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GuidanceSystemin Cyber Knife RoboticTreatmentDelivery

Purpose: To independently reporttheadditionalradiationdose from theimageguidanceand
tracking partof thetreatmentdelivery of CyberKnife system. Method and Materials: The
entrance doseon theskin anddoseat 1cmdepthin a specially designedphantomusingcalibrated
diagnostic dosemeasurement equipment wasmeasured. Usinga BarracudaMPD probeplaced
perpendicularly to thebeam measureddose from oneexposurefrom oneof theX-raysourceand
wasconvertedto pair of imagesto accountfor bothX-raysources. Thedosesweremeasured for
varying potential(kV) and beamcurrent (mA) representingcommonclinical situations.Dose
estimation from exposureswas determinedon thebasis of theaveragenumberof treatment
nodesand thenumberof exposurespertreatmentin setup,treatment andrealignmentfor non-
lungandlung targets.A rough estimateof thenumberof exposuresfor a course of 5 treatments
for a non lung targetis 150-280while for a lung targetor a movingtargetis 515-925.Results:
Usinga fixed imagingtechniqueof 250mA, exposuretime of 100msandkV varyingfrom 100-
125,we obtaineda rangeof 0.51-0.68mGyfor an imagepair on skin and0.38-0.51mGy at 1cm
depth.Usingtheestimatednumber of image pairs,this translates to anadditionaltherapyskin
dose of approximately11-15cGy for nonlung targetsand37-49 cGy for lung target,whereas
corresponding doseat 1 cm depth is 8-11 cGy for nonlung and27-37cGyfor lung targets
respectively. Thedoseswere computed for varying beamcurrentsandexposuretimes.
Conclusion: It is recommended that thedosefrom imagingdevicesin CyberKniferadiation
treatmentsshouldbeclosely monitoredandbeaccountedin thetotal delivereddose such thata
unified approachis maintainedfor clinical trial outcomeanalysis.


