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Prediction of grade of hepatocellular carcinoma by radiomics based on ultrasound
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Abstract: Objective To propose a radiomics model based on gray-scale ultrasound images for solving the problem of predicting
the grade of hepatocellular carcinoma (HCC). Methods Firstly, the tumor areas were segmented by an ultrasound physician, and
then various features of tumor areas, including shape, the first order statistical properties and texture features were extracted by
radiomics. Pearson's correlation coefficient was used to eliminate the redundant features. Finally, univariate analysis was used
for obtaining the optimal feature subset, and LASSO for constructing a model for predicting the grade of HCC. The area under
the receiver operating characteristic curve (AUC) of the model was calculated by leave-one-of-cross validation so as to evaluate
the prediction ability of the model. Results The radiomics model for prediction of the grade of HCC was constructed using gray-
scale ultrasound images of 43 cases of HCC confirmed by operation and pathology. The obtained model was composed of 6 image
features which was highly correlated with grading, and the results showed that the proposed model had preferable predication
performances (AUC=0.76). Conclusion The image features based on gray-scale ultrasound images are highly correlated with the
grade of HCC. The established radiomics model can be used to better predict the grade of HCC.
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Fig.1 Gray-scale ultrasound images of the liver in two patients with hepatocellular carcinoma (HCC)
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Fig.3 Boxplots of 6 highly—correlated features

T
I it @

logarithm_glszm_SAHGLE
P=0.021

a. wavelet. HLL glem_Cluster Prominence; b. wavelet. HLL glrlm Long Run Lo-w Gray Level Emphasis; c.wavelet. HLH_firstorder Minimum;

d. wavelet. HLL n-gtdm_Busyness; e. wavelet. HLL ngtdm_Strength; f. logarithm_glszm_SmallAre-aHigh Gray Level Emphasis

F1 HIENHESIREE

Tab.1 Mean and standard deviation of features

FEAE eSS T 4%
Wavelet. HLL glem CP 2.824+3.721 1.310£0.911
Wavelet. HLL glrlm LRLGLE 1.307+0.984 2.880+3.260

Wavelet. HLL ngtdm_Busyness
Wavelet. HLL ngtdm_Strength
Wavelet. HLL _firstorder Minimum

Logarithm glszm SAHGLE

201.780+231.420

0.013+0.015

-1.250E-14+5.749E-15

975.286+471.391

361.054+332.483

0.004+0.004

-8.710E-15+3.489E-15

665.153+307.448
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Tab.2 P-values and r—coefficients of features

Ik r{H PH

wavelet HLL glem CP -0.306 2 0.045 8
wavelet HLL glrlm LRLGLE 0.3218 0.035 4
wavelet HLL ngtdm Busyness 0.329°5 0.0309
wavelet HLL ngtdm_Strength -0.3179 0.037 8
wavelet. HLL_firstorder Minimum 0.3297 0.030 9
logarithm_glszm SAHGLE -0.352 8 0.020 3
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