AbstractlD: 8384Title: Quantification of clinical limitations of protonbeamrangeveirification
using offline PET/CT dueto biological washouteffects

Purpose: The useof offline positronemissiontomography/compited tomogapty (PET/CT) scansafterprotonbeam
delivery asquality assuancetool is curently underinvestigation at the Massachustts Geneal Hospital. A specificaim
is to validatethe planred proton rangein the patient. This study investgatesrestrictionson the accuracyof the offline
methoddueto washouteffects in perfusedtissie.

Method and Materials: Imagng wasperformedata commercialPET/CTscannefor 30min, starting within 20min
aftertreatmant. Measured®ET/CT imageswerecoregisteredo the planning CT andcompaedwith corespndingPET
distributions obtained from CT-basedVionte Carlo simulations.

For 5 patierts with tumorsin the headandneckregionthe range wasverified at positionswherethe protonbean ended
in boneas well as at positionswherethe beamstoppedn well-perfusedtissue.Besicesa rarge comparisn at specific
positionsin the fall -off regionof the activity depth profiles (pointwise),arange analsistakingthe entirefall-off region
into account(shift) wasperformed.

Results: Fortreatmentbeamsendingin bore it wasfoundthatpointwiserangeverification atthe 20% (50%) position
in thelastactivity fall-off within 1.2mm (2.5mm)andshft rangeveiificationwithin 2.4mmis feasble. In softtissue
pointwiserangeverification turnedout to be not practicabledue to the washoutof the activity signal. The shift method
showedthe potential for rangeverification within 4.3mmin softtissueand within 2.4mmif only thelast 50% of the
final activity fall off-regionlay in well-perfusedtissie. Howeverin softtissueit is complex to distinguish reasongor
observedieviatons.

Condusion: Offline PET/CT scangemit mm-accuaterangeverification only in well-coregisteredonystructures,
thusatlimited positions. In softtissuebiologicalwashot effects degradehe measiredactivity distributionand
thereforeprevenn mm-accurateoffline PET/CT rarge verification.



