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CT radiomic features of primary hepatocellular carcinoma
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Abstract: Objective To apply radiomics for the quantitative analysis of the "fast-in, fast-out" of primary hepatocellular
carcinoma (HCC) in enhanced CT scan. Methods Gross tumor volume (GTV) and partial normal liver tissues were selected
as regions of interest (ROI) in different contrast-enhanced CT phases, such as plain scan phase, arterial phase and portal
venous phase. After the features of target areas were extracted, the differences in radiomic features of GTV and normal liver
tissue between different CT contrast-enhanced phases were quantified. Results A total of 55 radiomic features were
extracted from each ROI. The number of the radiomic features with statistical significance in comparison of the normal liver
tissue and GTV of plain scan phase versus arterial phase, plain scan phase versus portal venous phase, and arterial phase
versus portal venous phase was 7, 8, 22, and 35, 41, 33, respectively. There were 49, 46, 38 features changed significantly
between GTV and normal liver tissue in the plain scan phase, arterial phase and portal venous phase, respectively. And 6
radiomic features of GTV are related to the "fast-in, fast-out" phenomenon. Conclusion The radiomics which can be used to
quantitative analyze the features of HCC and normal liver in contrast-enhanced CT phases provides an efficient method for
tracking the HCC heterogeneity and the dynamic changes of the tumor.
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Tab.1 Differences in radiomic features of normal liver tissue in

different phases
Item IH GLCM GLRLM  NGTDM
Plain scan phase vs
. 1 2 2 2
arterial phase
Plain scan phase vs
2 3 2 1

portal venous phase

Arterial phase vs
4 13 3 2
portal venous phase

IH: Intensity histogram; GLCM: Gray level co-occurrence matrix;
GLRLM: Gray level run length matrix; NGTDM: Neighbor gray-tone

difference matrix
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Tab.2 Differences in radiomic features of GTV in different phases

Item IH GLCM GLRLM  NGTDM

Plain scan phase vs

) 10 13 9 3
arterial phase
Plain scan phase vs
13 16 8 4
portal venous phase
Arterial phase vs
11 16 3 3

portal venous phase

W EFEA M 25 A 6 1 (Energy. GlobalMax
InformationMeasureCorr2 . Inverse Variance . GrayLevel-
Nonuniformity . LongRunEmpbhasis) , 3l fk # & 2 1>
(Correlation . Busyness) , [ ][k #3475 2 1> (LowGrayLevel-
RunEmpha , RunLengthNonuniformity ) .
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Tab.3 Comparison of radiomic features between normal liver tissues

and GTV in the same phase
Item IH GLCM GLRLM  NGTDM
Plain scan phase 16 20 9 4
Arterial phase 15 19 7 5
Portal venous phase 13 15 7 3
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