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A positron emission tomography (PET) scanner has been developed within the PETITION collaboration, for
online adaptation and verification purposes in proton therapy. It can be used for biological adaptation of the
treatment plan by imaging hypoxia daily on-the-table. Hypoxic cells within the tumours are radio-resistant
and not accounting for it can result in a suboptimal treatment. A retrospective treatment planning study
was performed in this context to first translate voxel-wise PET intensities into equivalent proton doses and
thereby into an adapted treatment plan. This indicated a median improved tumour control probability of 10%
amongst the cohort of ten patients without any significant increase in proton dose to the healthy organs.
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