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Abstract: Digital twins in radiation oncology are patient-specific virtual
digital models that integrate clinical, imaging, biological, and treatment data
to simulate and predict therapeutic outcomes. These models are continuously
updated with new information, allowing them to reflect the evolving condi-
tion of a patient during cancer treatment. By using advanced computational
methods such as machine learning and reinforcement learing, digital twins
can forecast tumor and normal tissue responses to various radiation strate-
gies, compare treatment options, and support adaptive radiotherapy. Their
applications include optimizing treatment planning, predicting toxicity and
tumor control, guiding mid-treatment plan adjustments, and improving long-
term outcome predictions. Digital twins also function as clinical decision-
support tools, enabling clinicians to personalize care while reducing risks of
under- or over-treatment. Ultimately, this approach has the potential to trans-
form precision oncology by bridging computational modeling with clinical
workflows, enhancing treatment effectiveness, and reducing disparities
across diverse patient populations.
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