN D, et al. Pre-operative microvas-
cular invasion prediction using multi-parametric liver MRI radiomics
[J]. J Digit Imaging, 2020, 33(6): 1376-1386.

[42] T AT, Aok, £, 45, HATR MRI SOG4 A iy 0 Js & JHF 4 A
NHERUAE AR ED]. TP 2255, 2018, 52(5): 327-332.

[43] LIM C, SALLOUM C, CHALAYE J, et al. 18F-FDG PET/CT pre-
dicts microvascular invasion and early recurrence after liver resec-
tion for hepatocellular carcinoma: a prospective observational study
[J]. HPB (Oxford, England), 2019, 21(6): 739.

[44] AHN SY, LEE JM, JOO 1, et al. Prediction of microvascular invasion
of hepatocellular carcinoma using gadoxetic acid-enhanced MR and
“F-FDG PET/CT [J]. Abdom Imaging, 2015, 40(4): 843-851.

[45] ZHANG W, LIU L, WANG P, et al. Preoperative computed tomogra-
phy and serum a—fetoprotein to predict microvascular invasion in he-
patocellular carcinoma [J]. Medicine, 2018, 97(27): e11402.

[46] POTE N, CAUCHY F, ALBUQUERQUE M, et al. Performance of
PIVKA- Il for early hepatocellular carcinoma diagnosis and predic-
tion of microvascular invasion [J]. J Hepatol, 2015, 62(4): 848-854.

[47] VET°, 284, 1K/, S5, AR ETA I LA BRI JeE 4 s xo Jst & 1k
JHF 200 0 JET 988 B L A A0 B AR L 10]. 1D AR B2 2, 2017, 57(18):
33-35.

[48] 1 3, 57, % 5 BN AHT ML A 24 IR JOR G5 988 BB 0 AT
BAARIGEAFIICR D] P EAIAE, 2017, 32(11): 945-948.

[49] ZHU Y, XU D, ZHANG Z, et al. A new laboratory-based algorithm
to predict microvascular invasion and survival in patients with hepa-
tocellular carcinoma [J]. Int J Surg, 2018, 57(9): 45-53.

- 2253 -



EEEZF2021FIFENELITH

Hainan Med J, Sep. 2021, Vol. 32, No. 17

d0i:10.3969/j.issn.1003-6350.2021.17.021

AT R ZIGRN AR L BRI =
Rie4y miE BRI TR

BT HZARBRAERIMA, A& &M 516002

(] G BUHET AL T BEHET 2 BT FEF - SBHERT " S 00 , A AR E] 5 40 AR g DR e A i 1 T
FTF-B . M Fernstrom 1] 1% 55— T MEE] 4, 212k K 5 19 Bristol-Cummins/Frenchay/Prestige A T 254 [] & , 755
i 21 Bryan 42 & -5 S M N T BUHER) £, B AATEDE 22 )8, N TS50k ] B A e vho O 3% R IRRDRMAE BT 6
ST 2 SRR A 2T | R B R R M TS ) S b R RRE PR . N TS ] AR e R
BT HEMC S S EE , B R R B RS T SOHE R 18 B B Bl 4B HES " R A o A N ISR R M Bl i A G 1L
RT R 2 A Bl AL AT 4 JE AR s FARMEE K, ORI, FARBCER KAE B4k ph 2 A4
3 5 M0 IRFRR LR o N T UME (] % B AR — FIEERE 1 TR, TCie 2 T ARA B ik SR A AR A A3 22 1 m) i, 2R

A RFFE B TG TP S B TR ) BRIV T
(REIA] A THUHE N 85 DFFHTNT s DUBRAT BT HR& B AL UHERG

(FEHZES] R681.53 [XE#RIAMB] A [XETHRS] 1003—6350(2021)17—2254—04
Clinical application status and development prospect of artificial cervical intervertebral disc. DENG De—jun, LI
Xian—kun. Spinal surgery, Huizhou Third People’s Hospital, Huizhou 516002, Guangdong, CHINA

[Abstract] Traditional cervical spine surgery can lead to the decline of cervical mobility and "adjacent segment
disease". Artificial disc replacement is an important means to solve these complications. From the first-generation artifi-
cial cervical disc created by Fernstrom, to the improved Bristol-Cummins/French/prestige artificial cervical disc, to the
more used Bryan metal-polyethylene artificial cervical disc, there are still many problems. The selection of rotation cen-
ter, the properties of surface materials, the number of articular surfaces, the types of motion limitation, the fixation meth-
ods, and the properties of materials all affect the medium and long-term stability of the artificial cervical disc. Theoreti-
cally, the artificial cervical disc retains the mobility of the vertebral body, simulates the mobility of the cervical spine to the
maximum extent, and reduces the occurrence of "adjacent segment disease". So far, its disadvantages include prosthesis
loosening, dislocation, and metal plate damage caused by improperly sized prosthesis; incomplete decompression, poor
surgical effects caused by difficult operation; spinal cord or nerve root injury; hematoma and infection. Artificial cervical

disc replacement, as a highly difficult operation, has many problems in both the operation itself and the instruments. Cur-

rent research hotspots mainly focus on new structure design, population-oriented design and material improvement.

[Key words] Artificial cervical disc; Research frontier; Advantages and disadvantages; Design concept; New ma-

terial; Cervical spondylosis
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