AbstractlD:9522Title: A generdized inverse planningtool for arcbased IMRT delivery

Purpose: The recentdevelopment of new linac control systens that are capableof
deliverig Volumetric Modulaed Arc Therapy (VMAT) has attracted significant
attenton. Thereremans, however,alack of robustinverse planning toolsfor VMAT . In
this study, we will presenta genealized inverse planningtool that can provide highly
conformal VMAT solutionsusing either single-arc or multiple-arc deliveries for both
Varianard ElektaMLCs.

Materials and Methods: To generate VMAT plars, we first createl optimized multi-
field IMRT plans with equatspacel beam angles in Pinnaclé using direct machine
parameteroptimization (DMPO). A “deliverable”fluence map was reconstructedising
the resuling aperturs for each bean. Next, we applied our homegrown arc sequencer
to translde these fluence maps into VMAT plans. Based on the userdefined
requirements, the sequacer can provideeither singlearc or multiple-arc plans that meet
the preddined VMAT led-motion constraints The obtainedVMAT plans were then
loaded into Pinnaclé for a final dosecalculdion. In this study, 10 caseswere testedin
this study coveringa variety of treatmet sitesincluding heal-&-neck(5, prostag(3),
lung(1)andbrain(l).

Resuls: A total of 24 VMAT plans were created usng these 10 cases. Results
demongratedthat highly conformd VMAT dose distributionscan be achievedwith an
averagesequencingime of under8 minutes. On averagethe VMAT plansrequired513
MUsto deliverbetween 1 to 3 arcs Theaveragestandardieviationin thetargetdosewas
5.79 cGyl/fraction;while the averagetarge volumecovaed by 95% presribeddosewas
98.1%. Our resultsshow tha compaable VMAT planscan be achieved usingeithe the
Elekta80-leaf MLC or the Varian 120-leaf Millennium MLC.

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



