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[Abstract] Objective To explore the value of preoperative MRI characteristics combined
with the ratio of alkaline phosphatase (ALP) to prealbumin (PA) in predicting microvascular
invasion in hepatocellular carcinoma. Methods A retrospective analysis was performed on
medical records of 152 patients with hepatocellular carcinoma (HCC) who underwent surgical
treatment at Suining Hospital of Traditional Chinese Medicine from January 2022 to October

2023. Using postoperative pathology as the gold standard, the subjects were divided into the
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microvascular invasion group and the non-invasion group. Factors influencing microvascular
invasion in HCC were analyzed., and the predictive efficacy of preoperative magnetic resonance
imaging (MRI) characteristics and the ratio of ALP to PA for microvascular invasion of HCC was
evaluated. Results Among the 152 HCC patients, 54 patients were confirmed to have
microvascular invasion postoperatively, accounting for 35.53%. The proportion of CNLC stage I
in the invasion and non-invasion groups was 63.27% and 36.73% . respectively, the proportion of
incomplete tumor capsule was 77. 78% and 59. 18%, respectively, and the proportion of
heterogeneous tumor signal on T2WI was 74.07% and 40.82% , respectively; the proportion of
peritumoral hypointensity in the hepatobiliary phase was 74.07% and 48.98% , respectively, and
the ALP/PA scores were (0.72+0.16) and (0.5440.13), and the difference was significant (P <
0.05). CNLC staging (OR=6.001, 95%CI: 2.753—13.082), incomplete tumor capsule (OR=
4.080, 95%CI: 1.913—8.702), heterogeneous tumor signal on T2WI (OR=14.660, 95%CI .
2.246—9.667), peritumoral hypointensity in the hepatobiliary phase (OR =4.375, 95% CI .
2.069—9.252), and ALP/PA ratio (OR=13.904, 95%CI: 1.830—8.328) were identified as risk
factors for microvascular invasion in HCC (P<C0.05). The combined prediction of incomplete
tumor capsule, heterogeneous tumor signal on T2WI, peritumoral hypointensity in the
hepatobiliary phase, and ALP/PA ratio yielded an area under the curve of 0.842 (95% CI .
0.761—0.922) for predicting microvascular invasion in HCC. Conclusion  Preoperative MRI

characteristics combined with the ALP/PA ratio show good efficacy in predicting microvascular
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invasion in HCC.
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BRI o AL T A A = RIBEDIBR 2 B
R B35 3] HCC ya @tk H bR 136 97 Jr i B REAE
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360 mm.JZ/E 8 mm K[ 236 X199, shA& A
i B G HE R IR 20 ) 1T K B O B A
TESTIG 60 s) SFA I O FL 3R 7R 31 5 180 o) 47 JHF
Waug T1 4% R MR B R 3, 280 TR 3 ms,
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250220, QBEMER M. Iigg B A2 . AT DU 45 i 96 s
I d KA Mg B Bk / 2 k5 I g L B A6 1]
O 39 5 AT R I TP Al e g 0 R o R A L 3 SR e /R
R TR 100 % L I IR VT AL iR 3 202 O L B 2
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operating characteristic, ROC) fif 2& 34 7 il 7 18 .
P<20.05 HESFAGITFEENL,

2 &5 S

2.1 UM ERILLE R M 152 ) HCC A ARG
289 B2 L A AR 0 54 91, 4 E 35.53 %,
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9.252) . ALP/PA (OR = 3.904, 95% CI : 1. 830 ~
8.328)J& HCC Tl 48 12 4L 1 f& sy Rl 2 (P <<0. 05) .,
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Table 1 Comparison of baseline data between the two groups

o K TE K, 70 A BMI T 966 % 1 CNLC 20 (B %)
LEE o I (r+s5,%) (x=£s) CBiEL, Yo 14 ||
A 54 40(74.07) 14(25.93) 56.4147.91 22.6941.03 4(7.4D) 11(20.37) 62(63.27)
=LA 98 72(73.47) 26(26.53) 55.3748.25 22.7240.95 11(11.22) 43(79.63) 36(36.73)
X2/t 0.007 0.755 0.181 0.570 25.664
P g 0.935 0.452 0.857 0.450 <<0.001
R % il e (LKL %) i Jed 2 JIE Mg TeWIMEES sk
41571 111 %% R oE# AN A5 JE s Ak
(zks,cm) L Z% gL %) I %) B %) I %)
Zrea 54 3.36420.41 6(11.11) 48(88.89) 42(77.78) 34(62.96) 40(74.07) 22(40.74)
LA 98 3.294-0.45 9(10.20) 89(89.80) 58(59.18) 68(69.39) 40(40.82) 29(29.59)
X2/t fH 0.947 0.145 5.348 0.651 15.446 1.941
P4 0.345 0.703 0.021 0.420 <£0.001 0.164
a5 . JH B 3196 R AR 15 5 ALP/PA RV AFP WAL A REAR =W
CBIE o) (x£s) (xr£s,pmol/L)  (x*£s,pg/L) (zr£sU/L) (xr+s5,U/L)
AL 54 40(74.07) 0.7240.16 37.14%+5.02 426.35+119.21 72.86+7.35 67.29+7.01
A 98 48(48.98) 0.54+0.13 35.4646.24 394.07492.15 71.06+7.11 66.3546.92
*2/e i 8.994 7.515 1.698 1.858 1.476 0.798
P1{H 0.003 <<0.001 0.092 0.065 0.142 0.426
F 2 HCCHMMERILHEINEESH
Table 2 Analysis of influencing factors of HCC microvascular invasion
K% EEEESS Pt 1% Wald %% {8 P i OR f# 95%CI
CNLC 4318 1.792 0.683 6.884 0.013 6.001 2.753~13.082
i 985 451 BEAS 58 %K 1.406 0.591 5.660 0.015 4.080 1.913~8.702
T2WI M {5 5 A2 1.539 0.653 5.556 0.015 4.660 2.246~9.668
SRR 98 IR A5 5 1.476 0.592 6.216 0.014 4.375 2.069~9.252
ALP/PA 1.362 0.627 4.719 0.016 3.904 1.830~8.328

2.4  ARFI MRIE  ALP/PA A # HCC £l ALP/PA DUEBA FM HCC & 20t 2 F
BARILMRLEE T ROC 20 M a5t il Jss 40 JIE R 52 i 2 Carea under curve, AUC) K 0.842(95% CI .
& T2WI B A5 5 A 2 50 L BF BB 309 98 J8 M5 5 0.761~0.922), W 3./& 1,

*= 3 ABI MRI $51E .ALP/PA EEL AT HCC i & 12 IC B9 % BE 53 47

Table 3 Efficacy analysis of preoperative MRI characteristics and ALP/PA ratio in predicting HCC microvascular invasion

e Cut-off THUBE (Y0 PR D AUC 95%CI
Jib 988 40 AN 2 4 — 77.78 40.82 0.590 0.478~0.702
T2WI M55 A4 - 74.07 59.18 0.670 0.563~0.778
JITF NS5 988 AR AR — 74.07 51.02 0.630 0.520~0.740
ALP/PA 0.64 66.31 72.09 0.732 0.520~0.740
VU 35 B A — 81.70 80.90 0.842 0.761~0.922
1.0 characteristics and ALP/PA ratio in predicting HCC
) — ALP/PA microvascular invasion
o I < i A b L
- - T2WI R (5 5 AN 45 . N
— BERLR  f 3 i i
i 0.6 — VAR00018
‘ﬁ? _E%ﬁé NN 2o A = YN NN ~
g, ORI BR AR 23697 W D) Bk R 451 HCC
BE I TR 0] A S K R TS A AR
0.2

P A R AL R HCC BE AR AL N R 82 K
0 Sy B PR ZR T R R TR HCC 3

0.0 0.2 0.4 0.6 0.8 1.0

15 5P ARG O A AL 0 & A A BT 58 3 K B H Gl B
B 1 ARBI MR ALP/PA ELEHi Al HCC 14 i & 2 30 4 WBITHRIR . BT, AR LG PR B K T4
RE SR W2 FE R 2 TN B2 W HCC i & =2 50 89 % o7

Figure 1 Analysis of the efficacy of preoperative MRI L FE R AT LD CTOMRI & & W, (55 M
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ANANCAT d) 254 T 4 0 BE HUA BT AR O L il
TN A28 Ak S, B MRT % 5 5 20 23 59 %5F b B s
T CT ] $2 8 i 45 4= A8 B A H 300 i 35 A s
Y] i M e HCC B3 0 F I IR S . H £
= kL AR AR KA SR S A8 A LU HCC 9
ARG R, AT AR HCC B 48 12 70
eI A R R (ELR I R 5 T AR 85 I R 52
B AN EA B . B, AR TR AR 2 48 bR 5 I3 2
FEPRIE A T HCC S A& 120, Bl R 3 JL AR I IR
PRI A

AMEFE 1,152 ) HCC g AR5 209% PR 12 T
M =20 &7 e 35.53% ., sk 4k = 4817 F 5% 4 i
HCC & 4258 5 el 34.81% . fin i &0 B 5%
il HCC i 4§ 2 40 &5t ol 59.09% . B &40
F5T ik HCC Sl 45 =248 4 b ok 44.00% . o] I,
O R AL A HCC B A T i & . R
SRS SR B A R AL R HCC BE FE T 1Y K
B % . Kim S5V 0F 58 R0 i 4 240 HCC &
HHE KR m . R SR I PR S b R v
BN HCC M Wi & = A0 0 & £ A B T 58 8
HCC BEMARIGIRIT HE UGS B HE TG . AR
R IE AL E (1 CNLC 4039 11 399 i g 40 JBE R 5¢
b L T2WI Mg {5 5 AN 34 57 o Lo L JIE 01983 A i
F9 b . ALP/PA KT8 L $20R B 48 = A0
HCC B o B F e A8 5 o 7™ o, b e 4o IR 5%
B CT2WI W 45 5 A 3450 L I8 81 R AR {5 5 4%
MRI $:AFE 8 8] 8, H ALP/PA KFH &, A5
K& 5 #F 86 3E . CNLC 40 #. i MRI HE:AE K&
ALP/PA /& HCC M35 i 4 240 i i B I &R .
AT CNLC 2381 T # HCC B3 ,CNLC 238 1
RBP4 g VR AR 2B I AU R T AR T
AV T s I e 4 T RS 0 R OB SR R R R
B E &M Z —, Wk CNLC 20 T & 1
HCC /3 i 45 3= 0 KU 3 . £ R AR AF o
FO LB AL R SE S HCC R 4 2 I8 %,
AR LR R -8, MunERICVEHRN HCC M
— A E R 3R I AR B OB R
ST R 1 ik e G B R S Tk Jg 0 L 1 A A 2 B0 PR T
AN 56 HE 1) b 98 G R D) S gk i R A L 1) A K RE ) T
5, 15 2% i R 2 2 R A 2% e B 1 XU B g L L
ERACH KA R R A4 . Liv 550 0F 58 i,
A O RIE R HCC B 1 R R R
&, H T2WI AR5 A5, A BE5E U4 3 1Y 45
REZ—F., T2WI &M HBY MRI JF3. 1T

PEAS 988 9 4t B9 {5 5 5 BE MBS, 7E HCC B 3
o T2WT IR 5 19 8 35 57 1 B2 7 FloJge v 3% 1 5+
JoE A R A L iR R, Y T2WI
g (5 5 R R Y A A LS S KRR 5 X
S B L B e R PN I 4 R A 35 L R R A1
DUJ 358 T e 7 42 A0 % GRS . R B R SRR A 5 T
J5 B JEF I PR S 0 i 57 D) s DT 2 i 9 % 18 L) K A
A A A5 P AR A R R AR L A AR AT 1 A S A
#. ALP.PA 2 WA BT 6E i 24 {48 b ALP 75
JHFRELIX 35, 5 22 p 40 0 F0 BB B Rz i 7= A . AR IR
WABEL T, ALP 2 5 M0 R (1 & g A HE M, DL
ST 240 6 e 2 0k AR L 3 AR RN BR AR A
YT ERE I IE 00 1E B D RE . IS A0 ik A o B
P05 fa . ALP W9 KE B A, Ik, ALP 7K
ST B B TR A0 A 43 R R T AR B A A B
PA & —F 2 24T E A UG B A I, 2 48 A K
IR AR G D e Y B B, R A S AR R
A, M AR K PA 5 E A B ) B 19 08 55 A
Kl R, ALP/PA /K T 5 42 % BT UE 2 g
B, 5 HCC B3 0 B0k e & il B =R I8 L.
ABEFE ROC 43 HHiESE . R AT MRI ##1E 5 ALP/PA
FO AR BB A B HCC B il 45 12 70 19 20 BE R 4F , 42w
AHT MRIFAEBES ALP/PA HCAE AT F T A Al 4 Bh
P TIOI f4f EAR A Y R A

Zi L ik, RHT MRI FR1E 5 ALP/PA HfH B¢
AWM HCC i 3 4= 70 19 3L BE R 4, 7 o 58 3%
HCC M FARIGIT LA F ARG IRYT PR $2 ik S0 .
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