AbstractiD: 7414Title: Quantitative assesmenbf theaccuracyof protonbeamrangeverification
with PET/CT

Purpose: At presentthe most promising methodfor an in vivo and noninvasive montoring of
radiation treatmentswith proton beans is positron emission tomography (PET). This study
investgatesthe sersitivity and accuracy of the PET/CT treatment verificaion methodin the
presenceof highly inhonogereoustissueregonsaswell asin the presenceof metallicimplarts.
Method and Materials: A circular SOBP proton field has beendeliveredto a sophisticded in
houe despgned phantom consisting of poly-mehyl methacylate (PMMA), lung and bone
equivalentslabs.The bone maerial containedauthenticdental gold implantsas well astin lead
alloy implantsin different shapesPET datawereaauiredin listmodestating within 15 min after
irradation at a comnerdal PET/CI scaana. The measuredPET distributionswere comparé to
full-blown simulationsof the PET signalbasedon Geat4 andFLUKA Monte Carlo (MC) codes.
Reallts: Activation profiles were analyzel behind air-lung, air-bone and lung-bone interfaces
parllel to the beamas well as downstreaminterfeces angledat 6°. In general,a good agreemant
between measuredand simulated PET distributionswas found. MeasuredPET imagesreflected
evensmall characteastic changes in the dosedistribution. This showed the potential of PET/CT
treatmentverification in the presencef highly inhomogneoudissue regions CT artifactsdueto
metalimplantscantrick all dosecalculationalgorithmsandleadto the predidion of a proton range
overshootbehind metd implants whereasin redity a range undershoot occurs. The PET/CT
treatmenterification methodcan deted suchdosecalculationerrors.

Conclusion: This prdiminary study indicatesthe feasibility of PET/CT treatmentverification to
detectthe full charateristic of the delivereddosedistribution even in the presenceof complex
tissuenhomogeneitiegandmetalimplants.



