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A new Monte Carlo codefor Gamma Knife simulation

Purpose:
Gamma Knife is widely usedin stereotacticradiosurgery(SRS)to treatbrain tumors. In
this study, a new Monte Carlo codewas developed to simulateGamma Knife system,
which canbe used to calculate GammaKnife collimator factors, to verify GammaKnife
monthly and annualQA resultsand to evaluate treatmentplan from Leksell GammaPlan
system.

Methodand Materials:
An EGSnrcbaseduser codeDOSIMETER wasused for this study. TheCobalt-60 source
and collimatorswere simulated based on their material, sizeand locationin the system.
Becauseof theequalgeometries and materialsof thesourcesandcollimators, onesource
systemis generatedfor all 201 sourcesin correspondedangle.For eachcollimator (4, 8,
14 or 18 mm), a phasespace file wasproducedat the final helmetcollimator surface.A
CT image of a round QA phantomwith 160 mm in diameter was introducedin the
simulationsystem.Source linearity andprofilesat isocenterwere calculatedusing Monte
Carlo simulationsand compared with pin chamber and film measurement results.The
relative collimator factors for 4, 8 and14 mm werecalculatedandcomparedwith ultra-
thin TLD and OSL measurements.Finally, a plan from Leksell GammaPlan systemwas
evaluatedby theMonte Carlosimulations.

Results:
A MonteCarlocodewasimplemented for Gammaknife simulation.It showedgooddose
linearity. The profiles for each collimator wereconsistentwith film measurements. The
relative collimator factors from Monte Carlo simulations are 0.970, 0.938 and 0.873,
which arewithin 3% againstTLD andOSL results. The DVHs from Monte Carlo arein
goodagreementwith GammaPlansystem.Thetreatmentplandose differenceat isocenter
betweenMonteCarloand the planningsystemis lessthan1%.


