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Purpose: To investigate thepossibledoseperturbationfrom head framewhich is attachedto patient skull

to provide preciselocation of target in brain and is not consideredduring dose calculationin Gamma

Knife SRS.

Method and Materials: An EGS4basedMonteCarlo simulationwasappliedto GammaKnife SRS.In

the simulation,the geometries of the stationary collimator andthe helmetcollimator werereconstructed

exactlyaccordingto GammaKnife Model C. Thematerialsof thecollimatorswereselectedascloseto the

original materials aspossible. All particles were traced throughthe stationary collimator andthe helmet

colli mator until they pass the inner surface of the helmetor were absorbed. Patient’s geometrieswere

rebuilt from CT data.ThedosewascalculatedusingMonteCarlosimulationwith andwithout presenceof

headframeusing identicalbeamparameters.DVH wascompared in a small volumearoundtheiso-center.

Results: For patient’s data, Monte Carlo resultsshowed that althoughthe 50% to 90% isodose lines

remained almostthe same with andwithout the presenceof headframe, the maximum distance between

two 10% isodoselinescould be asfar as1.5 mm. The dosewith headframewasabout1.3% lower than

thedose without head frame. Thedosedifference variedfrom 1% to 2% amongfive patients.

Conclusion: The head frame may have significant impact on peripheral dosedistribution as well as

absolute dose.SinceAutomaticPositioning Systemis appliedon GammaKnife unit, averageshotnumber

for each patienthasbeen increased to produce a conformal dosedistribution to matchthe irregulartumor

volume. Regular position check can’t excludethe possibility that someshots are affected by the head

frame.Thedoseperturbationfrom headframeshouldbeconsideredin dosecalculation.


