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Abstract

Objective: To explore the value of imaging features of enhanced CT images in preoperative predict-
ing microvascular invasion (MVI) of hepatocellular carcinoma (HCC). Methods: 121 patients with
primary hepatocellular carcinoma confirmed by postoperative pathology and underwent CT plain
scan and enhanced scan before operation were studied retrospectively. The clinical indexes (Age,
Sex, Alpha Fetoprotein-AFP) and imaging features (tumor maximum diameter, pseudocapsule, tu-
mor morphology, peritumoral low density ring, intratumoral artery, lesion number, abnormal peri-
tumoralperfusion, macrovessel invasion, enhancement type) were analyzed. They were divided into
MVI positive group and MVI negative group according to the presence of microvascular invasion.
Univariate analysis and multivariate logistic regression analysis were used to screen the indepen-
dent predictors of HCC MVI among the image features of enhanced CT images, and then a regression
model was constructed. Receiver operating characteristic (ROC) curve was drawn, and the area un-
der the curve (AUC) was calculated to evaluate the predictive efficacy of independent predictors and
regression model for MVI. Results: The AFP and tumor maximum diameter in MVI positive groups
were higher than the MVI negative group (P < 0.05), and the MVI positive group had irregular mor-
phology; internal artery, lesion number and large vessel invasion were higher than the MVI negative
group (P < 0.05); tumor morphology and number were independent predictors of MVI, with AUC for
HCC MVI of 0.637 and 0.625, respectively, while the AUC of the regression model was 0.714. Conclu-
sion: Enhanced imaging features of CT images can effectively predict HCC MVI.
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IR 2 1 (Microvascular invasion, MVI) /& $87E S T T P 52 20 A Ak 78 140 ik fias P A0 38 e 400 i B
P, S 2 AT A7 7E T I 1) B Bk T e ik R [1] 2 52 7 200 P e (Hepatocel lular carcinoma, HCC) i35 1 fs A
KRG ERMEERZEK[2] [3]. &5 N1k, MVIZSEESFRHET AR G B A, MORATHER T MVI
S ARIATT SRR AN B TG B 3B B R . BEERBEROABERRE, CT AT LATEIRK
2 HCC Ut R tE ol MAbE L. K/ B H &7 i E N E[4], AHGERR CT 1212l
HCC 72 (1 BUsk My 81%, HFR:EH 93% [5], CT TEMTEITF A kb Ar B2 75 TH 75 & 2 =ik 95%, *f T
HCC ikt <3 cm £t #fF & %14 80.95% [6], #k CT 7EZNH IS W TR I H RIF1ITERE, AW B R
PR CT EUE B FAARAE SAE A F TR0 240 B e Gt A8 32 i 7 T ) 2 P A 4B
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1% 31~85 %, “PIJFERE(59.15 + 10.90), HRAEWELLE H 518 MVI BHIEZEA MVI BIPEZA, S THfl R
SIS SRR AR RS A HIR B B (AFP)KF-.
IINARAE: (1) LRG3 BRAIE 52 10 J5 R 1 AT 4 M T s (2) AR 2 J N SE R CT I + B sk 4 s
(3) JoHCAh bR 5L
HeBRbRdE: (1) ARATHZ AT HFARIEGTT: (2) AN, (3) RBRIGIEAE: (4) W
B RA A

22. Bk

CT #x#: f#1fH Philips Brilliancei CT256 HLiF47434, & HA 150 mAs, & HE 120 kV, E&E.
JEEE . HEELAR T LN 5 mm, KA T A SRR AE %, RSP SRAMENL, Sk - 27 18] AR
T4 4 28 B JUE N A, R R XUTRT v He v ST 0 I B S Sl B 0T Bl AR R B B (320 mgl/mL, 1.5
ml/kg, 3 ml/s), J& @17E 30 ml AEFERIK (3 mlfs), 437l #E 8 s\ 45 s, 100 s REFNMKIM . TIHKIHALEIR
S .

MEFRbR: X CT 43 + BRI HHT 8, WEMIEFR A (1) MRE KRR (2) MIEaE: (3) M
LA (4) JEAMCEEINME: (5) JMABIIk: (6) Witk#H: (7) WM AW HEE: (8) RIMLERI: (9) M
AT e DA AR AR 3 o 6 B A 250 (I 5O BB AR SR PP Al, PRI R A PRl S T3 AN S
T8 S R B R G R A RAE B, 2k I B O AT AT, 5 PR TBURT R R AR E 12 VP A 7 T A7
TESY I, GUHR R IE i — B 45 Ve

SRR E X (1) MRS KA ARSI AL el o 4 3 e (1 S AT A e (1 B R A% (2)
Jivged O HE . 2 Rk A Bl e e 100 G FRIC % FE A AN A SR I % BE R, IR B RIS Dl A . TCE I, (3) R
TEAS: IR G2 B R IOIR, AR A (4) T AR FEIMIE: Bl bk S a0 T ik S5
i ) L LR AR 25 B BE, 3o B e Aok iR B, ) N . BB EIAMIE; (B) N Bk Bk
Ji e N RFSEAEAE B K LB SR A R I, 72 H . TNk ER; (6) WIEEH: S RBREKZ K (7)
Je JE S VR s BNKHHEREE TR K B B Bk AL, o ORI R sRAG: (8) KILER
MU FZACE A S K E TE K N AP RS . B AN . BB BEAOREE, 8 BRIERIE: (9)
Mgy 2 R mEAA YUt s, A SR Ay ORI SR A O NG “
El1. E27).

(a) (b) () (d)

Figure 1. A 68-year-old man with irregular morphology and prominent liver capsule, (a)~(d) are images of plain scan, ar-
terial, portal, and delayed stage, showing intratumoral artery development (red arrow), peritumoral low density ring sign
(green arrow), incomplete false capsule (yellow arrow), and intratumoral necrosis (blue arrow)

1. HCC B&EFM 68 5, MMISAANHRLAFAER, (2~)RFA. ik, NKARERES, TTRE
AR B F(LLET) . BEAREEIMEGRS). TEBREEES). BRI (ST
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Figure 2. The HCC patients were 74 years old male (a)~(c), morphological rules of lesions, (a)~(c) with arterial stage, portal
stage and delayed stage images, tumor capsule indicated by the red arrow in panel (c); (d) A 59-year-old female HCC patient
with arterial stage image: irregular lesion morphology and abnormal peritumoral perfusion (red arrow)

2. HCC BE 51 74 % (()~(c)), IS, (@)~()AzhBkEA. MNAKIARERAEIR, (c)ELLEETKFE b
BEEMR; ()HCC BELM 59 %5, KRG RSN, 7IIIERREET (L)

23. GtFERE

KF SPSS 25.0 AT S0 bT. THEERFE IEA DA LISE + bR ZE(x £ s)Fow, A
KA RS, THREERSAIEIES AR R (B U E) =R, I ELECRH Wilcoxon BRFITRE S«
TR B E 2 (o) o, ARBECRA 2 5. AR ENER K ZHEK logistic [A115547 75 3
MV [RST TR T, R MV TR Y, 241 52438 TAE4# 1k (receiver operating characteristic, ROC)
h 2R PG TR R R R, DA P < 0.05 AZERA St Lo

3. &R
3.1. —RRIGR BN B RIRIFAEEC B

MV FIPEZE AFP /KT K it i KA =T MVIBATEZL(P < 0.05), MV A2 Afgg AL S AN FU . 983 Y
k. FEEE EKIE R R AR ST MV BIYEA(P < 0.05), WA EEENER] . SR SRR
ST S22+ (P > 0.05), ¥ “W& 17 .

Table 1. Comparison of clinical data and imaging characteristics of the MV1 positive and MVI negative groups

= 1. MVI BRME R MVI BB LRIGEKR B R R RIS FELL R

MVI (-) MVI (+) P
PES 0.142
4 5 (10.4%) 15 (20.5%)
5 43 (89.6%) 58 (79.5%)
R 60.13 + 10.74 58.51 +11.02 0.737
AFP (ng/ml) 32.82 (3.01, 874.55) 268.00 (8.26, 1210) 0.042
Jirb 98 5 K A% (mm) 39.70 (28.30, 88.03) 62.00 (41.05, 86.55) 0.048
i e 6 55 0.825
T 24 (50%) 35 (47.9%)
H 24 (50%) 38 (52.1%)
RIS 0.001
Fiu 21 (43.8%) 12 (16.4%)
AEL 27 (56.2%) 61 (83.6%)
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Continued
Jo JEL 2% B BMIE 0.895
I 31 (64.6%) 48 (65.8%)
A 17 (35.4%) 25 (34.2%)
I8 K 0.043
I 21 (43.8%) 19 (26.0%)
A 27 (56.2%) 54 (74.0%)
Wit H 0.006
Bk 37 (77.1%) 38 (52.1%)
2% 11 (22.9%) 35 (47.9%)
9o JE i 0.148
I 32 (66.7%) 39 (53.4%)
A 16 (33.3%) 34 (46.6%)
KR 0.024
I 42 (87.5%) 51 (69.9%)
A 6 (12.5%) 22 (30.1%)
Ak 77 2 0.694
H 7 36 (75.0%) 57 (78.1%)
A 12 (25.0%) 16 (21.9%)

3.2. ZEFE Logistic [EYIFK ROC HhZk 47

Z K& logistic [7] )9 43 #1453 H 1) MV SRS T A 7B IR RS . kg H, MaEmiR( “ ik 2”7 ).
ROC £k 40 #7045 5 BRI AL () AUC {ER 0.714, REUE AN 42.5%, Fr5 K 89.6%, FEph K
A0 AUC 1B/ 0.637, HiktEH Y AUC {4 0.625 (( “ WLIA 37 ).
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Figure 3. ROC curves of independent predictors and regression models pre-
dicting HCC MVI

& 3. 437 UM E 2= X E VIR E N HCC MVI B9 ROC Bi%Zk
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Table 2. Independent predictors of MVI in the multivariate logistic regression analysis
= 2. ZEFRIFHEASH MVI A3 FUUEF

SRR P (B) 95%Cl

Mg 0.002 3.837 1.610~9.146

it BH 0.011 2.998 1.283~7.005
4. T1ig

JHF 40 T3 S R o DL, o B M PR R K 2 8, Rt T 58 3 R DL e i A 5 [
[7], JREMHEARE 5 FENRE KEEL 70% [8], WFFE MVI Tl HCC A 5 F-IE KA AETEH
HESEAR[1] [9], AR HETRI HCC J& 55 MV XTI PRI R F iRy T 7 R A K E 2L

He S5 NP R 73T MRias. MR RE. AST. TEIRMEANM . 25 p- R 5L 5L A IR (DCP)F1 AFP
1) MVI RETPESr R40[10], e Witkaeth THRATIEEEL, AUC 2y 0.922, (HILH 5 TOR0/E 0 8 21 A
DCP NAER MM &I H , U RRIAFAEXMERE s Hyun [11]5 NIERIH PET/CT @57 TR, &
FDG PET/CT JMv& F1E % ALY FDG b AL S EE L« e e KAR AN AFP, i Y 14 BRI AT I 9
T4 (AUC = 0.756), {H PET/CT A& EhBt, RPE 2 WIS, EH 205 T 5% CT. MR HIAL
TR ISR L 20T 43 W R 51 (1 22 IR SRR [12] [13] [14], 3 e R R FRy AR 0F 0 7 S 18 (R T ML S kA
RESE K, PRIANE T IR R AR, M BRATEAL 2 T 158 CT BURIMR B = RHE (R AL TS I H ) g 57
1), AR SRR AR A PR 22 A mT DL B 42 A EHE 42 21 MV A DG REAR R AIE, TEFRAE 28K 2 1K i
[H] o

AFP &2 W7 J5 R M 20 e S 36 A B I i A 54, PR FHF HCC 12 i fl HCC B3 1 1l
FIWr, Zheng &5 NI AFP AT LU il Al 8 200 M (0 R P 4 R0 TSk 3 s (A, A vt i
(TR, ARP 8 BE T T2 45 5 A 3 R0 5 M 200 B T A TR DR Rk SR A BRI T, caspase-3 13
SHBIEE SAME T E R R, AFP MU AT LAELE S caspase-3 45 A LA I g M, B T LLdE Rt 2k
P20 AR YH T3 42 52 caspase-3 HIGE[15]; A B FT#kiE AFP 7K1 1d 158 ng/ml /& MVI 57 fa [ K 2
[16], AW MVI B E: MVI B 2H ) LS AFP 7K 2 35 1 1(268.00 VS 32.82). fili A W5t &M
[17], MYEERS MVI EYIK, Mg BRI, FFAE MVIRTREMEERCOR, ERATWA 7T MVI FHTE
A MV B 2H 51(62.00 VS 39.70). HHIEFREA MVI [ HCC W] 864 5 @ I FE R i J1 AR 28 1 [1],
1A LASE HCC AR J5 R K TG : WAL IR A RS « ikt 22 2 S W g PR AR 2 1k ) S 3
SUARHEAE,  FLAEADATRIWT 78 b R A8 AN N A 1k 22 & MV IR BOT &[G R 2 [17],  Chandarana 25 A\
R AR I T HCC Mkt 2 K2 MV BIAL TN §-[18],  EARBATWF T2 MRI 1S58 S IS8R
fiE, (HEIRATRIBE AL R —5 — DO FE R R XA AR RHE B A B AL B, AR A sl ks g s
R HCC KAE MV AR I, Zhao 55 A BB FE 2 BA[19], I8 B2 MV I s Bk SE 30 R, Tfi
TEBATGBE T, I8 A Sk BAAAE MVI FISZ TR, (BAE MVI BEYEZERT MV BF 15 41077 25 57 (P
< 0.05), ERATWH T, KRIMERILE MVI FHHEAZE ST MVI BAHEZAP < 0.05), A IRIERA K ME
2L HCC A G R B R XSG N T 15 £5[20], [1#8Ik 3212 5 IR 40 i 7T A 2 BE 5 T Tk R 805
¥, EXFEHGI MVI AR, AT LS BB MVI BEPEZH R VB RA0 & T MV B2 .

BAVBEFAAAE L T JRIREE, &%, RATWBEFON AL, & BT 0] REAAAE — e B,
HK, BATIREARER D, TEFEARREMIERE DT RE e — R, WMFHEEZ fO. KRR IEIE HoE
— I .
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