
AbstractID:8689Title: Is doseratevariation crucial for single-arcradiation therapy
delivery?

Purpose: Recent arctherapytechniquessuchasarc-modulatedradiation therapy(AMRT) developed at theUniversity of
MarylandandVarian’sRapidArc™ allow variablesegment-weightingsin orderto expand theoptimization domain. As a result,
these plansmayrequirea varyingdoserate (DR) for delivery. To evaluatethenecessityof DR variation in arc therapy delivery,
the variable-DR plansweretranslatedin sucha waythat theycanbedeliveredwith a constantDR.

Method and Materials: Fourcases were selectedfor this study: 1 HN, 1 lung,1 prostateand1 brain. A single-arc AMRT plan
wasgeneratedfor eachcase.Planningof AMRT startedwith optimization of idealintensitymapswith 36 equi-spacedbeamsin
Pinnaclefollowedby segmentation of theintensity mapsinto a deliverableAMRT MLC sequence.During leaf-sequencing,the
segmentweightingsareallowed to vary. In translatingvariable-DR AMRT plansinto constant-DR plans,theangular spacing of
the originalbeamswerechangedfrom equi-spacingto spacing accordingto their weightings.Hence, apertureswith moreMUs
occupy a greaterangularrange. To account for anyfield shifting in theprocess, a field shapecorrection wasapplied ensuring
propertargetcoverage.

Resultsand Conclusion: DVH comparisonsshowthatconstant-DR planswerecomparable to thecorresponding variable-DR
plansin 3 of the4 cases.Significantdegradation occurredin theconstant-DR planof theprostate casedueto thelargeMU
variations in theoriginal variable-DR plan,causing thebeamsto deviatesignificantly from their original positions. Theestimated
delivery times of theconstant-DR plansare3 to 30 timeslongerthanthevariable-DR plansdueto largeMLC shapevariation
within a smallbeaminterval. It is herebyshownthatDR variation iscrucialto AMRT delivery in order to maintain excellent
planquality andefficientdelivery time.


