


Presenter
Presentation Notes
In 2008 Alfonso introduced a formalism for the dosimetry of small and nonstandard treatment fields.  He introduced a factor that corrects for the differences between the conditions of field size, geometry, phantom material, and beam quality of the conventional reference field and the machine-specific reference field. The msr field is the field size that is as close as possible to the conventional reference field. For GammaKnife machine it is 18 or 16 mm dpending on model.
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There is few availabe data on the correction. There is one study by Johanson where they used PENELOPE/PEGASOS to calculate the correction for 3 phantoms and 7 chambers. And another Round Robin study where they applied the correction to the measurements. In this syudy we provide the EGS correction factor in GammaKnife Perfexion unit and we derive a relationship between the correction and electron denisty of phantom material.
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We’ve modeled 6 phantoms, the first one is a theoretical liquid water phantom with 16 cm diameter. We modeled this to compare with a previous penelope study, we modeled the solid water phantom, ABS and a Half-sphere water phantom.  We modeled Polystyrene because it’s similar to ABS in terms of the chemical composition and mass density.  PMMA is modeled it has larger electron density comparing to the other phantoms.
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We modeled 9 chambers in EGSnrc, you can see the specifications in the table
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To calculate the correction factors, we had the reference conditions cobalt60 10x 10 field SSD 100 cm, and the msr set-up we used the 3D phsp file for 16 mm field size
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