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Value of imaging features and laboratory indicators in predicting microvascular
invasion of hepatocellular carcinoma
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Abstract Objective To evaluate the prediction of microvascular invasion (MVI) and its grading in patients with hepatocellular
carcinoma (HCC) by computed tomography (CT) and magnetic resonance imaging (MRI) features combined with laboratory indices.
Methods Using plain and enhanced CT and MRI scan to examine the participants preoperatively, the features of tumor length diam-
eter, shape ,number, margin and tumor capsule, whether multiple nodules are fused , whether external convex nodules are visible locally,
whether blood supply vessels are visible inside or degeneration or necrosis exists,and whether low density or signal exists around the
tumor that are extracted from the examination results , combined with clinical indicators, such as age , preoperative alpha-fetoprotein (AFP)
level,,and presence of hepatitis B surface and e antigens to analyze the occurrence of MVI in patients with HCC. Results Patients with
HCC and MVI were more likely to have elevated AFP; the larger the tumor length and diameter, the higher the incidence of MVI. CT and
MRI showed that the features of blurred tumor edges and incomplete local capsule were independent risk factors for MVI of HCC. All the
extracted image features and clinical indicators had no predictive value for MVI grading. Conclusion A few imaging features and clin-
ical indicators of HCC have definite predictive value for the occurrence of MVI.

Keywords hepatocellular carcinoma; microvascular invasion; CT; magnetic resonance imaging; alpha-fetoprotein

A 4 Bfd 955 (hepatocellular carcinoma, HCC) 2 % 7 B B T B b 97 4= 22 Pk Ak Ny A R R

B LR BRI 2 — SRR R NT0% Y T R, RIS A ELE S R34 it T L — e R
() Hsp B AR I A8 45 A0 B A i A5 42 A2 (microvascular FEARHCCA % 56, FE A 77 01 L T AF o ok i &2
invasion, MVI) IJHCCE# , T ARVIBRBUH AR &R B9 27 R O TR B I MVIE AR B2 W, I PR X6 T
SR 7 2, R SE  ORMVEZHCCHUS . HCC ME SATMVIS G FEAG IR I 1 2538 2 5%
I, AR 14 TG A 1 B2 Wb 1 XTHCC MVIES A7 7E

TR I (1991-), 4, TR, i 1. KAy BT HE 7N o FE TR T I Rg H AR B 3 G
= H E -, L-mait :mln u_zou@msn.com N . N N N —
BRI DI, Email :mingyu_son@ TEHR/N B2 SO g (0 I e i

s B #5.2023-04-12
I 24 H R 18] - 2024-01-04 20:23:28 (iF W 5 g () sh 2 05 7 A 45 4, 1T DU Y



<76

HREERRESR H53%E

A S T PR B9 AR B (DX SRR AR S5 MV A
RIETHAAAERRAPL, HATHI2 W S 2 AR5
o BEL AT FEAUTT R B A R AR A RIS 5
S RFEFRATHCC R A MV L L 439012 Wt ity F0 447
fH.

1 HRE7®

L1 RS R
L11 WFFEXT 4 R 3 Hr201749 H 2202248
8 H b 5 X B B 2 Z HCCAR I DI BR A, I F
AR HEAT 3 B 25 3 SR CTER /% 36 PR 1R (magnetic
resonance imaging, MRI) £ [ HCCE & 7301, 41
34~94% -4 (56.27 +10.45) % . 5 A I AR 5 k)
B NA B s Iy Z e rh ik A, EE S AR R HTH
54 1 (alpha-fetoprotein, AFP) 7KF (105 4 <13.65
IU/mLE>13.65 1U/mL). & FR 4t S £ e Jit
e R BITES RE) ARG EEEE A, ¥ HCC B3
3 AMVIAL (n = 58) FITEMVIZL (n = 15) ; FARSE
Py J B G045 P e 240 L ) KR D MIVIZR 23 M
H (n =28) KeM24] (n = 30) AHFFEIRIGALIRELIX
SEREC I ZE ot
112 GARRHE:(1) #EZHCCTFAR;(2) RRj1AH
5% sh AR CTE MR IR 25 5 (3) RFTARILEZIHIT
(A7 e 28 SFARTHBRTIOT ) 5(4) AR TR e
1.1.3  HEERARUE (1) AN BGETH#ARE K lm RFE AR A
425(2) FRHRLE AN SEHE 5 (3) AR T IER AN
—5
1.2 ik
1.2.1 g A BT A SRCTE MR,
1§ K A . CTH: 28 >k ] Canon Aquilion ONE Vision
Edition 252/ C320HFIRHECTIX , #R I #5% 52 B2 160 mm,
R E A4 22 )5E0.5 mm, HE % 1N [H]0.275 s, 4 HL 100
kV, A BRI JZES mm; T2 5k
DIV 3.5~5.0 mL/s{E S0 LU AL A% (350 mg/mL)
60 mL, BR{3:30 mLAE FEER K, B35 fih % B {180 HU
TF Uy 6 o 386 5 1 . MRIAS #5 2K FH3.0 TMRIS #f
{¥ (Siemens Healthcare/s &), {85 ), MRIS S 1751
TUIMAUFF (T1-weighted imaging, T1 WI), T2IIAUF
41| (T2-weighted imaging, T2 WI), [R] AR A ARG T
WI, DL sl b3 38 )3 51« A2 mI/s i) o 6 3
0.2 mL/kgEL A4 B2 A R S, B8 ] T1 WIIEl i 7 41

ARAFBIIKI] (25~30 ) [ THIIKIY (55~65 ) MIHELR ]
(2~3 min) B4,
1.2.2 SEARRRIETTAY : tH244 A 84 LU TAEL 50 1Y
TR B AR AT RUH M7 PEAG 25 45 A —F, W)
H 2530 F AT 204 A 22 56 ) 5 A Rk 1% Ul ik 47
fiti o S AU 9 SR E MRS CTAS: 22 AR R DL I 1 2 1%
FRAEPPAL TR FR 40 R (1) I AR (em) 5(2) RETE
AR CRIECA R 5(3) kit (R E k) 5(4)
i Ie 300 25 72 A5 TR AT L IR E I 5 5 5 5(5) g
R ZEETRE RS, R ER A Al WA 45719 5(6)
i IeA A 3 i A1 8 2l Dk R A5 T LA L A5 5 (7) Beiveg
W AR SR IRFE (KG5m4 s WG 5/
JE) 5(8) fivyed Ji Fi 2 5 A A 5/
1.2.3  JRERSAT ER AR AR B 248 HAA84ELL &5
A B U ML PPAL R B AFTEMVL, 7 45 R
— 2 NPT E R RG—4HE .
1.3 Geitsan i

K HHSPSS 26. 08I TR i et ot o 14
ERLR HATE A o 20 W] 22 A6 50K Pearson’s £
B o N GETF AR E AN RS bR S CT MRIKS A 5215
SRR XTHCC MVISE 5 P PFAL MV 20 Al 2R H
“Jtlogistic[FH, PTEMFE AR AT HE L (odds ratio, OR)
T95% E{Z X [8] (confidence interval ,CT) . P< 0.05
h2ERA G E L

2 #R

2.1 MVIZ 5 TEMVIAL I K38 b1 SR R IE ot
logistic 7T

LAY LR TR SedtFoK Y- 22 RS
T (P> 0.05), W1, 5TEMVI e, MVIZL
AFPFH . CTRMRIKE 2L 1Y S AR R AE v, s K 42
FEHEIMN em, BAEMVIF AL 222.2% ; 5 TEMVI
ZHAH LG, MVIZH TE 5 3806 300 AR LA R S A
AN 52 2 B 4B B, 3X — 45 AE HHCC & AEMVIFY Al 57
FE B PR 2R 5 220 e JE2 25 RN 5 5 e oAy B 2 o
Z Rk IR R Z A5 A RS DL B R ] L
HMEET R P R A Sl RO A5 R DL A i i
IR N RS AEAE AR IRFE bR JE R 5 AT
A5 5 SR 22 R TG4 8 L (P> 0.05), W&
20
2.2 M1 SM2A G IRFE b8 S R AFIE — TClogistic



SN ENAT. AT AN AR AR LS & S A SR AR RO AT (R AL P R TN (i <77 -

A, alocal convex tubercle at the point of the white arrow; B, the white arrow points to the blurred edge and partial incomplete envelope ; C, the white arrow

shows an unenhanced necrotic area of the tumor; D, the white arrow shows a slightly lower density surrounding the tumor.
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Fig.1 Partial MRI and CT features of a patient
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Tab.1 Basic characteristics and preoperative clinical indicators of participants

Variate NoMVI(n=15) Ml (n=28) M2 (n = 30) P

Age [n(%)] 0.622
>56 years 9(12.3) 16(21.9) 11(15.1)
<56 years 6(8.2) 12(16.4) 19(26.0)

AFP [n (%)] 0.035
>13.65 [U/mL 10(13.7) 10(13.7) 20(27.4)
<13.65 IU/mL 5(6.8) 18(24.7) 10(13.7)

HbsAg[n (%)] 0.453
+ 10(13.7) 23(31.5) 21(28.8)
- 5(6.8) 5(6.8) 9(12.3)

HBeAg[n (%)] 0.879
+ 3(4.1) 5(6.8) 7(9.6)
- 12(16.4) 23(31.5) 23(31.5)

Irregular tumor morphology [n (%)] 0.425
+ 3(4.1) 12(16.4) 16(21.9)
- 12(16.4) 16(21.9) 14(19.2)

Multiple tumors [n (%)] 0.110
+ 1(1.4) 4(5.5) 3(4.1)
- 14(19.2) 24(32.9) 27(37.0)

Tumor length (cm) 3.19 + 1.69 4.46 +2.66 6.90 + 3.25 0.052

The edge of the tumor was blurred or the local envelope was incomplete [n (%)] 0.644
+ 6(8.2) 19(26.0) 22(30.1)
- 9(12.3) 9(12.3) 8(11.0)

The tumor was multinodular fusion, and some nodules were convex [n (%)] 0.356
¥ 4(5.5) 7(9.6) 15(20.5)
- 11(15.1) 21(28.8) 15(20.5)

Degeneration or necrosis in the tumor [n (%)] 0.219
+ 3(4.1) 5(6.8) 8(11.0)
- 12(16.4) 23(31.5) 22(30.1)

Arteries in the tumor [n (%)] 0.356
+ 5(6.8) 6(8.2) 15(20.5)
- 10(13.7) 22(30.1) 15(20.5)

Low peritumoral signal/density [n (%)] 0315
+ 4(5.5) 6(8.2) 13(17.8)

- 11(15.1) 22(30.1) 17(23.3)
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Tab.2 Univariate logistic analysis of preoperative clinical and imaging features in predicting HCC with MVI

Variate B SE P OR (95%CI)
Age 0.005 0.049 0.927 1.005 (0.912-1.106)
AFP > 13.65 IU/mL 2.130 0.983 0.030 8.414(1.226-57.750)
HhsAg (+) -1.001 1.036 0.334 0.368 (0.048-2.801)
HBeAg (+) 0.522 1.097 0.634 1.686 (0.196-14.482)
Irregular tumor morphology 0.002 0.972 0.998 1.002 (0.149-6.739)
Multiple tumors 1.321 1.412 0.349 3.747(0.236-59.591)
Tumor length (¢cm) 0.798 0.291 0.006 2.222(1.257-3.929)
The edge of the tumor was blurred or the local envelope was incomplete -1.757 0.883 0.047 0.173(0.031-0.973)
The tumor was multinodular fusion, and some nodules were convex -0.226 1.157 0.845 0.798 (0.083-7.707)
Degeneration or necrosis in the tumor -0.007 1.096 0.995 0.993 (0.116-8.509)
Arteries in the tumor 0.897 1.025 0.381 2.452(0.329-18.272)
Low peritumoral signal/density 0.103 1.182 0.930 1.109 (0.109-11.252)
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Tab.3 Univariate logistics analysi of preoperative clinical and imaging features in predicting HCC MVI grading
Variate B SE P OR (95%CI)
Age -0.884 0.838 0.292 0.413(0.080-2.135)
AFP > 13.65 IU/mL 1.591 0.896 0.076 4.909 (0.848-28.409)
HhsAg (+) 0.044 0.841 0.958 1.045(0.201-5.427)
HBeAg (+) -0.289 0.758 0.702 0.749 (0.170-3.306)
Irregular tumor morphology 0.744 1.109 0.502 2.105 (0.240-18.486)
Multiple tumors -0.041 0.039 0.295 0.960 (0.889-1.036)
Tumor length (cm) 0.190 0.151 0.208 1.210(0.899-1.627)
The edge of the tumor was blurred or the local envelope was incomplete 0.028 0.759 0.971 1.028 (0.232-4.550)
The tumor was multinodular fusion and some nodules were convex -0.544 0.831 0.513 0.581(0.114-2.958)
Degeneration or necrosis in the tumor -0.119 0.831 0.886 0.888 (0.174-4.527)
Arteries in the tumor —-0.463 0.796 0.561 0.629 (0.132-2.994)
Low peritumoral signal/density —-0.565 0.868 0.515 0.568 (0.104-3.117)
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