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Purpose: To evaluatethedosimetricaccuracyandreproducibility of theTomoTherapyPlannedAdaptive systemusingMVCT
datasets. 
 

Method and Materials: Comparisonsweremade between referencedosedistributionscomputedwith theTomoTherapytreatment
planning system(TPS)and verif icationdosedistributionscomputedon theTomoTherapyPlannedAdaptive (PA) system. Both
calculationswereperformedon TomoTherapy megavoltageCT (MVCT) datasetsto eliminatedifferencesassociatedwith variations
in CT-density tables. SimulatedPTVsdrawnon anMVCT of an anthropomorphic radiosurgery headphantom (CIRS,Inc.)wereused
asinput to calculatedoseson theTomoTherapyTPS. After planoptimization,a post-plan MVCT imagewastakenandusedto
calculatedoseon theTomoTherapyPA system. Initially, calculationsweremadeusingthesameMVCT datasetasinput to both
programsto investigatethe agreementbetweenthealgorithms. Next,calculationswere madeusing registeredpre- andpost-plan
MVCT imagesto investigatethe variation with MVCT datasets. Comparisons weremadeusingthetoolsavailableon thePA system
andin-housesoftwareto comparedosesoutside of contoured structures.

Results: For calculations on identical datasets, isodoseandDVH comparisons betweentheTomoTherapyTPS andPA systems
showed insignificantdosedifferences (< 0.2%) to all contouredstructures. Dosediscrepancieswithin the phantombut outsideof
contouredstructures showedslightly largervariations,although well within 0.5%. Similar resultswere foundfor dose calculations
usingdifferentMVCT datasets. In bothcases,thedoses computedin air outsidethephantom showedthelargestdifferences (up to
21%). 
 

Conclusion: Comparisons between TomoTherapy’s TPSandPA system MVCT dose calculations showedclinically acceptable
agreement everywherewithin thephantom. Differencesbetween dosescalculatedin air are dueto differencesin thewaythe
algorithmsmasklow density voxels.
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