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TheCyberKnifeis a radiosurgery delivery systemthatusesanx-bandlinearaccelerator
mounted on a computer-controlledrobotic arm. Theroboticarmhas6-degreesof freedom
andis usedto sequentially deliverpencil beamsof radiation asit movesaroundpatient. The
CyberKnife providesa framelessapproach to bothintracranial andextracranialradiosurgery.
Realtime image-guidanceis accomplishedusing2 kilovoltage imagers.During delivery, the
patientposition is monitored and thedelivery is modified to correctfor patientmovement.
Orthogonalkilvoltage(kV) x-raysourcesaremountedto theceiling anddirectedat
amorphoussilicon detectorson bothsidesof thetable. Kilovoltageimages are obtained
beforeandduringthetreatment to monitorthealignmentof thepatient. TheCyberKnife
deliversradiationat a discreteset of linac positions(callednodes). A typical treatmentplan
usesapproximately 40-50 nodes(shortpath)or 60-75 nodes (full path). Thenodesare
distributedapproximately uniformly over aboutonehalf of a sphere centeredon the
treatmentsite. This presentation will provide anoverviewof CyberKnife radiosurgery.

Theeducationalobjectivesinclude:
1. Understandthephysicsof CyberKniferadiosurgery.
2. Understandthestepsin CyberKnife treatment planning.
3. UnderstandtheCyberKnife tumortracking techniques
4. Understandthequalityassurancerequirementsfor theCyberKnife


