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Abstract

Background: The artifacts in CT images of patients with hip prostheses may create
differences in predicting the dose of the Treatment Planning Systems (TPSs) and the actual
dose. In this study, the differences between doses of various TPS algorithms and the results
of Monte Carlo simulations in the presence of steel and titanium as metal prosthetics hip
using different energies of the photon were evaluated.

Methods: Siemens Primus linear accelerator was modeled using the MCNPX code in 6 MV
and 15 MV energy mode. The results of the dose reduction obtained by Monte Carlo
simulation were compared by the Isogray TPS algorithms in presence of titanium and steel
prostheses for different energies and depths.

Results: There were 12.9%, 12.6% and 10.7% differences for titanium and 14.3%, 14.1% and
12.1% differences for steal in 6MV energy between TPS algorithms (including
Superposition, Collapsed cone and FFT Convolution) and simulation results, respectively.
These values were obtained as 15%, 15.6% and 13.3% for titanium and 21.7%, 22.3% and
20.1% for steal in I5SMV energy.

Conclusion: The rate of dose reduction in presence of hip prosthesis is significant whereas
the TPS algorithms cannot predict the exact dose. Therefore the use of Monte Carlo based
algorithms is recommended for dose calculations in patient with high density prosthetic hip.

Keywords: Monte Carlo, Hip prosthesis, TPS and dose calculating algorithm
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