AbstractlD:9276Title: A TechniqueFor Creding VMAT PlansUsingDirect Machine
PaameterOptimization

Purpose: The objective of this study wasto developatechniqe for single rotation volumemodulatedarc therapy(VMAT ) treatment
plansusing thecurrert clinical vergon of the Pinracle TreatmentPlannng sysem The goalwasto createtreatmenfplansusng only
tools currently avalable in Pinnacle.

Methods and Materials: Treatmeh planningfor VM AT was performedusingthe Direct MachineParameteOptimization(DMPO)
algorithm. With DMPQ, inverse plannirg is performedby optimizing MLC leaf positions and segmentweights. The treatment
ddivery was modeledand optimized as 51 equallyspacedixed beams This beamgeometrywas selectedto gererate comparable
plansto helical tomotheapy. Upon completion of optimization, the MLC ddivery files were expated and convertedinto a single
arc. Fixed-gantry IMRT plans were also creaed for comparisonby analyzing dosestatistics,volume histograms,and differences.
Calculaed dosesandML C controler files wereextractedfrom Pinnacleandimportedinto MATLAB for andysis. Gammaanalyses
werepeaformedbetweerthe fixed-gartry andVMAT plans. In addiion, the modulaton factorwascalculatedor the VM AT plans.

Results A total of 11 treatmen plans werecreatedor VM AT andfixed-gantryIMRT. In all cases,the DMPO algorithmwas ableto
optimize a planresuting in onebean apertureFor prostateandH&N casesthe modulationfactors rangel from 1.251.87and1.86-
426. The VMAT delivery had lessspaing of the pardids thanthe fixed-gantryIMRT. For one paient, the volume of the parotids
receving over20 Gy was20%for the fixed-gantryand25-30%for VM AT. In addition, the doseuniformity throughboththe prostate
andH&N PTVswereless with VMAT.

Conclusions Two conclsons canbedrawnfrom thestudy:1.) It is possble to createVMAT plansusingDMPO in Pinnacle;and2.)
TheVMAT planshave dosedistributionssimilar to fixed-gartry IMRT.



