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Abstract—The main goal of the present work is to understand 
and design a workflow on the way to integrate radiomics, a 
promising technique that extract clinical images features, in 
computerized Decision Support Systems, with meaningful 
representation of this information to healthcare professionals. 

I. INTRODUCTION 

Head and Neck Cancer (H&NC) is the seventh leading 
cancer by incidence worldwide. Nowadays, the application of 
new techniques are being explored trying to contribute on the 
personalized medicine to reduce incidence rates when feasible. 
Radiomics is a rising method that extracts and analyzes large 
amounts of clinical image features with the aim of giving new 
decision support information [1]. As this novel data is not yet 
widely used by clinicians in their researches due to the novelty 
and the complexity of these data, the present work focus on the 
identification of radiomic features representations to provide 
an intuitive way to explore and analyse these data. 

II. MATERIALS AND METHODS 

To carry out this work, first, a literature search about 
H&NC context, radiomics data and the visualization methods 
used in radiomics was executed, with a resulting number of 26 
articles. Based on the result of this search, radiomics 
representations were identified and the workflow for the 
software analysis were designed. Finally, the experience and 
knowledge of experts and researchers involved inBD2Decide 
[2] project were used to evaluate the proposed tool. 

III. RESULTS 

As result of the literature review, we identify the 
representation methods used to show the outcomes in different 
radiomic studies made during the last years. The most common 
ones are heatmaps and Kaplan-Meier curves; ROC curves are 
also used to assess the success of radiomic classifiers; and 
scatterplots are used to represent the performance of radiomic 
feature selection and classification methods, assessing 
predictive power and stability of the resulting feature space. 

During the definition of the radiomics module, it was 
analyzed the user needs and requirements: radiomic analyses 
should be easily interpretable, results should be exportable, 
and users should be provided with different alternatives to 
represent their results with an understandable visualization. 

The identified goals that the module has to achieve are: 1) 
to compare the performance of a model which incorporates a 
radiomic signature with models without considering these 

data, 2) to select the most relevant radiomic features and the 
most appropriate feature classification, and 3) to represent 
visually the normalized values of radiomic features extracted. 

Furthermore, it was identify the following radiomic 
analysis that have been integrated in the computerized 
Decision Support System workflow: 1) to analyze correlations 
between radiomics and clinical information; 2) to make a 
survival analysis or life expectancy likelihood analysis; 3) to 
assess the performance of groups of radiomic features and 4) 
to analyze the performance and stability of radiomic features. 

In addition, the most suitable representation methods were 
defined and implemented in the computerized DSS, for each 
analysis performed. Heatmaps are used to represent two types 
of analyses: one representing the normalized values, using z-
score, of the radiomic features to assess possible differences 
between these values and different groups of patients; and 
another one used to show the predictive power of radiomic 
features when assessing specific clinical items. The Kaplan-
Meier curves are used to represent the life expectancy 
probability, both using the clinical and radiomic data. The 
predictive power and stability can be represented through 
scatterplots. Finally, the ROC curves can be used to assess the 
predictive power of radiomic data. 

IV. CONCLUSION 

A computerized Decision Support System has been 
defined and implemented providing the users a list of possible 
types of radiomic analyses. Taking into account the type of 
analysis selected by the user, the system provides the 
appropriate representation method, reaching the goals stated 
for the user. The integration of the radiomic features in a 
computerized DSS will support the radiomics exploration and 
contribution to improve the process of cancer management. 

ACKNOWLEDGMENT 

The authors wish to acknowledge the partners of the 
BD2D project [2]. This project has received funding from the 
European Union's Horizon 2020 research and innovation 
program under grant agreement No 689715. 

REFERENCES 

[1] P. Lambin et al., "Radiomics: extracting more information from 
medical images using advanced feature analysis.," Eur. J. Cancer, vol. 
48, no. 4, pp. 441-6, Mar. 2012. 

[2] Home | BD2DECIDE. (n.d.). Retrieved February 13, 2018, from 
http://www.bd2decide.eu/ 

http://www.bd2decide.eu/

