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Purpose:
Recently, therehasbeena renewedinterestin thedeliveryof arc-basedIMRT usingconventional
linear accelerators. ElektaandVarian havedevelopedlinearacceleratorcontrol systemsthatare
capable of deliveringrotational IMRT by combining gantry rotation,dynamicMLC leaf motion,
anda variabledose rate. Elekta’s new PreciseBeamInfinity™ control systemhasbeeninstalled
in our clinic andacceptancetesting andplanverificationshavebeenperformed. In this study,we
will report on our initial experienceswith volumetricmodulatedarctherapy (VMAT) delivered
using anElektaPrecise linearaccelerator.

Method and Mater ials:
VMAT is a radiotherapy delivery technique that combinesthe dosimetric advantagesof rotational
deliverywith thedosepainting capabilities of IMRT. We havedevelopedanarcsequencing
algorithmthattranslatesoptimizedfluencemapsinto deliverable VMAT treatment plans. In this
investigation, onehead-and-neckandfive prostateplans havebeendeliveredin aneffort to
quantify theefficiency andaccuracyof theVMAT delivery system.

Results:
A complexhead-and-neckplan involving two targets and a simultaneous boost wasdeliveredin 5
minutes29 seconds.For this three-arc head-and-neckplan, thepoint doseagreedwithin 1.9%.
Additionalmeasurementsfor 5 prostatecasesdemonstratedanaveragedelivery time of 3 minutes
28 secondswith all ion chamber measurements agreeingwithin 3%. Film measurements
demonstratedcloseagreement betweenthepredictedandmeasuredisodosecurves.
Measurements havealsobeenperformedto quantify efficiencyof single-arc versusmulti-arc
VMAT deliveries.

Conclusion:
Elekta’s Precise BeamInfinity controlsystemcansafelyandefficiently deliveryhighly complex
VMAT treatmentplans. In our initial investigation, all plans deliveredin lessthan5.5minutes.
Numerousadditional planverificationswil l be performedaswe move towardsananticipated
clinical implementationof VMAT in May 2008.
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