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Progress on preoperative prediction of microvascular invasion in hepatocellular carcinoma

Ye Kunqi, Hua Xiangping, Huang Jianzhao (Department of Hepatobiliary Surgery, People’s Hospital of
Guizhou Province, Guiyang 550000, China)

Abstract: Microvascular invasion (MVI) is the earliest stage of tumor metastasis and can only be confirmed
by postoperative pathological examination. The specific mechanism of MVI occurrence is not clear. The
preoperative prediction of microvascular cancer embolism and customized diagnosis and treatment of liver

cancer become the focus of current research. This paper reviewed the preoperative prediction of MVI in
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hepatocellular carcinoma by imaging examination, serological markers and other clinical indicators.

Key words: Hepatocellular carcinoma; Microvascular invasion; Preoperative prediction

4 fdE (hepatocellular carcinoma, HCC)
& B LI R R VR R, 2905 B AT Ok BT
TBIHI90%! . JTAEK, BEAEHCCE R I,
H OB A BREE S KH L Je A0 i S 8Ot T 1 5
2R R o K2 R L E SO B
RIS 5 emPIFLEE T ZIA3ANETI< 3 em, A
PERIMAE NAZFIRF AN 8. X T Ix Se B,
VIR R 18 2 BRI T Te i, Pl = 227K P 1)
P, B IR A BT A s kA T ke 2 L G
PHREL BB OREEN RE SN RS, ME
AEREETT BRI 4 =y S B R0 B A fd e i B AR, Bk
KR B B H BEEHCC R 2 2 4 R F R
TR . B, HCCEE W HE IR ZE,
HERFRE. PFREH, HCCEZHEFARYIRESF
MR R R & IAT0%~100%, FRBEARESTES
RFEAIE15%~30% s UM ZIL (microvascular
invasion, MVD) #HI\KNRHCCE K HEER KL
—, AR TMV I S HCC B3z #1447
AR EE K FERGEEE X WHTEARRT
HCCHE# 2 & A MVIFEAT HER T2 5 F T 7t
PR, BIEIRKRZI N, MR/, a5t #H.
RS SR S FE An S LTS S bm B 55 AR 00k i
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EREAR VIR
1 MVIBIENX

HCCHE KA K Je ik #2 v 5y 42 0 1f 48 1 T B
¥, R AR A0 3 LA T BROK I/ e A i mT e ot A R
BB R A A5 DAERA T, TR AR R 2
Jif IR 40 B AT AE T e Al A B S s . R TE
BEE R AR, Ao MV R £ SR
TREFE, (EARBRIERRICMNEFRE. ik
R ok =S I & o w0 =S s v i = e
PYLIE T XNRAEEPI A L5 R MV
TRIRRFAEAS R, XMVIZEAT 73 2 nT 5 A ff th T g
HATREARVEAS, AT ) 5 BE = YR YT /7% . Sumie
SO — Bk IR 40 AR TR BT bk &R
45, BNIZWIAMVI, HARYE K AEMVIFEE 5N
TMVI, #EMVI (1~54) FIEEMVI (> 57)
3L, Feng I TR ILHOIR B I SV B
2 R AL RN LA BE (A 0GR, BMVISr N3 Fh
KA, B, RATRIREE, iE AR A
MVI, JGEHHENBAEMVI, X3FP2ERMVIEH A
Ja KA SRR AR IR RAK . SR, SR FMVIFHER
EXHATMES — 2, dfFit—S5.
2 MVI MllsRE X

WEREW, 15%~57.1%KHCCHEEEEMVI,
MVIH] T AT o ARG 2R SRR R, Lim&
Ul s, MVIEF A6 G e & & 7 75



WEF, S5HEEARGBEZMEEREA R, M
EAZILTT RE e 3R 5% A2 I AL K LT N 6%, AT
MARSEIENE R, TRMERIE—GIEs:, W&
HRALEIRTF RIS . H5E X205 % THCC
LI B B RS R S MV DK T 5% W R T 78 3T 25
M, GERFHAAEMVI R EIELRE AR
JMMERAEFREESREEY, FiE—BiIEWH TMVLE
HCCYIBR K FFBAEAR 5 E R Efali . —mE
o EUETERT TR B, EMVIHME EE F ARG
K, HIEHAFR S AN E K, LigkHF
FREW, BEEARNEDBEZIMFIHBVEMIG)T
390 dr] BEIEMVIFI R AR . WeiPIXMVIE
ARG H AT H B TACER Y, KW AEfERARE
HREEKTHAFRIEITH . RoayaieZ "It &
B, fEAMVIFIHCCHEE o, AT iR A4
SR A AT RN AR T R BRI T AR AR P I R 4
i b, ARETAHCC & & #EAT MV AR Ll A ) T
BARIEIT 7 R

3 MVI BIARFTFM

3.1 RATBEFAZTAMVIL HEHLWZ 6
(computerized tomography, CT) 7F & 512 W
DTN AR N2, A R KN LR B
B AR IE A5 %2 7 T VPt R MR . Sk AN S5 A
B, HCC MVIS5MER/PNAEXR, MBEEA= 5 cm
AHMVIFIMEE R, MR < 3 cmfELMVIL
b 28 RRKUOBER R, EEMVIAEE
R E A2 A (5.73 £3.31) cm, ®3F KT EMVI
#H . EsnaolaZs"x$245614T FHE VI AR IHCC B3
WL R, > 4 cm SMVIHEMEIE (OR =
3.0) . NaganoZ!"“ Wit £ W, MRESE> 7 cm¥
TEAEMVIF AT BE 2 R B BN E LGS, 2
FEAAE> 10 cmb, KRAMVIEERE 5. $2RMH8
HAESMEMRNRREIIE R, MK,
i 988 A 422 22 AE bl e, I IR E B . gk
SRR, AR PR AL 49.5% kA
MVI, HFE6MEEE 3, MVIRAERA S, X4
P %5 B R ek 34N CRAeE R A F R — R
MVIRAEREEH & HEMEiA%iHCCAHR
JE L LE 5 T L SRR A IR . R I % 5 SR B i
MR35 BERR SR, 24 BhRg 40 P S R K e A K, o
MM AE TR BR, I8 JE R A2, CTHY o o
IR IR, T O A R A s T 2 R
Y B S AR B AR KIS, CT U] DL R Ra 0 AR
RN A BRI AR R 7, B ARl 7 %
F 202, AR A R R 2 MV TR R T T A

A7) ) 20214F F134% 1

P2 JAESGIE MR 14 P BN R HCCAR 28 MR
S ) A iR S o 58 HE I AR il ) FR & . Chou
SR Ch,  ZHCTRIE] RIS A SMVI
B EMK, HEBHCCH N3IFPERL . maligh
TR, A ST RIE AT AN E KRG 2 A5 A,
B G20 B F RN IR L G A I R, BIMVI
MR E N81.7%, 551 N88.1%. S RPN}
T35 Jii A N P R T [ B A TR, R
AR R R L s sE B 5EMVIR AR 2 L,
B3 9 73 AR R AR 5 e e AT, R B e AR Akt
BRI, Kk, ARuTal{TCTHE A ZL bR KN %
H . 5 A O DU XMV IZEA T HERA T

i 4R % (magnetic resonance imaging,
MRD) XF 8 LRI E S/ BB o FE, FH
R 2H 2355 1% 2 5 e Tl e BOCIR HR 1R 32 8 R
MRIXFF AR F M VI TN S 78RR
Chandarana®5$ B 50 8, R4 H 2 AR AT HIIMVI
A E— T R 5, MRIFF IR ECH = 3 Jm EE 4G
R H = 4 TIMVIF R S 8 &,
T H88.2%F191.2%. WA FELY, KUY B RE
(apparent diffusion coefficient, ADC) {H5MVI%
DIFR, ADCAHH LAFHIR /K ok B g, vk
MO 241 B 1) 2H 23 465 46 RN 58 B M LR Al 4 I R v 1)
Moefs B ELIERR R —FiAR R, 24,
it 52 B 47 0 AR S R IE 2 770, F T FAEMRI,
A SRAG S AR AT IR AL Y, T 5 MRIBES F T
MVIFFU . J8 i $ B AL (peritumoral decreased
uptake area, PDUA) /D #IN N TEELZETR — 40
5 MR JFF R g Jo) L L B T — Nk 33 AR A5
X4k, ShinZEPE20174E 04T T — TR 7L, FIOK
PWAMVIE L ZE R — 83 s MRIH 7= £ [{)PDUA [A]
IR, g5 RUER, R4l ZERR s s MR AH
#H, PDUAR/E NMVIAELEFIA T E ¥, X+
APEEMVIFIE B A NS em B HE ARG B35,
PDUA R {E ARG FIMSLFiUG R T o YangZ PR R
TMRIZETN 2 R AHEHCCHEAMVIF IR A, 458
K, EAMANHCCH M EEF, WEIADC
{8 1o FE ML AT BE A2 R BTM VI FHE AR . Zhao% ™
W EM, RAEMVIFTHCCH 7 ADCIH K f ik
ADCEBL T EMVIEE . MinZEPIWF 5t % 8], MRI
BAG RIA JRE N RE T 52 FHCC 3, H K AEMVIY
AIRetE R RAC, HPE 8. kel WL, MRItH
TARFTENZWIMVIFEE i,

F- 185 M 5 & B (18 fluorodeoxyglucose,
"F-FDG) B %% “Fhric i M %05 %5 08, 2 5 4 b



a5t 2R, IE TR W E 4 (positron
emission computed tomography, PET) £¥4"F-FDG
YRR ER AL Wi T . “F-FDGI L Bk HE
25 E B, RICFEUR 7 & R A R
FWEE T, "F-FDGIkIE Hh4ifish, SPETH
R AT 82 B *F-FDG/ER AR S R 4, A
FT B2 . =4 e HCC Yl i N *F-FDG %
AR, T TR A B R A R, R
7~ F-FDGX G MEFERE o o0 B 189 i DA & LA B 4b
e IR AOAS H L — s (R, DA o
"F-FDGHIN B2 5 iR R 22145 5% . KornbergZs"HJf
FEW, ARETPETHIL *F-FDGRZMVI ] S it
b, PEHPETIAE 87.5%, FIETIN{E ~88.5%, H
A BTPETH 4 B % B e BB B e 3E o R A

Xif bb ¥4 5588 75 i 52 (contrast-enhanced ultra-
sound, CEUS) il i i ik i o & A3 Ui i) e 75 3 50
T, Al P 3 S ) A O A 75 3 b AR B R 2
T I HUN RIRAF R LU R R, PR R A
Wi e, BURVEAR AL, PTSED SR AN PRl &
B A R R RS L. AT CT
HMIMRIRE 8 X} JHE I 3EAT B4R 734, CEUSH e IEA
MMV %777, (EMVIER T AEE T4
JESS L, BN REAAAE T EE MR 1 em L L1989 55 1f
& hBY, i CEUS X HCC ) 3 ik I 5 43 A 5 UK,
I CEUSH I G My 2L
3.2 RATdid £ 4x &M FARMVI ML 545 E 4 7E
HCCHMy N T2, FFEFERTH FHCCE# IF
KMV .

G (alpha fetoprotein, AFP) L4
LS S R M e () TS S Fa bs . ER LI
IR, mlie U & R s G R, B A
2~3 HAFP/KF [ BT A H . AFPRZHTH
e (B HE AR EY), FIPER E1560%~70%, A
AFP/K R ETHE RE & SR . AR IR A JHes
S K. AR 148GIHCCIFYIBR A J5 3 (1
FEARH, ML AFPR A FT UL i 1 ST fE
K. HUEPEREM, AFP > 400 pg/L5MVIE. %
G AL, AFPLEI0 dNTHE > 5 pg/LffE
AIMVIFI TSR, HUHE% 960%™, HHTAFPX}
MVIFIARRTHIATS A G+, 75 5 20K

S e I )5 (decarboxyl-prothrombin,
DCP) =& —Fh il 4k £ KSR B Hi ) 11
K& A (protein induced by vitamin K absence or
antagonist- [, PIVKA-I[) , AJHBL7ESEE KK

. Bk - 29

ZEHCCEEMMET . MKW, MiEDCPRK
SPEH] SBRHCCHIZ 28, .5 8 2 i A 4HL 23 2 1
EIREA KDY,

Dickkopf-1 (DKK1) f&—Fh/rihBIpEEE 1, &
Wtf5 5 5% S B 30 7, ok R TR
B, AHELTAFP, DKKI1F2 W &M E O
X T AFPRH M B 35 1155 5 1 A0 U 1 o o
] 4 B AP35 6 045 HC C £ 35 1 [0 Jo5i 12k 23 A 22 B
MLIEDKK 17K F2HCC MVIfBhr i H 2 (P <
0.05) .

W], #£180% HCC % fZEHBV/E YL,
HBA DNA# &k, a2l L Qe thiog. A
W9t E Y, HBVAEHCC MVIF R 4L R @b K% E
AR, SRS HBVIE YL AT A i 18 v R E
I % A % B TR 3k RN o) JRg 50 2 ) g
FRMVIV S, Fin iRk, mHBV DNAR
B SHCCEAEMVIf kA KB, YangZ It
FFW, EHBVAHCHCCHEE T, 37%M EH 17
fEMVI, ARET#E S HBV DNAZ &R EMVIK A K]
M7 RGBT 10361482 2 AT IR 1
HBVHHCHCCEH FF FL R, HBVIRGLRE &
EBE TR B U S AR TR G, HHBV DNA >
2000 IU/ml2 FEM VUK A AT fER R &

3.3 it A sk AE SARTIRIMVI ik ik 2 iF 51
N GO R 0 EHE B BB 2R 40 A 9 A g 57 4 I IR JHF
FEMVIF R AR, ¥ 5MVIK A B3R 51 £ 55
REAT 22 A 0 M A BE B HE T L FRAS M VI & 4
Nitta2E 70 85 Bh$s 5 U0 6k BT R A8 2 I8 T 55%
W& [ 58, BT THCC MVIf TR, 4ER%
B, MAFP = 100 pg/L, JLiHFAAHCC GEECT
B A LG WD o Atk A A S Ak L A A LA
(neutrophils to lymphocytes ratio, NLR) = 3.2,
RITK BB IR = 62 U/LMMEER=
4.0 comff, HEZRE T BIRMVIF K AR N
17.0%~86.9%. Shirabe25™ 5 F g Ko h . L3
DCP/KF-Fl e RFr#EFRHUA (standardized uptake
value max, SUV,.) ZE&WMIMVI, 458K,
YR B %= 3.6 cm. SUV,,, = 4.2, IfiljEDCP =
101 mAU/mIf A #ERG TIIM VI, BUSHE N 100%,
RS PEN90.9% . XuE R 4 K AR I R AN 5215 2%
PERME A R IE B AR MMV, HoB 64N U AT
9 (=P 1SRRI R A 124N 518 5V F 40 4
NTMAEEY, X6k 49545 B8 A Ja g 2EAT 8] a1 43
Mr, 25 RSB R TBUR 7 R 2 -8 20 1) XU
HE TR BT 508 3 8 8% IRIMI VI FH 4 9 461, 4 57 14k Ay
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76.8%~79.2%,

£k b, HCCH) 2R YT JHE A FARVIBR AT

WAE, MMVLZE R 5], SHCCHEH
Ja B AEAFERGEMAR R, AR AT HER FIIMVIXHG T 5
FIEFICONEE ., IR H TR FTM VIS st =
HER A B LG A2 Wibe e, it BHT o
TNCABIRA . AT #E B 12 W AT T B THC C B8 1
MVURZE, B8 FARIBIT TR, BRARE R R
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