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Experimental validation of a virtual source model for MLC-shaped dose calculations using the Dose Planning Method (DPM) Monte
Carlo code

Although Monte Carlo dose calculations based on field specific phase space smulation provide accurate descriptions of radiotherapy
treatment beams, its use is limited by large memory requirements and by uncertainties associated with recycling particles. As an
aternative, a virtual source mode, reconstructed from BEAMnNrc phase space smulation of the linac treatment head has been
developed for beam characterization for the DPM patient specific calculations. Arbitrary MLC field shapes are smulated by sampling
a composite fluence distribution which is the product of the uncollimated fluence map and a matrix describing the MLC shape. The
shaped fluence map is further convolved with an empirically derived Gaussian kernel to account for extra-focal scattering and finite
focal spot size. Transmission factor through MLC is set to 0.02 relative to the central axis fluence. The virtual source model has been
tested against measurements for a variety of arbitrarily shaped MLC fields for 6 and 15MV photon beams produced by a Varian 21EX
linac. DPM calculation voxel size was 0.2 X 0.2 X 0.2cm® with photorvelectron cutoffs of 50keV/200keV. Film measurements were
made using XV-2 film placed at the isocenter in a solid water phantom at 10cm depth. Calculations are within +2%/2mm agreement
with measurements for the shaped fields tested. Testing illustrates that clinically realitic field shapes may be smulated with excellent
accuracy using the proposed virtual source model.
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