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Purpose: To investigate the doseperturbationin GammaKnife® Perfexion™ StereotacticRadiosurgery

dueto inhomogeneity.

Method and Materials: We applied Monte Carlo (MC) simulation for GammaKnife® Perfexion™.

Approximationparameters for geometries andmaterialswere usedto reconstruct 4mm, 8mm and 16mm

colli mators in Gamma Knife® Perfexion™ unit. A total of 192 Cobalt-60 sources with the same activity

were simulated. Phasespace files storedall particlespassing throughcollimator and reachinga sphere

surface of surroundingthe isocenter. Patient’sgeometrieswere rebuilt from CT data.The doses were

calculatedusing MC simulation with and without inhomogeneity correction. Doseperturbation effect was

derivedfrom thecomparisonof DVH betweenhomogeneousandinhomogeneousgeometries.

Results: Threepatientswere investigated. For each patient, at least 2 siteswereselected:onein brainand

another one close to air cavity. A total of 14 Monte Carlo simulationswere performed for 16mm

colli mator with and without inhomogeneity correction.The statistical error for isocenter dose is around

0.2%. Monte Carlo resultsshow that inhomogeneityeffects lowered the dose, on average,by 4.6% in

brain site. For sites closeto theair cavity, theinhomogeneityeffectsaremixed.Theinhomogeneity effect

ranged from 2.7%to -1.3%.Lessattenuationfrom air cavity increases the doseto the site.However, the

high density areasuchasspineresultsmoreattenuationandit eventuallyreduces thedose.

Conclusion: Monte Carlo showsthat the inhomogeneityeffect could cause lower delivered dosesfrom

Gamma Knife® Perfexion™ in brain sites and higher or lower doses in thosesitescloseto air cavity.

More investigations are necessary to determineaccuratedosefor treatmentsitescloseto air cavity for

Gamma Knife® Perfexion™.


