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

Purpose:To developan efficient andanacaratemethodfor measuringthe helmetoutput
factors for thenew GammakKnife Perexion. Themethodaimsto minimizetheuncertainties
causedy redundanequipmat setupandtheinter-dosmeter varigions as®ciaedwith the
conventonalmethod.

Method and M aterials: The meaurementwaspeformedusinga 16-cm sphaical phantom
with theradiochronic film insets. For ead output factor measurementye exposedasingle
film with two shots(e.g. either a pair of 16-mm/8&mm or a pair of 16-mm/4-mm shots)
symmetrcally placedalong the x-axis with regectto the central sagittalplane. Thetime of the
expostue for eachpair of shotswas adjustedto delivernearlyequalamountof dos atthe certer
of eachshot Asaresult,no calibrationcurveneededor thefilm andysis andthe output factor
wasobtaineddirectly fromtheratio of the optical density readingsor each pair of the shots.

Results: Theaveragevaluesfor the8-mm and4-mm helme outputfactorsweremeasuredo be
0.928:0.009and0.81# 0.012,respectivey. Thesevalueswerein excellentagreemen<1.5%)
with themanufacturedefault valuesof 0.924 and 0.805for the 8-mm andthe 4-mm helme
respectivédy. In particula, theagreemat with the4-mm helmetwasthebestreportedn the
literature showingthe acairacy and therobustnes of the methodoverthe conventional
measuementmethod.

Conclusion A simple andaccuratgedniquefor the helmetoutputfactor measirementswas
demongratedfor GammaKnife Pafexion unit. Excellentagreementwasfoundbetwveen the
measuedvaluesandthe manufacturer defaultvalues. Giventhesimplicity of our method,we
recommendvalidationof the output factorsaspart of initial commissioningor routine quality
assurancechecksfor the newGammaknife Perfexion.



