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Purpose: To verify the dosimetry accuracyfor MRI-based planning of Gamma Knife Stereotactic

Radiosurgery.

Method and Materials: In Monte Carlo simulation, Gamma Knife unit geometrywas reconstructed

exactlyas the original unit. Materials wereselectedascloseto the actualoneaspossible. Patientswere

scannedon both a CT unit anda 1.5 T MRI scanner. Simulationswereperformedfor thesepatientsusing

homogeneousgeometrybasedon CT andMRI, andheterogeneousgeometrybuilt basedon CT numbers

or dif ferentdensitiesfor MR contoured skull structures. The homogenousdensity waschosenas 1.0g/cc

and thedensity of skullwas chosenin therange1.5 – 2.0 g/cc. IsodosedistributionsandDVHs wereused

in comparison.

Results: The dosein the homogeneousgeometriesbased on CT wasabout3.2%higherthanthe dosein

heterogeneousgeometrybased on CT. The difference in the DVH between homogeneousMRI and

heterogeneousCT geometry was also around3.3%. After applying heterogeneity correctionto the skull

for MRI, thedifference wasreduced to less than2%. The90%, 50% and10%isodose linesmatchedeach

other very well betweenhomogeneous CT and MRI geometriesand heterogeneous CT and MRI

geometries.

Conclusion: A usefulCT andMRI basedMonte Carlo simulationhasbeendevelopedfor GammaKnife

dose verification. For many GammaKnife centers,MRI is the only choicefor GammaKnife planning.

Our resultsshow thatMRI-basedMonteCarlo planningfor GammaKnife is feasible afterapplyingproper

skull heterogeneity correction.


