AbstractID:8777Title: Volumatric modulatedarctherapy:implementation and
evaluatio for prostatecance cases

Purpose: Volumetric modulatedarc therapy(VMAT) (Otto K, Medical Physics 2009
is an emergng treatmet paradign which moduldes MLC apertureanddose rate during
gantryrotation. The pumposeof this studyis to implementand evaluate/MAT relaive to
thestandad IMRT approach.

Method and Materials: A gantryrotationupto 360° is modeledas360evenlydivided
beamsBeamapertuesanddoserate areoptimized with respetto gantryandes unde a
DVH constraintdasel objedive. Differenesbetweenour VMAT implementatbn and
previousVMAT are: usinggradientsearchfor doserateoptimizaion ratherthan random
seart, and samplingmultiple MLC led postions within theallowed leaf speed
constrains ratherthanasingleonein eachiteration A plannng studyincluding5
prostatepatients with a presciption doseof 86.4Gywasperformedto evaluateVMAT
versethe standardb-field IMRT approachVMAT treatmenplansare normalizedsuch
thatcertain critical organ doselimits aremet,and arecomparale to IMRT plans V95,
D95 andmeandoseof PTV are usedto evaluateplans, while monitorunit (MU) and
deliverytime areusedto assessddivery efficiency.

Resuls: ThePTV V95, D95 and mean dosein VM AT plansare97.0t0.8%, 96.4+0.5%,
and101.70.4%, respectively, vs 97.1+0.8%, 97.5:1.0% and103.Gt0. 7% in IMRT plans
VMAT andIMRT plansare indistinguishale measuredy thesedoseindices. The
advantgethatVMAT presentss it redues MU by 49.8+7.4% Secondaryscdter doseto
patientis reducedaccadingly. A typical prostatereatmenis shortenedfrom about5
minutesfor IMRT to 2.6+£0.2minutesfor VMAT. The better delivery efficiencyof
VMAT is accomplishedby having alargertime averagedeamaperture49.1+52cnt vs
19.5+1.5¢cn¥ in IMRT.

Conclusion: VMAT tedhniquecan reducetreamenttime by up to 50%while
maintainingcomparabledosimetricqudity to standardMRT approa&h.



