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Purpose: Rotational IMRT (rIMRT) is often approximated by a series of equi-spacedstatic beams. The purposeof this work is to
investigatetheoptimalnumbers of beamsandsegments for the implementationof rIMRT via a single arc.

Methods and Materi als: TherIMRT plansweregeneratedwith static beams,equi-spaced by 10°, 5°, or 2.5° (corresponding to 36, 72, or
144 beams),each with the samenumberof segments of 1, 2, 3, or 4. An inverseplanningsystem(ProwessInc.) was usedto generate
rIMRT plansutili zing direct aperture optimization.The rIMRT plansgeneratedfor representativeprostate andheadandneckcases were
compared with thosegeneratedby using Tomotherapysystemwith thesameCT dataandobjectives.

Results: Althoughthe rIMRT andTomotherapyplans aregenerally comparable, the rIMRT plansprovideslightly betterdoseuniformity.
For organs-at-risk, volume receiving high dosewasslightly higher for the rIMRT planscompared to that for Tomotherapyplans.For all
rIMRT plans generated for a prostatecase,the doseuniformity improvesslightly with the increaseof the numbersof beamsand/or
segmentsper beam, while the conformity goesin theoppositedirection.For thebladderandrectum,themeandose,V45 andV70 increase
slightly with the numbers of beams andsegmentsper beam. The plan with 144 beamsand1 segmentper beam(144×1)is approximately
equivalent in plan quality to the plans for 72×2 and 36×4. When delivery efficiency is considered, this plan is the best,which can be
deliveredwith 500MUs via a single arc with every2.5°persegmentof varyingdoserate.

Conclusion: Rotational IMRT plans may be implementedvia single arc with optimal numbersof static beamsand segmentsper beam.
Morebeamsand/orsegments perbeamdon’t necessarily leadto a better plan.


