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Purpose: To investigateIntensity ModulatedArc Therapy plans(IMAT) with variable doseratesinglearc and constant doserate
multiple arcapproaches; to provide a formula for the prediction of their deliverytimes, anda metric to evaluateIMAT treatment plan
adaptabil ity.
Method and Materi als: IMAT planswere generatedfor localized prostateand oropharynxcancers. For eachsite, we generated
IMAT plans for deliverywith variabledoseratesingle arc andwith constant doserate multiple arcs. Treatment delivery times were
modeledmathematically. A maximum leaf motion perunit gantryangle metric is usedhereto measurethecomplexityof leaf motions
in treatmentdeliveries,andwe proposedto use this metric to assessIMAT plan adaptability. IMAT planswerecomparedbasedon
dosimetric qualities (target conformality and uniformity indices,dose-volume indicesof critical organs),delivery times, and plan
adaptabil ities. All IMAT plansweregeneratedon Pinnacle8.1v(Philips Medical Systems)for Varian linacs.
Results:Overall,both IMAT approacheshavecomparable dosimetric planqualities, althoughgeneratingvariable doseratesinglearc
IMAT plansrequired increased angular sampling to accommodatelarger leaf motions,especially whenthereare two or more target
volumes. The delivery time for the singlearc is limited by both the gantry rotational speedandthe maximum leaf motion between
field segments,whereas,themultiple arc approach is generally limited by thegantry rotationalspeedalone. For theprostateplan,the
delivery timesare1.2 minutesand 2 minutesrespectively. In theoropharynxcase,thesinglearcandthemultiple arcdeliverieswere
similar at approximately 2 minutes. Theadaptability indicesreflectedthecomplexity of leaf motion in thesingle arc comparedto the
multiple arcapproach.
Conclusion: IMAT plans with variable andconstant dose ratedeliverieswere evaluated undermultiple considerationsfor potential
clinical utili zations.


