
AbstractID: 8678Title: Comparisonof Intensity-ModulatedRadiation Therapy,
Intensity-ModulatedArc TherapyandArc-Modulated Radiation Therapy

Purpose:Arc-modulated radiation therapy(AMRT) is a newtechniquethatdeliverscomparabledose distributionsto IMRT in a
single gantry rotationandtherebyreducesthedelivery times to approximately2 to 5 minutes.To evaluate theclinical feasibility
of AMRT, plan quality anddeliverytimesarecomparedto conventional IMRT andmulti-arcintensity-modulated arc therapy
(IMAT).

Method and Materials: 12 IMRT cases including3 HN, 3 brain,3 lungand3 prostate wereselectedfor this study.For each
case,static IMRT plansutilizing7 to 9 fields wereproducedin thePinnacleTPS. IMAT planswith 5 to 11 arcs weregenerated
for eachcaseusinga two-stepplanningapproach:idealintensity mapsfor 36 static beamswere optimized in Pinnacle usingthe
sameoptimization objectives asin thecorresponding IMRT optimization.Theidealintensitymapsweresegmented into a
deliverableIMAT sequenceusingthek-link IMAT leafsequencer.For AMRT, thesameidealintensity mapswereused to
translate into a deliverablesingle-arcsequenceusing a graphalgorithm. Theresultant AMRT sequenceswere designedto have
an equivalent numberof segmentsasin thecorrespondingIMAT plans.

Results: Multi -arcIMAT plans outperformedAMRT andIMRT for all casesin termsof targetcoverage,targetdoseuniformity
and sparing of OARs.AMRT attainedbetteror comparabledosedistributionsascomparedwith IMRT in all caseseven for the
challengingHN cases. Thedelivery timesfor AMRT wereapproximately 20%lessthanIMRT and50% lessthanIMAT while
thenumberof MU is 3 times more thanIMRT and1.3timesmorethanIMAT in general.

Conclusion: AMRT is a promisingtechniquethatmaybecomea viable alternativeto IMRT. Themain benefit is thereduced
treatmenttimes.A refinedplanning algorithm mayfurtherimproveAMRT planqualit y.


