AbstractID: 8995 Title: Planning and Delivery of IMAT: practical considerations of dose
rate modulations

Purpose: To investigatelntensty ModulatedArc Theragy plans(IMAT) with variable doserate single arc and constat doserate

multiple arcapproacks to provide a formulafor the predictian of their deliverytimes anda metric to evaluatd MAT treatmem plan

adapahility.

Method and Materials: IMAT planswere generatedor localized prostateand oropharynxcancers For eachsite, we generated
IMAT plans for delivery with variable doseratesingle arc andwith congant doserate multiple arcs. Treatmet delivery times were

modeledmathenaticdly. A maximum leaf motion perunit gantryangle metric is used hereto measuréhe complexityof leaf motions
in treamentddiveries,andwe proposedto use this metric to asses$MAT plan adaptabiliy. IMAT planswere comparecbasedon

dosimetric qualities (target conformality and uniformity indices, dosevolume indicesof critical organs),delivery times, and plan

adapahilities. All IMAT plansweregeneratean Pinnacle8.1v (Phlips Medical Systems)or Varianlinacs

Results: Overall,both IMAT appoacteshavecomparale dosinmetric planqualities althoughgeneating variable doseratesinglearc

IMAT plansrequredincreagd angular samplirg to acconmodatelargerleaf motions,especally whenthereare two or more target
volumes. The delivery time for the singlearcis limited by both the ganty rotaional speedand the maxinum leaf motion between
field sggmentswhereasthe multiple arc approab is generaly limited by the ganty rotational speedalone For the prostateplan,the

ddiverytimesarel.2 minutesand 2 minutesrespectiely. In the oropharynxcase,the singlearcandthe multiple arc deliverieswere

similar atapproximately 2 minutes Theadapgbility indicesreflecied thecompleity of leaf motion in the single arc comparedto the

multiple arcapproach.

Conclusion: IMAT plans with variable and consaint dose rate ddiverieswere evaluaed undermultiple considerationgor potential
clinical utili zatons



