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Detection of inter-fraction morphological changes in
particle therapy exploiting charged secondary

fragments
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The application of safety margins in treatment planning to account for possible morphological variations pre-
vent from profit from the particle therapy intrinsic precision. Thus, the development of an in vivo verification
system for particle therapy treatments is considered a crucial step forward in improving the clinical outcome,
allowing to experimentally check the planned and delivered dose consistency and to re-schedule the treatment
when needed. The Dose Profiler is a device designed and built to operate as an in vivo verification system
of the carbon ion treatments, exploiting the secondary charged fragments escaping from the patient body.
The capability of spotting morphological variations of the Dose Profiler has been investigated for pathologies
of the neck-head district in the context of a clinical trial (ClinicalTrials.gov Identifier: NCT03662373) carried
on at CNAO (Centro Nazionale di Adroterapia Oncologica, Pavia, Italy) from the INSIDE collaboration. The
measured fragment 3D emission map has been compared computing the gamma-index after each monitored
fraction to spot possible modifications. The results obtained analysing the full patient sample are presented
in details the potential in detecting the insurgence of morphological changes in clinical condition detecting
charged fragments is discussed.
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