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Patients who undergo radiotherapy are at risk of experiencing tumor recurrence or complications to normal 

tissues after treatment. Due to the inherent complexity and heterogeneity of radiobiological processes, 

traditional TCP/NTCP methods have fallen short of providing sufficient predictive power when applied 

prospectively to personalize treatment regimens, this has been especially true in cases of non-conventional 

fractionations regimens. Therefore, we are investigating multi-scale systems-based approaches that are able to 

integrate physical and biological information to adapt intra-radiotherapy changes and optimize post-

radiotherapy treatment outcomes using a top-bottom and bottom-top approaches. The development of such 

“radio-biophysiomics” systems is based on extracting high-level anatomical and physiological image features, 

identification of robust low-level molecular biomarkers and sophisticated computer modeling methods to 

quantify patient’s treatment benefit-risk ratio. If successful, this would allow patients and physicians to 

undertake informed clinical decision making to select treatment regimens or modalities that are appropriate to 

the patient’s biophysical profile and anticipated response. Examples of the application of this methodology from 

our work will be discussed highlighting current challenges and future potentials. 
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