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Purpose: To develop a fast algorithm to calculate patient specific 3D dose distribution for
megavoltage photon beams.

Method and Materials: In our PC-based convolution algorithm, the ratio of scatter-to-
primary dose, Ds/Dp, for a 2-D non-uniform field is calculated as a 3D convolution:
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profile within the IMRT field, pi is 1 inside field and 0 outside field collimation for
segment field i of the IMRT field. A(z) is the attenuation function. This convolution is
calculated using a Fast Fourier Transform. The parameters a, w, and d0 characterize the
phantom scatter properties and can be determined from measured PDD and Sp. In a CT
phantom, fast ray-tracing is used to calculate radiological depth for the attenuation
function.

Results: SPR calculated using MC simulation for 6 and 15 MV Mohan Spectrum is
compared with the FFT convolution algorithm. They agree very well for depths beyond
electron contamination. Agreement is also compared between FFT convolution and MC
simulation in a heterogeneous phantom. They agree to within 1%, relative to the primary
dose.

Conclusion: This algorithm is ideally suitable for calculating patient-specific MU for
quality assurance of patient specific IMRT fields for photon beams. The major attraction is
the fast speed, which allows potential real-time applications.


