AbstractlD: 7406 Title: MV CT mayreduceproton range errorsin treatmenplansfor patientswith metal
implants

Purpose:

Treatmem planning caculationsfor proton therapyrequre accurateknowedge of radiologicalpathlengthpr range to thedistaledge
of thetargetvolume. Traditiondly, therangeis calcubtedusingkilovoltage(kV) computedtomographyCT) images. Metal
implantssuchaship proghe®scancaiwseseverestreak artifactsthatleadto largeuncetaintiesin protonrange  The purpose®f this
studywereto quantify streak-relatedrangeerrors andto detemineif theycould beavoidedby usingartifact-free megavoltagéMV)
CT imagesin treament planning.

Method and Materials:

Proton treatment planswereconstruced for a simple heterogeneoushantomand for a prostatecancerpatientwith a metalhip
prostresisusingcorrectedanduncoreadedkVCT imagesuncarectedMVCT imagesanda combinationof registeed MVCT and
kVCT images(the hybrid approach. By examining thedifferenesin theapparentequred rangesalculatedby thetreatnent
planning sysem, therangeerrors assocatedwith the streakartfactswereestmated.

Results:

In the phantom, theimplantrelatedrangeunceriainty wasegimated at <3 mm for boththe correcteckVCT-basedplanandthe
uncarectedMVCT-basedplan. In the patientplanbased on uncorrectedkVCT images,streakinducedrangeerrors of 5to 12 mm
wereobserved. Manually comeding the streakgeducedtherangeerrorsby abouthalf. The hybrid planningapproactyieldedthe
best overallresultbeausethekVCT imagesprovided gooddelineaton of soft tissuesand the streakfreeMVCT imagesprovided
smallerrangeuncertaintiessuljective artifact corecionswerenot needed.

Conclusion:

Thehybrid kVCT/MVCT plaming approab allowed for gooddelineation of anabmic structuresandresultedin smallerrangeerors
relativeto the kVCT-bagd planningapproach. This wasacconplishedusing existingradiotherapysysemsandtherefoe may provide
apracticd methodto manageangeerrorsin patients with prosheseswhowill receiveprotonthermapy.



