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[ Abstract] In order to solve the pathological grading of hepatocellular carcinomas (HCC) which depends on
biopsy or surgical pathology invasively, a quantitative analysis method based on radiomics signature was proposed for
pathological grading of HCC in non-contrast magnetic resonance imaging (MRI) images. The MRI images were integrated
to predict clinical outcomes using 328 radiomics features, quantifying tumour image intensity, shape and text, which are
extracted from lesion by manual segmentation. Least absolute shrinkage and selection operator (LASSO) were used to
select the most-predictive radiomics features for the pathological grading. A radiomics signature, a clinical model, and a
combined model were built. The association between the radiomics signature and HCC grading was explored. This
quantitative analysis method was validated in 170 consecutive patients (training dataset: n = 125; validation dataset, n =
45), and cross-validation with receiver operating characteristic (ROC) analysis was performed and the area under the ROC
curve (AUC) was employed as the prediction metric. Through the proposed method, AUC was 0.909 in training dataset
and 0.800 in validation dataset, respectively. Overall, the prediction performances by radiomics features showed
statistically significant correlations with pathological grading. The results showed that radiomics signature was developed
to be a significant predictor for HCC pathological grading, which may serve as a noninvasive complementary tool for

clinical doctors in determining the prognosis and therapeutic strategy for HCC.
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Fig.2 MRI images of patients with hepatocellular carcinoma
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Fig.3 Feature selection using the LASSO logistic model
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Fig.4 The ROC curves of pathological grading results on the three experiments
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Tab.4 The Rad-score for the training dataset and validation dataset on combined model

ETipun B #E Median (IQR) 1%L Median (IQR) P{E
Il ghde - 1.863 (- 3.447, 0.002) 1.926 (0.697, 3.246) <0.000 1
WA -2.702 (- 5.128, 0.439) 1.684 (- 0.655, 2.890) 0.000 5
Bk - 1.835 (- 3.581, - 0.251) 1.808 (0.267, 3.246) <0.000 1
Lotk - 3.438 (- 4.015, 0.267) 1.414 (- 0.285, 2.595) <0.000 1
AR NT 57 % - 1.490 (- 3.447, - 0.497) 1.536 (0.154, 2.737) <0.000 1
IR T 57 % - 2.690 (- 5.128, 0.001) 1.876 (0.287, 2.890) <0.000 1
x5 IGREENG SRR T
Tab.5 Preoperative prediction models
- i PRASE Y AR (BET TIWI Al T2WI FHFES)
EX 0dds Ratios (95%CI) PlH  RH Odds Ratios (95%CI) PlH
HH -2.16311  0.115(0.003, 3.789) 0.238  -0.450 67 0.637 (0.005, 61.424) 0.848
PE5 -0.39156  0.676 (0.167, 2.594) 0.571 0.022 20 1.022(0.231, 4.427) 0.976
AR 0.00570  1.006 (0.963, 1.050) 0.794 0.008 44 1.008 (0.953, 1.067) 0.766
PN 0.00790  1.008 (0.997, 1.020) 0.176 - 0.004 95 0.995 (0.981, 1.008) 0.477
i 1.18482  3.270(0.700, 17.553) 0.144  -0.80353 0.447 (0.068, 2.632) 0.381
R 1.66628 5292 (1.961, 15.763) 0.001° 152326 4.587 (1.376, 16.903) 0.016"
(ol 0.02534  1.026 (0.374, 2.835) 0.961  -1.08065 0.339 (0.083, 1.254) 0.114
AL AN 52 3% 1.84221  6.310(1.589, 31.067) 0.013" -0.11253 0.893 (0.186, 4.322) 0.886
I IR 099362 2.701(0.651, 13.602) 0.193 1.616 97 5.037 (0.802, 40.590) 0.101
LY gRTiTe -0.49200 0.611(0.055, 6.779) 0.683 1.480 47 4.395(0.147, 184.825) 0.411
JFREfL -1.32542  0.265(0.037, 1.739) 0.169 -1.55128 0.212 (0.015, 2.587) 0.227
Ik 0.92006  2.509 (0.972, 6.761) 0.061 1.177 46 3.246 (1.083, 10.328) 0.038"
AU % 3.630 04 37.715(10.243, 195.415) 0.000

"FRP < 0.05
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