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Conformal radiotherapy requires a high level of accuracy from dose calculation algorithms in the estimation of doses to the PTV and 
organs at risk.  Previous studies have shown that simple density-correction algorithms have insufficient accuracy to estimate the dose 
in regions of electronic disequilibrium, or to accurately account for changes in lateral scatter, resulting in significant errors in dose 
estimates for regions within the lungs.  This work evaluated the differences in heterogeneous dose estimates between current 
generation treatment planning systems and measurements.  Evaluations were based on the delivery of conformal radiotherapy 
treatments to an anthropomorphic dosimetry phantom that simulates clinically relevant anatomic and geometric conditions, and is 
specifically designed to examine the dose in regions of disequilibrium.  Lung-equivalent regions contain a tumor, located either 
centrally or peripherally.  Dose distributions were evaluated using 6 and 18 MV photon beam configurations.  Measurements were 
performed using radiochromic film in axial, coronal, and sagittal calculation planes.  OD measurements were normalized to TLDs 
centered within the GTV.  The clinical significance of the differences was based on the TG-53 criteria of 5% / 3mm deviation.  Initial 
film evaluations of the ADAC Pinnacle treatment planning system have shown marginally acceptable differences within the GTV 
using 6MV beams.  TLD results agree within 4% in the 6-24 Gy prescription range.  Future work will include evaluation of 
convolution and photon pencil beam-based algorithms from various treatment planning manufacturers to evaluate different 
implementations of the 3-D algorithms. 
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