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Purpose:
To study thepotentialtrade-off betweenthenumberof beamsandthe planquality in roboticradiosurgery.Specifically, to assess,
whetherthenumberof beamscanbe reducedby repeating the seriesof optimizationstepson a subsetof substantially weighted
beams.

Method and Materials:
We use a linearprogramming formulation of theplanningproblem,whereobjectivetermsarematchedby correspondingconstraints.
Theoptimizationis decomposedintoa seriesof steps.Whena plan with acceptablequality hasbeenobtained,theactivationtime of
thebeamsis studied.Beamswith anactivationtimebelowa threshold are removedfrom theplan.We thencompare theeffect of (A)
rescaling theweightof the remainingbeamsto obtainat least98%of theprevious coverage,and(B) to re-optimizethebeamweights
by applying theseriesof optimization stepsto thereducedsetof beams.Themethodsare appliedto threeclinical cases, a spinal
lesion, a headand necktumor, anda prostatecase.

Results:
We removedup to 17.6%,52.3%, and28.4% of thebeams for thespinal, theheadandneck, andtheprostatecase, respectively,while
retaining the planquality with reoptimization. In contrast, rescaling changed thedosedistributionsubstantially andtheplanquality
metricsdegradedto an unacceptable level.

Conclusion:
Removinglow weightedbeamscanreducethenumber of activebeams,andhencetheoverall treatmenttime. Reoptimization using
the original seriesof optimization stepsleadsto better planquality comparedwith rescaling.Thepotentialto reducethenumber of
beamswhile retainingplanquality dependson theclinical case,andthefractionof beamsthatis removed.
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