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Purpose: The recent development of new linac control systems that are capableof
delivering Volumetric Modulated Arc Therapy (VMAT) has attracted significant
attention. Thereremains, however,a lack of robustinverse planning toolsfor VMAT . In
this study, we will presenta generalized inverse planningtool that can provide highly
conformal VMAT solutionsusing either single-arc or multiple-arc deliveries for both
Varianand ElektaMLCs.

Materials and Methods: To generate VMAT plans, we first created optimized multi-
field IMRT plans with equal-spaced beam angles in Pinnacle3 using direct machine
parameteroptimization (DMPO). A “deliverable”fluencemap was reconstructedusing
the resulting apertures for each beam. Next, we applied our home-grown arc sequencer
to translate these fluence maps into VMAT plans. Based on the user-defined
requirements, the sequencer can provideeither single-arc or multiple-arc plans that meet
the predefined VMAT leaf-motion constraints. The obtainedVMAT plans were then
loaded into Pinnacle3 for a final dosecalculation. In this study,10 caseswere testedin
this study covering a variety of treatment sites including head-&-neck(5), prostate(3),
lung(1)andbrain(1).

Results: A total of 24 VMA T plans were created using these 10 cases. Results
demonstratedthat highly conformal VMAT dose distributionscan be achievedwith an
averagesequencingtime of under8 minutes. On average, theVMAT plansrequired513
MUs to deliverbetween 1 to 3 arcs. Theaveragestandarddeviationin thetargetdosewas
5.79cGy/fraction;while the averagetarget volumecovered by 95% prescribeddosewas
98.1%. Our resultsshow that comparable VMAT planscan be achieved usingeither the
Elekta80-leaf MLC or theVarian 120-leaf Millennium MLC.

Conclusions: Our generalized arc-sequencing algorithm serves as a robust inverse
planning solutionfor VMAT. Highly conformalsingle-arc or multiple-arc VMAT plans
canbecreatedfor Elekta and VarianMLCs.


