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Purpose: To comparecalculatedanddelivereddosedistributionsfrom RapidArc™ (a form of volumetric
modulatedarctherapy,VarianMedicalSystems). RapidArc is a novel approachfor deliveringsingle arc
therapyin lessthan2 minutes,while achievingdosedistributionscomparableto currentIMRT. We report
the first detailed dosimetric validationfor 5 different tumour siteswith RapidArc plans.

Method and Materials: Clinical RapidArc plansweregeneratedwith a pre-clinical versionfor single cases
with glioblastomamultiforme,multiple brain metastases,nasopharynx-, oropharynx- andpancreas
carcinoma. All fi ve plansweredeliveredwith a Varian Linacandmeasuredin a solid water phantomfor 5
coronal planes,2 cmseparated,using double Gafchromic®EBT films. Planswerealsomeasuredusing
ionisationchamberarrays(MatriXX ). Measuredandcalculateddosedistributionswerecomparedusing 2D
gammaevaluation with limits of 2mmand 3.5% (of typical PTV dosein phantom).

Results:All 25 film measurementsshowedhigh agreementwith calculations,with a meangammaof 0.29
andon average 1% (maximum3%) of thefil m surfaceexceeding a gammaof 1.0. Relativelystrong spatial
dosemodulationscouldbemeasured,within 95-107%doserangein thePTV, which werenot completely
predicted by calculations.This couldleadto local dosechanges>3% whenchanging a planeby 2mm.
MatriXX measurementscorrespondedbetterwith dosecalculations thanfilm measurements, which maybe
dueto thelimi tedresolutionof 7.6mmof MatriXX.

Conclusion:RapidArc accurately delivers theplanneddosedistributions.Film measurementsmay be
preferredfor dosimetric verification asmore dosemodulation is detectablethanwith ionisationarray
measurements. A “2.5D” gammaevaluation taking into account multiple adjacentdose planeswould show
better agreement for fi lm dosimetry.Our resultsindicatethatRapidArc canbeintroducedinto clinical
practice.
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