
AbstractID: 8998 Title: A Fast and Simple Method for Improving Accuracy of Helmet Output
Factor Measurements for Gamma Knife Perfexion Unit

Purpose:To developan eff icient andanaccuratemethodfor measuringthehelmetoutput
factors for thenewGammaKnife Perfexion. Themethodaimsto minimizetheuncertainties
causedby redundantequipment setupandtheinter-dosimeter variationsassociatedwith the
conventionalmethod.

Method and Materials: Themeasurementwasperformedusinga 16-cm spherical phantom
with theradiochromic film inserts. For each output factor measurement,we exposeda single
film with two shots(e.g. either a pair of 16-mm/8-mm or a pair of 16-mm/4-mm shots)
symmetrically placedalong thex-axis with respectto the central sagittalplane. Thetime of the
exposure for eachpair of shotswas adjustedto delivernearlyequalamountof dose at thecenter
of eachshot. As a result,no calibrationcurveneededfor thefilm analysis andtheoutput factor
wasobtaineddirectly from theratio of theopticaldensity readingsfor each pair of theshots.

Results: Theaveragevaluesfor the8-mm and4-mm helmet outputfactorsweremeasuredto be
0.928±0.009and0.817± 0.012,respectively. Thesevalues werein excellentagreement(<1.5%)
with themanufacturerdefault valuesof 0.924 and 0.805for the8-mm andthe4-mm helmet
respectively. In particular, theagreement with the4-mm helmetwasthebest reportedin the
literatureshowingtheaccuracy and therobustness of themethodovertheconventional
measurementmethod.

Conclusion: A simple andaccuratetechniquefor thehelmetoutputfactor measurementswas
demonstratedfor GammaKnife Perfexion unit. Excellentagreementwasfoundbetween the
measuredvaluesandthemanufacturer defaultvalues. Giventhesimplicity of our method,we
recommendvalidationof theoutput factorsaspart of initial commissioningor routine quality
assurancechecksfor the newGammaKnife Perfexion.


