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Purpose:
TheCyberKnife® RoboticRadiosurgerySystem(Accuray,Inc.) wasdevelopedwith twelvefixed secondary collimatorswhich
deliver circularbeamsfrom 5 to 60 mm in diameter at 800mm SAD. Theeffectivebeamdiameters vary as actualSADs canrange
from approximately650 to 1000 mm dependingon theparticular treatment. AccurayrecentlydevelopedtheIris™ VariableAperture
Collimatorto improvethe ability to usemultiple field sizesin a treatment. Testswere performed to comparethebeampropertiesof
the Iris Collimatorwith thefixedcollimators. 
 
Method and Materials:
TheIris Collimator consists of two stackedbanksof rotationally offsethexagonalapertures. Theresultingbeamhasa 12-sidedshape
anda field sizethatcanbe variedbetween5 and60 mm at 800mm SAD. Thestandard(non-MonteCarlo) CyberKnife dose
calculationalgorithm assumesa circularly symmetricbeammodel. Beamdata acquiredwith stereotactic diodes wasprocessed to
generateaveragedose profiles that are representativeof equivalent circularbeams for theIris Collimator. Thesebeamprofiles were
uploaded to thetreatmentplanning systemandthecalculateddosedistributionswere compared with radiochromic film measurements.

Results:
Gammahistogramfilm analysesand water phantom measurements showthatIris Collimator beamsaresubstantiallyequivalentto
fixed circularcollimatorbeamswith respect to beam quality, collimator transmissionandtransverseprofiles. Maximumleakagedose
through theIris Collimator<0.2%, RMSdeviation of the50%isodose curvefrom circularity<2%, andtheaverageprofile 20-80%
penumbra is typically a fraction of a milli meter wider thanthatof equivalentfixed circular collimator.

Conclusion:
Thebeam propertiesof the12-sidedIris™ Collimator aresufficientlysimilar to thoseof thefixed circularcollimatorsthatthesame
beammodelingapproach andstandarddosecalculation algorithm used for fixed collimators canbeusedwith theIris Collimator.


