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Determination of output factors for stereotactic radiosurgery beamsby Monte
Carlo and measurements

Purpose
The Varian Trilogy acceleratorprovideshigh doserate (1000MU/min) photon beams
for stereotacticradiosurgery(SRS). Different output factors have been reported and
their use may impair observations of dose response and optimization of prescribed
dose.In this work, we investigated the output factorsfor the Trilogy 6 MV SRSbeam
using Mote Carlo simulationsandmeasurements.

Method and Materials
The Trilogy SRS cone collimators are 5 mm to 30 mm in diameter. Chamber
measurementof output factors is diffi cult for small cone sizes. In this work, the
measurementwascarried out using a 0.015ccpinpoint chamber and Gafchromic EBT
film. TheMonteCarlosimulation wasperformedusingthe MCBEAM/MCSIM codes
for linachead simulationandphantomdose calculation. TheMonte Carlocalculations
were validated using the measurement results and compared with the Varian
recommendedbeamdata.

Resultsand Conclusions
Theagreementin percent depthdoses anddoseprofiles betweenthesimulationresults,
the measurementresultsandthe Varian datawaswithin 2%/1mm for the 10x10 cm2

referencefield and all the conesat a 100 cm source to surface distance. The output
factors obtainedfrom the Monte Carlo simulations were in excellentagreement with
the valuesfrom the film measurements. Similar agreement was found between the
Monte Carlo resultsandthe pinpoint chamber valuesexceptfor coneswith diameter
lessthan 20 mm where the 2 mm chamber diameter has become comparable to the
field size. However, the Varian recommended output factors are consistently higher
than the Monte Carlo results, especially for the 5 mm cone, where the diff erence
reaches10.9%. Therefore, great caution must be taken with the use of the Varian
recommendedbeamdata.


