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Impact Paragraph

The successful application of artificial intelligence (AI) methods across different 
disciplines has given a boost for the research into the application of AI in medical image 
analysis. The vision is that AI applications could provide fast, reliable and cost-effective 
tools that would aid clinicians to make personalized decisions in a significantly shorter 
time. Several methodologies of AI have been developed and investigated as clinical 
decision support systems. The focus in this thesis was on two AI methods: handcrafted 
radiomics and deep learning. For handcrafted radiomics, the aims were to understand 
the impact of variations in imaging parameters on the reproducibility of handcrafted 
radiomic features (HRFs), and to devise a methodology to assess the reproducibility 
of HRFs across different imaging parameters. Several experiments were performed to 
understand these effects, and to develop a novel method for assessing the reproducibility 
of HRFs. For deep learning, a number of potential applications were investigated, with 
a special attention to the explainability of developed algorithms and their comparability 
to current gold standards.

Scientific impacts

1. The experiments in this thesis, and the analyses codes used, are published in well-
cited open access scientific journals (e.g Nature communications, Nature Scientific 
Reports, Cancers), which will ease the transmissibility in the academic societies.  

2. Chapter 2 is an introduction to the current applications of radiomics in medical 
image analysis, the challenges the field face, with a proposal of a new framework 
that guides the development of robust radiomics signature. 

3. Chapters 3 and 4 showed the difficulty of interpreting radiomics analyses results 
in studies analyzing scans acquired with different imaging parameters, and 
highlighted the need for reproducibility analyses in radiomics studies. 

4. Chapter 5 reported extensively on the different harmonization methods currently 
used in radiomics analyses. It also highlighted the need for radiomics specific 
harmonization methods. 

5. Chapters 6, 7 and 11 are phantom experiments that added to the understanding 
of how differences in imaging parameters affect the reproducibility of HRFs, and 
how harmonization methods like image resampling and ComBat harmonization 
perform in different scenarios. 
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6. Chapters 8, 9 and 10 are patient scans experiments that highlighted the effects 
of differences in a number of parameters (test-retest, inter-observer, and different 
imaging phases) on the reproducibility of HRFs. 

7. Chapter 11 presented a novel quantitative score that could be used in future 
radiomics studies to assess the reproducibility of HRFs across the scans available 
for analysis. 

8. Chapters 12 and 13 showcase the potential application of DL algorithms for 
different clinical endpoints, with one of the softwares being CE marked. 

Social impacts

1. The standardization of handcrafted radiomic features will ease the generalization 
of developed radiomic signatures across different institutions. 

2. Developing generalizable and robust radiomic signatures will ease the integration 
of these signatures in clinical decision support systems. 

3. Radiomics has the potential to improve patient care by guiding personalized 
management rather than the fit-for-all approach, which is also done in less 
invasive manners. 

4. Radiomics can provide a cost-effective means that would reduce health 
expenditure and improve public resources management.
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