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Purpose: Theobjective of this study wasto developa technique for single rotation volumemodulatedarc therapy(VMAT ) treatment
plansusing thecurrent clinical version of thePinnacleTreatmentPlanning system. Thegoalwasto createtreatmentplansusing only
tools currentlyavailable in Pinnacle.

Methods and Materials: Treatment planningfor VMAT wasperformedusingtheDirect MachineParameterOptimization(DMPO)
algorithm. With DMPO, inverseplanning is performedby optimizing MLC leaf positions and segmentweights. The treatment
delivery wasmodeledand optimized as 51 equallyspacedfixed beams. This beamgeometrywasselectedto generate comparable
plansto helical tomotherapy. Upon completion of optimization, the MLC delivery files wereexported andconvertedinto a single
arc. Fixed-gantry IMRT plans were also created for comparisonby analyzing dosestatistics,volume histograms,and differences.
Calculated dosesandMLC controller files wereextractedfrom Pinnacleandimportedinto MATLAB for analysis. Gammaanalyses
wereperformedbetweenthe fixed-gantry andVMAT plans. In addition, themodulation factorwascalculatedfor theVMAT plans.

Results: A total of 11 treatment plans werecreatedfor VMAT andfixed-gantryIMRT. In all cases,theDMPO algorithmwas ableto
optimize a planresulting in onebeam aperture.For prostateandH&N cases,themodulationfactors ranged from 1.25-1.87and1.86-
4.26. The VMAT delivery had lesssparing of the parotids thanthe fixed-gantryIMRT. For onepatient, the volumeof the parotids
receiving over20 Gy was20%for the fixed-gantryand25-30%for VMAT. In addition, thedoseuniformity throughboththeprostate
andH&N PTVswereless with VMAT.

Conclusions: Two conclusions canbedrawnfrom thestudy:1.) It is possible to createVMAT plansusingDMPO in Pinnacle;and2.)
TheVMAT planshave dosedistributionssimilar to fixed-gantry IMRT.


