
AbstractID: 8384Title: Quantification of clinical limitationsof protonbeamrangeverification
using offline PET/CT dueto biological washouteffects
Purpose:Theuseof off line positronemissiontomography/computed tomography (PET/CT) scansafterprotonbeam
delivery asquality assurancetool is currently underinvestigation at theMassachusetts General Hospital. A specificaim
is to validatetheplannedproton rangein thepatient. This study investigatesrestrictionson theaccuracyof theoffline
methoddueto washouteffects in perfusedtissue.
Method and Materials: Imaging wasperformedat a commercialPET/CTscannerfor 30min, starting within 20min
after treatment. MeasuredPET/CT imageswerecoregisteredto the planning CT andcomparedwith correspondingPET
distributions,obtained from CT-basedMonteCarlosimulations.
For 5 patients with tumorsin theheadandneckregiontherange wasverifiedat positionswheretheprotonbeam ended
in boneas well as at positionswherethebeamstoppedin well-perfusedtissue.Besidesa rangecomparison at specific
positionsin the fall -off regionof theactivity depth profiles (pointwise),a range analysistakingthe entirefall-off region
into account(shift) wasperformed.
Results:For treatmentbeamsendingin bone it wasfoundthatpointwiserangeverification at the20%(50%) position
in thelastactivity fall-off within 1.2mm(2.5mm)andshift rangeverificationwithin 2.4mmis feasible. In soft tissue
pointwiserangeverification turnedout to benot practicabledue to thewashoutof theactivity signal.The shift method
showedthepotential for rangeverification within 4.3mmin soft tissueand within 2.4mmif only thelast 50%of the
final activity fall off-regionlay in well-perfusedtissue.Howeverin soft tissueit is complex to distinguish reasonsfor
observeddeviations.
Conclusion: Offline PET/CT scanspermit mm-accuraterangeverification only in well-coregisteredbonystructures,
thusat limited positions.In soft tissuebiologicalwashout effects degradethemeasuredactivity distributionand
thereforeprevent mm-accurateoffline PET/CT rangeverification.


