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Purpose: Linear acceleratorvendors haverecentlyintroduceddelivery control systems
with the abilit y to deliver Volumetric Modulated Arc Therapy(VMAT) . Thesesystems
can deliver VMAT using either a single-arc or a multi-arc approach. The goal of this
study is to comparesingle-arc and multi-arc delivery techniques in termsof both plan
qualityanddeliveryefficiency.

Materials and Methods: Two prostate cases and three head-and-neck caseswere
included in this study. For each case, single-arc and three-arc VMAT plans were
generatedusing our home-grown arc sequencing algorithm that converts optimized
fluencemapsinto deliverablearcs. EachVMAT plan was evaluatedusing Pinnacle’s
superposition dosecalculation, and DVH comparisonsweremadebetweenthe two sets
of VMAT plans. VMAT deliveries using Elekta’s PreciseBeam Infinity  controlsystem
wereperformedfor each patient to comparethedelivery efficiency.

Results: For thetwo prostatecases, thesingle-arc andthree-arcVMAT plansresulted in
similar targetdosecoverageand organ at risk (OAR) sparing. For the threehead-and-
neckcases,thethree-arc plansprovidedimprovedtarget dosecoverage ascomparedwith
the single-arc planswith the averagestandard deviation in the targetdose reducedfrom
7.06 to 5.82 cGy. The target volume covered by 95% of the prescribed dose also
increased from 97.5% to 98.5% for the three-arc VMAT plans.For single-arc VMAT
delivery,theaverage delivery time was approximately3.2 minutesfor prostatecasesand
5 minutes for head-&-neck cases. While for three-arc VMAT delivery, thesevalues
increasedto 4.5and5.6minutes.

Conclusions:For simplecases such as prostate,singlearc delivery providescomparable
planquality andimproveddelivery efficiency. However, for morecomplex cases,multi-
arc VMAT plansarepreferabledueto the ability to achieveimproved dose conformity
while maintainingacceptable treatmenttimes.
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