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Purpose: To investigate the application of serial tomotherapy basedIMRT to a cobalt (60Co) teletherapyunit with a 2cm diameter
sourceemitting gammaradiationmodulatedwith a MIMi C binary multi-leaf collimator.

Method and Materials:
Modif ications were made to the CORVUS finite size pencil-beam dose model to accountfor unique featuresof cobalt (60Co)
teletherapy. The geometric kernel representing the source distribution was changed from a Gaussianappropriate for linear
acceleratorsto a two dimensional circ function (alsocalled a radially symmetric Heavisidestep function) which betterrepresentsthe
isotropic radiationemanating from thecylindrical cobaltsource.TheClarksonintegration usedto computescatterdosewasmodified
to reflect partial source obfuscationwhen fields are small comparedto the sourcesize. A correctionin the generation of leaf
sequenceswasmadeto account for the interplay of leaf curvaturewith the largediametersource. Finally, a shieldwasdevelopedto
compensate for the unique leakage characteristics of the teletherapy system studied. The system was comparedwith QA
measurements madeusing EDR2film for eightcasesincludinghead-neck,prostate,andacousticneuroma with theMIMiC operating
in 2cmmode(nominal leafsize 1cmx2cm). 
 
Results:
Excellent relative agreementwas obtained with respectto film; for eachplan at least 97% of points passed the χ2 comparison
corresponding to 4%, 4mm. A consistent5% normalizationscalediscrepancywasnotedwhich may be caused by film calibration
issues. On further investigation,the scalediscrepancywasdecreased to 2.5%whenparallelfilm calibrationwasapplied ratherthan
perpendicular calibration. Additionally, averagefil m agreementcompared to ion chamber improvedunderparallel calibration.

Conclusion: A uniquemethod of applying serial tomotherapybased IMRT to cobalt teletherapy systemswas developed with very
promisingdosimetric agreementwith measurement.
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