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Purpose: We investigated the effect of detector size for output factor measurementof small field in Gammaknife. Measuredand
corrected outputfactors usingdeconvolution to removetheeffectof detector size for the4 mm collimator were compared.

Method and Materials: The outputfactors weremeasuredwith a pinpoint ionizationchamber, a glassrod detector(GRD) from the
14, 8 and 4 mm helmetsrelative to the18 mm collimator. Themeasuredoutput factorswerecorrectedfor spatialaveragingeffectsby
measuring doseprofilesfor the4 mm collimator with the same detectorsanddeconvolving their responsefrom themeasuredprofiles.
A Gaussiankernelwasusedto describe thedetector response.Themeasuring volumeof the pinpointchamberwas0.015cm3andthe
size of the GRD was 1.5 mm in diameter and 8.5 mm in length. All measurementswere performedin sphericalpolystyrenehead
phantom havinga diameter of 160mm.

Results: The 4 mm collimator output factor measuredby the pinpoint chamberwas 0.699±0.009 and the GRD measurementwas
0.861±0.015. Thecorrectedoutput factorby deconvolving for the4 mm collimator was0.853 for thepinpointchamber and0.874 for
the GRD.

Conclusion: The output factors obtained with a GRD are within 1.1 % in good agreement with the valuesrecommendedby the
manufacture.Thedifference for measuredandcorrectedvalueof output factor basedon GRD detector is within 1.5%. TheGRD may
bea useful detector for small field dosimetry. However,themeasuredvalueof the 4 mm collimator output factorfrom thepinpoint ion
chamber is signifi cantly lower than the results obtainedusing the GRD. Due to the largevolumeof pinpoint chambercompared to
otherdetectorsused,a significant deconvoltuion correction is notedfor thefor thesmaller collimatorsize.


