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Abstract
Purpose: With direct aperture optimization (DAO), the process of leaf sequencingcan
be completely removed from the optimizationprocess for intensity modulated radiation
therapy(IMRT). However, a sequencing algorithmis still needed to efficiently delivera
seriesof DAO apertures or segments. This studyinvestigatestheeffect of optimizingthe
deliveryorderof DAO segmentson thedeliverytime of IMRT treatments.

Materials and Methods: Six clinical IMRT plans for head and neck cancerand six
plansfor treatmentof prostate cancer with concurrentlymph nodeboostwereusedin this
study. Two computer programs were written to find the delivery order for DAO
segmentswhich minimized the time requiredto moveMLC leavesandsecondaryjaws.
Thefirst usedanexhaustivesearch to find theoptimumsequence, while thesecond used
anevolutionaryalgorithm. Thetheoretical improvementin deliverytime wasdetermined
for each planusingjaw andMLC leaf speedsof 1.5cm/sand2.0 cm/s,respectively. The
actualchangein delivery times weremeasuredby delivering theplansto a phantom.

Results: Thecollimator movementtime decreasedby 60±19 seconds(22±6%) and19±5
seconds(10±2%) for head andneck cancerandprostate cancercases,respectively. The
expected time savings increases for slower moving jaws. Time savingsare greater for
plans with more segments and/or larger field sizes. For beamswith nine or fewer
segments,theevolutionaryalgorithm convergedto theglobaloptimum99%of the time.

Conclusions: Properly accounting for secondaryjaw motion in the leaf sequencing
algorithm candecreasethedelivery time requiredfor IMRT.


