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Purpose: To presentanair kermabaseddosimetrymethodologyusingeitheranin-air or in-acrylic phantom measurementto
determinethedoserateof fieldscollimatedby the18mm helmetof a Leksell GammaKnife (GK) unit.

Method and Materials: This work useda smallvolumeionizationchamber in eitheranin-air jig or a PMMA phantomto measurethe
doserateprovidedby the 18mmhelmetof the GK unit. Thechamberwasinvestigatedwith respectto angularresponseaswell assize
in theradiation field. MonteCarlo calculationswereperformedto determineaccurate coefficientsandcorrectionsto enable theuseof
a modified andupdatedair-kermabasedprotocolwith theuniqueandrigid geometry of theGK unit. In-air andin-PMMA
measurements weremadeat threeGK institutionsandthedoseratewasdetermined using thenewprotocol.

Results:Chamberandfield dimension studiesshowed thattheionizationchamberin usewasappropriate for the18mmfield of the
GK unit. A chamberorientation study showedtheoptimal orientation of thechamberwasalongthepatient axis of theGK unit.
Measurements madewith thePMMA phantom andin-air result in equivalentdoseratesto within 0.35%.Thedoseratesdetermined
usingthesemethodsare consistently higher thanthedose ratesprovidedby thetreatmentplanningsystem.This differenceranges
from 1.6%to 2.4%high.Thein-air methodis repeatablethroughouttimeto within 0.2%.

Conclusion: Althoughdosimetryprotocolsbasedon air-kermacalibrationshavebeenappropriately replacedin manyapplicationsby
dose-to-water calibrations, in the caseof the GK unit, anair-kermabasedcalibration provides anelegant and directmethodto
calculatethedoseratefrom the 18mmGK helmet.


