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Efficacy analysis of postoperative MVI risk model in hepatocellular carcinoma

patients based on preoperative DCE-MRI features
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[Abstract] Objective To investigate the risk model based on preoperative dynamic contrast enhancement MRI
(DCE-MRD characteristics to predict the presence of microvascular invasion in hepatocellular carcinoma at an early stage.
Methods A total of 242 HCC patients undergoing surgical treatment admitted to our hospital from January 2020 to April
2022 were included. Clinical laboratory data of patients were collected. DCE-MRI scans were performed on all patients 2
weeks before surgery. The quantitative and qualitative indicators of dynamic contrast — enhanced MRI were analyzed.
HCC was divided into MVTI group and control group according to the presence or absence of microvascular invasion. The
clinical laboratory data of the two groups were compared. The factors influencing MVI in HCC were analyzed. All pa-
tients were divided into the training set (170 cases) and the test set (72 cases) according to the ratio of 7:3. Based on the
data of training set, R software was used to build a nomogram model, and the effectiveness of the model was verified in
the test set. Results A total of 70 MVI cases occurred in 170 patients in the training set. After grouping and comparing
the clinical data of the two groups, the indexes of K™, K, , V. and V, in MVsI group were significantly higher than

those in control group. The proportion of irregular tumor margin and low tumor signal in hepatobiliary stage in MVI
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group was higher than that in control group (P<C0.05). Multi—factor Logistics regression analysis showed that K™,

V., K, » V,, irregular tumor margin and low peritumbal signal in hepatobiliary stage were independent correlated factors

with MVT in HCC (P<C0. 05). By constructing a nomogram prediction model, the results showed that the consistency

index (C-index) of the model in predicting the risk of MIV in HCC was 0. 948. External validation showed that the sensi-

tivity was 88.00% and the specificity was 96. 36 %. Conclusion Ktrans, Ve, Kep, Vp, irregular tumor margins, and

low perihepatobiliary tumor signal are independent factors related to the presence of MVI in HCC. The risk model based

on preoperative DCE-MRI characteristics has good predictive efficacy in predicting MVI in HCC at an early stage.
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Table 1 Comparison of general data of the two groups of patients
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Table 2 Comparison of DCE-MRI qualitative indicators between the two

groups of patients
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Figure 2 The nomogram model constructed based on the relevant factors of the training set
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Figure 3 The external validation effect of the prediction model
T A I G R 28 A AL AR ) TWI S 5 0 2 AR
et of S IO e R 2L 2 PN S 1 R A 4 R R o 3 5
PR B W AR X o A RE R O R D . H R
DCE-MRI # )" 1Z H] TPF Ak 8% 4 i g 1 008 204K 28 A
W B Rk T -8 2B 5 R 5 MVT By pFse /b, AL
Zh I —Hr5E,

AW 5T 1k % L2 B DCE-MRI 5E 5 1 E 7 15 2
febr ot HAE R 5 MVI I C R 45 R R, K™ (K, .
VoV, R 1 G A B0 BRI 5 R HCC
B MIV R 2k 7 R G R 2 5 91 2 T ABE 78 1) A1 3 46 iE
g5 Won AR E R TIN HCC 778 MV [ Uk
9 88.00% A FIEN 96. 36 %, X XF T 48 T I K A #if
WK EAREZEZE L., 20k OHCC W4 i g
i hy Y8 A 4 B B AL K St Y S ) ) BT R R R AR R R
S g S A B N = I R SR o [ = O [T
FE R B e B, 3 BN AE 1Y 38 3% P 3 N, DCE-MRI £
A R FHE A LG 2E A e 9 4 2 ) 5 8 % 38 2 B ZE I
(=R7SUR, 37 LSl K= o [ N O T B
P E I A R O 8B 1 S e S BIOEE B 5 X HCC 1

MRS AT IEMT ", K™ MK, BT X
L9232 28 00078 A0 R A I A 40 240 6 T B [l 9 22 0 45
) T, 9 5 v U] 3 7 i 96 4 40 0 i A8 9B 0B TR AR
Ko A ISR i 9T 4 0 PN R A A R 2 A A R A
R @V, EE e B B E L A R
L I L 8 K5 I Ak g 4 4 R 3t A7 A R A AR A0
BT P ARG R A W KR BAT R i
BARBB V, W2 F5 SO 45 1= A0 10 58 BE o gl 2 ik Jgd
20 2 rp BRI A R R S LM (3 R U D M R A 2 B A
B E, T DCE-MRI E &4/ 5 MVI B &1
KRR 5 W K™ (K, V..V, fEfr 5 MVI
SIEASEN T QM B 5 bR A A B ZE £/
I THER K 53 3 BT 03 3 77 2% B ol AR S T AE IR
HH LR R 5 o 3 R b e i Bl 2 2 B O B T Y
[LT R R N 7 s = A R N 1= =B
MRI A4 | 8098 J AR A 5 3 158 B 988 A4k D9 £ 76 B i
ERIL., ZIEFE R WL AR 3R JE R A S A ) T
W HCC 748 MV J5 0 H A7 K4 i 1000 4 155
OAMFTIBIF T MRIAFE G2 5 7R g 11 2 A 1000
ST MV 8l 37 A1 5 R R L 45 A R Scidkd HCC A
FEAE MV, 5t GE % 28 15 F 0 5 K (% 14 78 FAE F8 fig 05
FXTF A MVI ) HCC, & J s B, REEIE S
DGAKIN . 4 2 BF 58 R WL AR5 ki HCC 1778
MVT (KU 35K, B 43k iy HCC #E46h o i,
ZRAFE MVIZH | HCC BB MV £ E 4 I
FR BANMAE R e 3 R, R4 g HCC
{5 BB A0 4 AL, tho ar Ak iy HCC ) 3 FhOE 25 1
AAREE T, B MVI Br= &4 5 N K2 40 ), 8
BEVER, A MR 25 5 i 2ok B AR ) MV iz 5 4 5
AT E N A B A P LU R G R
K.—H A5 MVI W H 5 G508 & Bl A R,
i3 DCE-MVT i 5 5 A2 E 2 8017 3 W A
U G 6% XoF i Jgg 2 2R R AT B RE A B PR A L e B R Y



WAHRESF 2023 F 9 A % 35 %% 94 Med ] West China, September 2023, Vol. 35,No. 9 + 1335 -

FARARIT TR .

ARBFFE I A7 FE — 2 R BR M, B S PR T AR A i A
NG BEEE R A BR . H R 6 T if DCE-MVI fil
HCC A4 MV &8 0l DUA AT B F AR Jr il 5
DL R AR S T ARGIT T RO J5 B & 2 LR 5R
4 it

K™ (Ko« VooV, 8 20 2 A #1000 JHF 1R 49 99 )
A5 5 & HCC 13 MVI ik 7 A £, 5 T R |l
DCE-MRI H#4iE 8 57 (14 KU A5 78 76 L8 i HCC
B MV J5 A B4 Y 15000 2% RE

(&% 30ik]

[1] WANG Y., LUO S, JIN G, et al. Preoperative clinical-ra-
diomics nomogram for microvascular invasion prediction in hep-
atocellular carcinoma using [ Formula: see text]F-FDG PET/
CT[J]. BMC Med Imaging, 2022, 22(1).70.

(2] ERE AW BEEE G N90 00T 80l 8 12 48 19 MRI BF 58
(). B8 457 . 2018, 28(6) 1 971-974.

[3] WANG F, YAN CY, WANG C H, et al. The Roles of Diffu-
sion Kurtosis Imaging and Intravoxel Incoherent Motion Diffu-
sion-Weighted Imaging Parameters in Preoperative Evaluation
of Pathological Grades and Microvascular Invasion in Hepatocel-
lular CarcinomalJ]. Front Oncol, 2022, 12.:884854.

[4] GAO L, XIONG M, CHEN X, et al. Multi-Region Radiomic
Analysis Based on Multi-Sequence MRI Can Preoperatively Pre-
dict Microvascular Invasion in Hepatocellular Carcinoma[ ] ].
Front Oncol, 2022, 12:818681.

(5] WIAFIR, AT 2. T 40 MO T 9 00 2 23 0T 5 o e R 7 S 12 W b iy
AT ] VR BB R 22241, 2021, 44(6) :612-618.

(6] MM BWEM, 45 E %, 4. P DCE-MRI 5 &t iR 15 i
R K67 AT [T, W RAL S % 4% 7, 2017, 36 (11)
1648-1652.

(7] e NRIEAEE R DAEMEEE RS EREER. R E
BT (2019 4R RO L], e PR T I % 2% 7, 2020, 36 (2) : 277~
292.

[8] ZHENG Z, GUAN R, JIANXI W, et al. Microvascular Inva-
sion in Hepatocellular Carcinoma: A Review of Its Definition,
Clinical Significance, and Comprehensive Management[J]. ]
Oncol, 2022, 2022:9567041.

[9] ZHONG X, LONG H, SU L, et al. Radiomics models for pre-
operative prediction of microvascular invasion in hepatocellular
carcinoma: a systematic review and meta-analysis[J]. Abdom
Radiol (NY), 2022, 47(6):2071-2088.

[10] A, B2 aE, A4k, %, 3. OTMR § HUMAS S 4% 1900 T 41 Hi JiF
9 o3 A AR L R A R AR B (L LT 1. SR % 28 &, 2019, 35
(12):1948-1952.

[11] ZHAO W, LIU W, LIU H, et al. Preoperative prediction of
microvascular invasion of hepatocellular carcinoma with TVIM
diffusion-weighted MR imaging and Gd-EOB-DTPA-enhanced
MR imaging[J]. PLoS One, 2018, 13(5):c0197488.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

CHEN B B, LIN Z Z, SHAO Y Y. et al. Early Changes in
DCE-MRI Biomarkers May Predict Survival Outcomes in Pa-
tients with Advanced Hepatocellular Carcinoma after Sorafenib
Failure; Two Prospective Phase II Trials[J]. Cancers (Basel),
2021,13(19):4962.
LIANG H., HU C, LU J, et al. Correlation of radiomic features
on dynamic contrast-enhanced magnetic resonance with mi-
crovessel density in hepatocellular carcinoma based on different
models[J]. | Int Med Res, 2021,49(3):300060521997586.
SAITO K, LEDSAM J, SUGIMOTO K, et al. DCE-MRI for
Early Prediction of Response in Hepatocellular Carcinoma after
TACE and Sorafenib Therapy: A Pilot Study[J]. J Belg Soc
Radiol, 2018,102(1) :40.
MU X, ZHONG Y, ZHANG X,et al. Early Diagnosis Value of
DCE-MRI Hemodynamic Parameters in Hepatocellular Carcino-
malJ]. J Oncol, 2022: 9556589.
ZHOU Y, ZHOU G, ZHANG ], et al. Radiomics signature on
dynamic contrast-enhanced MR images: a potential imaging bio-
marker for prediction of microvascular invasion in mass-forming
intrahepatic cholangiocarcinomal]]. Eur Radiol, 2021, 31(9):
6846-6855.
LI L, WU C, HUANG Y, et al. Radiomics for the Preopera-
tive Evaluation of Microvascular Invasion in Hepatocellular Car-
cinoma: A Meta-Analysis[J]. Front Oncol, 2022, 12:831996.
ik R L /NS L kAR L 4. MR £ 3] 3 48 X He 3 0 E T S K
5 I e B 9 B A M OG AT ], IFIE 2019, 24 (4)  428-431.
WM S84 AR 212 W T I, A IS A BIF S R (). AR
JFA R 2, 2017, 23(7) 1 488-490.
NARAYANA P A, GABR R E. Editorial for "A Multi-Modali-
ty Fusion Deep Learning Model Based on DCE-MRI for Preoper-
ative Prediction of Microvascular Invasion in Intrahepatic
Cholangiocarcinoma"[J]. ] Magn Reson Imaging, 2022, DOI:
10.1002/jmri. 28124.
ST, Rk f, T FE, S R MR SCH 4 A R B 300 R & T
0 T 988 S R A0 I E LT . A AR 4 2 75, 2018,52(5) ¢
327-332.
SRR, BeSe iR, T W, 45, L 28R — 43 38 MRI € & M 1
VA I8 ot A AR AT B9 A 1 [0 ). T A o S ik 2021, 36 (8)
1026-1031.
ERSTAD D J, TANABE K K. Prognostic and Therapeutic Im-
plications of Microvascular Invasion in Hepatocellular Carcino-
malJ]. Ann Surg Oncol, 2019,26(5);1474-1493.
HU F, ZHANG Y, LI M, et al. Preoperative Prediction of Mi-
crovascular Invasion Risk Grades in Hepatocellular Carcinoma
Based on Tumor and Peritumor Dual-Region Radiomics Signa-
tures[J]. Front Oncol, 2022, 12:853336.
JIANG Y Q, CAO SE, CAO S, et al. Preoperative identifica-
tion of microvascular invasion in hepatocellular carcinoma by
XGBoost and deep learning[ J]. J Cancer Res Clin Oncol, 2021,
147(3):821-833.

(Y7 B #8:2022-07-28; f& [E] H 88 :2023-06-30; 4 58 - K E M)



