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guality in robotic radiosurgery

Purpose:

To study the potentialtradeoff betweenthe numberof beamsandthe planquality in roboticradiosurgerySpecifically, to assess
whetherthe numberof beans canbe reducedoy repeaing the seriesof optimizationstepson a subsebf subsantidly weighted
beams.

Method and Materials:

We use alinearprogranming formulation of the planning problem,whereobjectivetermsarematchedy correspondingonstraints.
Theoptimizationis decompoedinto a seriesof stepsWhena plan with accepablequality hasbeenobtainedtheactivationtime of
the beamsis studied. Beamswith anactivationtime belowa threstold are removed from the plan. We thencompae the effect of (A)
rescaing theweightof the remaning beamgo obtainatleast98% of the previous coverageand(B) to re-optimizethe beamweights
by apgying theseaiesof optimizaton stepsto thereducedsetof beamsThe methodsare appliedto threeclinical casesa spinal
lesin, aheadand necktumor, anda progatecase.

Results:

We removedupto 17.6%,52.3%, and28.4% of the beans for the spinal, theheadandneck, andthe prostatecase respectivelywhile
retainirg the planqudity with reoptimizaton. In contast rescaing charged the dosedistribution substantialf andthe planquality
metricsdegradedo an unaceptabé level.

Conclusion:

Removinglow weightedbeamscanreducethe numter of activebeans, andhencethe overall treatmentime Reoptimzation usng
the original seiesof optimization stepdeadsto better planqualty compaedwith rescalhg. The potentialto reducethe nunber of
beamswhile retainingplanqudity dependontheclinical caseandthefractionof beamghatis removed.
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