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PURPOSE & OBJECTIVES RESULTS

All doses calculated in DOSXYZnrc had less than 1% statistical uncertainty. Percent depth-dose curves and beam profiles showed good agreement with the commissioning data. PDDs for
all field sizes were within 1% and 1 mm of the measured values. Profiles agreed within 1% and 1 mm for all measured values. The simulated output factors were well within 1% of the
measured values. Figure 1 displays the PDD curves for small field sizes, both measured and simulated. Likewise, Fig. 2 displays the PDD curves for large fields. Figure 3 displays the in-
plane beam profiles of the small fields, both measured and simulated, at 10 cm depth. Similarly, Fig. 4 displays the in-plane beam profiles of large fields at 10 cm depth. All error bars shown
for PDD and profile curves are 1% and 1 mm. All simulated output factors agreed with measured values within 1%. Figure 5 shows the dose calculated with the Pinnacle TPS from a
prostate cancer patient. Figure 6 shows the same patient’s dose, calculated using DOSXYZnrc. The dose calculated in DOSXYZ achieved a gamma score of 98.4% (seen in Fig. 7) when
compared to the dose calculated in the Pinnacle TPS. Figure 8 shows the agreement between both doses for a single slice. All patient doses were calculated with less than 1% uncertainty.

Monte Carlo methods are among the most
accurate of dose calculation methods. They
become increasingly valuable when simulating
complex fields, particularly those involving
high-Z materials and small fields. The purpose
of this study was to develop and validate a
Monte Carlo model of the Elekta VersaHD
linear accelerator to be used for patient dose T S Ve — -
calculations. We consider this study to be -
impactful because it will allow us to accurately
calculate dose for difficult geometries,
particularly those where other dose calculation
algorithms are insufficient, and measurements
are difficult to perform.
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the necessary sequence files for use in
BEAMnrc/DOSXYZnrc from RTP files from the
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Figure 5. Dose calculated in the Pinnacle TPS Figure 6. Prostate patient dose recalculated in Figure 7. Results of 3D Gamma Index. Figure 8. Agreement between both doses for a
from a prostate cancer patient. DOSXYZnre. single slice.
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