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[bookmark: _Toc196418109]ABSTRACT 

The breast radiotherapy pathway starts with a CT planning scan, used for segmentation, followed by dosimetric planning. Artificial intelligence presents opportunities for time-saving auto-segmentation and radiomics modelling, improving cancer prognosis noninvasively and without additional costs or radiation. 
Research hypothesis:
Auto-segmentation improves target volume definition in radiotherapy, and radiomics analysis of target volumes predicts breast cancer outcomes.
The research quantifies observer variability in manual contouring and clinical evaluation, evaluates auto-segmentation accuracy, assesses the feasibility of planning with uncorrected auto-segmentations, and develops radiomics predictive models from target volumes.
Results:
Observer variability in manual contouring showed statistically significant differences (P = < .01) and large variations in clinical evaluation of auto-segmentations. High quality atlas-based auto-segmentations can be obtained from as few as 10 template atlases, and accuracy is independent of atlas selection strategies. The performance between atlas-based and deep learning auto-segmentation models differs. Deep learning Model A performed better than B when using the surface dice similarity coefficient, the number of edited slices per structure location, and clinically significant corrections. Model B performed better during clinical evaluation; 60% compared to 20% of cases were considered “good with some editing”. Atlas-based compared to deep learning auto-segmentation, showed lower clinically significant variations in 7 out of 10 structures. Planning on uncorrected auto-segmentations achieved the breast and nodal dose objectives in 66% and 63% of cases, respectively, confirming the need for clinical evaluation. Radiomic prognostic models, developed from uncorrected auto-segmentations, predicted overall survival, metastatic disease and local relapse with accuracy rates of 0.96, 0.91 and 0.85, respectively.
Conclusion:
Auto-segmentation has the potential to standardise target volume definition and can be used to develop radiomic prognostic models to support future decision making and personalised treatment in breast cancer. Despite observer variations in manual contouring and accuracy variations between auto-segmentation models, clinical evaluation before planning remains essential.
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