AbstractID: 8975 Title: Arc-Modulated Radiation Therapy (AMRT): A Novel Method for
Rotational Radiation Therapy

Purpose

To devebp a protaype treatmentplanring system for Arc-Modulated Radiation Therapy
(AMRT), which deliversthe optimal radigion distribution with only one beamrotation.

Method and Materials

The AMRT planning startswith inverse plannirg, typically using 36 equally-spaced(fixed)
beans and producirg 36 continucus intensity mays. After inverse planning, an AMRT leaf
sequencingalgorithm convertsthe optimized intensity patternsto a sequence of MLC apertires
along a single arc. Finally, a homarown Monte-Carlo superpasition-basd dose cdculation
engineis usedto quickly ard accuratelyevaluatahe planqudities.

A big challengeto AMRT s leaf seaiencing Our algarithm is basedon a key observatiorthatif
eachoptimized intersity patternis ddiveredthroughits neighboring beamangleswithin a £5°
range,thereis only negligide error on the reailting dose distribution. Thus the sequencing
problembecones how to guaraneetheinterconnectedessof the MLC apertures along the single
arc, while reproducingor closely approximatingthe optimizedintersity patterns We modelthis
problem as conputing shortestpatls in direded acyclic grapts, and solve it efficiently using
various algorithmic techiques.

Results

We apgdied our AMRT apprachto 18 clinical caseswith a wide rangeof treament sites.In
termsof dosecorformity, we obsaved that AMRT plans outperform gantry-fixed IMRT plans
andrival intensitymoduatedarc therapy(IMAT) plans In termsof delivery efficiency, AMRT
plansaremuch moreefficient andcanbe deliveredin lessthan5 minutesfor complexheadand
nek casesThe AMRT plannirg timeis currently about 1-2 hours.

Concluson

We develmed a prototype treatmentplannng sysem for AMRT, which deliversthe optimal
radiation distribution with only one beam rotation. Experimertal studies demonstratd the
potentials of our newapproacho dynamiclMRT which warrans furtherinvestigations.



