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A good quality assurance procedure should include a Physics second check of the monitor unit (MU) calculation output from the 
treatment planning system. The Cyberknife typically utilizes approximately 100 to 150 beams to deliver a treatment. For the Physics 
check of the monitor unit, we have been picking one of the beams and confirming the monitor unit with hand calculation. In order to 
check all the beams, a simple program has been developed to facilitate with the calculation. The program CalculateCyberKnifeDose 
reads the Cyberknife output file, which includes the information on the collimator size, source to calculation point distance, the 
effective depth, the off axis distance, the dose to that point, as well as the monitor unit to deliver that dose.  The program is being run 
in a shell tool or command window on any PC. The calculation is carried out for each beam and summed for the total dose: Dose = OF 
x TPR x OAR x 1/R2 x MU where OF is the output factor, TPR is the tissue phantom ratio, OAR is the off axis ratio, and 1/R2 is the 
inverse square correction. The RMS error is also calculated: RMS = 1/(N-1) Σ(Ci-Oi)

 2, where Ci is the CyberKnife dose for each of the 
N beams, and Oi is the CalculateCyberKnifeDose calculated dose for the i-th beam. The program compares the CyberKnife TPS dose 
calculation and the secondary check result. The program is tested and found to be an excellent tool to perform the physics check. 


