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Abstract : For hepatocellular carcinoma, complicated stratifications and treatment methods have being studied. However,
the 5-year survival rate of hepatocellular carcinoma in stage I is 60.4%, which is lower than that for breast cancer or lung
cancer. The purpose of this study is to investigate whether radiomic feature and gene expression are useful for stratifying
the prognosis of hepatocellular carcinoma. From a public database TCGA-LIHC(The Cancer Genome Atlas Liver
Hepatocellular Carcinoma), contrast-enhanced CT images and gene expression levels of 19 cases, including 11 cases were
death 2 years later, were selected for this study. 5 radiomic features and 5 genes were selected by Lasso, and hepatocellular
carcinomas were stratified using principal coordinate analysis and clustering. In addition, we analyzed the relationship
between radiomic feature and gene expression using canonical correlation analysis. Experimental results showed that gene
expression was more useful for stratifying hepatocellular carcinomas than radiomic feature. However, since the canonical
correlation analysis can be applied to search for radiomic features that are complementary to gene data, we believe that the
proposed method is an important technique in considering the division of roles between image and gene examinations in the
future.

Keywords : Radiomic feature, Gene expression, Hepatocellular carcinoma, Principal coordinate analysis, Canonical
correlation analysis
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Table 1 5 year survival rate for cancers [21].

| 1l I v
Breast 99.8% 95.9% 79.9% 37.2%
Colon 95.4% 88.1% 76.5% 18.7%
Lung 81.2% 46.3% 22.3% 5.1%
Liver 60.4% 42.8% 14.5% 3.5%
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(a) Original image

Fig.1

(b) Segmented region

An example of manually segmented tumor region.
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Table 2 Input data structure for canonical correlation analysis.

: Radiomic features : first group Gene expressions : second group
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Table 3 Five radiomic features selected by Lasso.

Radiomic feature Category Description

Texture Correlation

#1 S(0,1)Correlat Co-occurrence matrix (S(0,1) is the between-pixels distance)

.| Texture . .

#2 135dr_RLNonUni Run length matrix Grey level nonuniformity

#3 GrVariance Textu.re Absolute gradient variance
Gradient
Texture .

#4 GrSkewness Gradient Absolute gradient skewness

#5 Teta3 Texture . Parameter 63 in the autoregression model
Auto-regressive model
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Fig.2 The results of principal coordinate analysis. (a) Gene expressions. (b) Radiomic features.
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Fig.3 Heatmap as the results of clustering in the vertical axis and horizontal axis. (a) Gene expressions. (b) Radiomic features.
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Fig.4 Result of canonical correlation analysis.
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