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Abstract : Medical treatment for cancer is performed in the following order : detection of the lesion, differential diagnosis,

and treatment. Radiomics can be considered as an artificial intelligence system that supports the second half of medical

treatment. In radiomic studies, it is important to develop interactive tools for decision support because the treatment is

determined by a counterbalance between doctor’s discretion and patient choice. The purpose of this study is to propose

tools for visual analytics in the estimation of 1p/19q codeletion of brain tumor. We collected 81 MR images from the LGG-

1p19q deletion database in the Cancer Imaging Archive. We calculated 740 radiomic features from the tumor region.

Logistic regression with 6 radiomic features selected by Lasso was employed for estimating the presence or absence of 1p/

19q codeletion. Multidimensional scaling and nomogram were also used for visual analytics. Since we were able to

visualize the reason for determining the output of logistic regression, our proposed methods are considered to be useful as a

tool for the decision support in treatment strategy.
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Table 1 The selected 6 radiomic features by Lasso.

Skewness Histogram
#2 S(5,-5) Correlat Texture T2
#3 Tera1 Regression T2
#4 Tera2 Regression T2
#5 WavEnLH_s-3 Resolution T2
#6 WavEnHL_s-4 Resolution T2
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Skewness of histogram

Correlation
(S(5,-5) is the between-pixels distance)

Autoregression model parameter 6,

Autoregression model parameter 6,

Wavelet energy
(frequency band: LH, scale: 3 (of 4t))

Wavelet energy
(frequency band: HL, scale: 4t (of 4t ))



Normalized value

Skewness S(5,-5) Correlat Tera1

a0

FCodeletion(-)
Codeletion(+)

Tera2 WaveEnLH_s-3 WaveEnLH_s-4

Fig.1 Violin plot of selected 6 radiomic features for distinguishing between 1p/19q codeletion () and codeletion (+).

Skewness Histogram -0.6750
#2 S(5,-5) Correlat Texture -0.6102
#3 Tera1 Regression 0.2816
#4 Tera2 Regression -0.4153
#5 WavEnLH_s-3 Resolution 0.4245
#6 WavEnHL_s-4 Resolution -0.3656

Fig.2 Sunburst chart obtained by the absolute values of coefficients of logistic regression model.
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Fig.3 MDS output with 6 radiomic features, and examples of MR image with codeletion (-) and codeletion (+), respectively.
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Fig.4 Nomogram for calculating the probability of being 1p/19q codeletion (+).
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