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Purpose: To develop an independent and reproducibleverification of the dosimetry for the Leksell GammaKnife® treatment
planning system(GammaPlan).

Method and Materials: We havedevelopeda simple methodto independentlycomputepoint dosesfor a GammaKnife® treatment.
This wasmotivatedby AAPM Report 46 (TaskGroup40), which recommendsindependentcalculation of the doseat onepoint in a
treatment plan. Severalauthorshavesuggestedmethodsto independentlycomputedosesfor GammaKnife® treatments. Our method
takes a different approachby util izing measurementsof the dose-rate for an array of points within a polystyreneanthropomorphic
phantom while keepingeachof the points at the centerof the Gamma Knife® focus,andnormalizing the measurementsto the total
source activity. Multiple measurementsof the dose-rates were takenalong the Z and Y axesthroughoutthe phantom. We have
createda programusing thecomputer codeMATLAB which calculatesthedosedeliveredto anypoint within thepatient’s skull. The
program uses patient and treatment specific information from the treatment plan, as well as measured dose rates in the
anthropomorphicphantom, to calculate delivereddose at selectedpoints.

Results: Validation of the program was initially performed using a CT of our anthropomorphic phantomthat was used to create
treatment plans. A maximum error of 2% wasobservedbetweenpoint dosescomputedwith our program to those by Gamma Plan.
Patient treatmentplanswere alsoevaluatedwith theprogram,with anerrorno morethan4%.

Conclusion: Our independentdose calculationmethodfor theGammaKnife® canbeeasilyimplementedinto a PCbasedapplication
andusedto quickly verify treatmentplansbeforetreating patients.
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