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Purpose: Volumetric modulatedarc therapy(VMAT) (Otto K, MedicalPhysics, 2008)
is an emerging treatment paradigm which modulates MLC apertureanddose rate during
gantryrotation. Thepurposeof this studyis to implementand evaluateVMA T relative to
thestandard IMRT approach.
Method and Materials: A gantryrotationup to 360° is modeledas360evenlydivided
beams. Beamaperturesanddoserate areoptimized with respect to gantryangles under a
DVH constraintsbased objective. Differencesbetweenour VMAT implementation and
previousVMAT are: usinggradientsearchfor doserateoptimization ratherthan random
search, and samplingmultiple MLC leaf positions within theallowed leaf speed
constraints ratherthana singleonein eachiteration. A planning study including5
prostatepatients with a prescription doseof 86.4Gywasperformedto evaluateVMAT
versethestandard5-field IMRT approach.VMAT treatmentplansare normalizedsuch
thatcertain critical organ doselimits aremet,and arecomparable to IMRT plans. V95,
D95 andmeandoseof PTV are usedto evaluateplans, while monitorunit (MU) and
deliverytime areusedto assessdelivery efficiency.
Results: ThePTV V95, D95 and mean dosein VMAT plansare97.0±0.8%, 96.4±0.5%,
and101.7±0.4%, respectively, vs 97.1±0.8%, 97.5±1.0% and103.0±0.7% in IMRT plans.
VMAT andIMRT plansare indistinguishable measuredby thesedoseindices. The
advantagethatVMAT presentsis it reduces MU by 49.8±7.4%. Secondaryscatter doseto
patientis reducedaccordingly. A typical prostatetreatmentis shortenedfrom about5
minutesfor IMRT to 2.6±0.2minutesfor VMA T. Thebetter delivery efficiencyof
VMAT is accomplishedby having a largertime averagedbeamaperture: 49.1±5.2cm2 vs
19.5±1.5cm2 in IMRT.
Conclusion: VMA T techniquecan reducetreatmenttime by up to 50%while
maintainingcomparabledosimetricquality to standardIMRT approach.


