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Comparison of the calculation accuracy of dose calculation algorithms to the exit side
of the titanium implant
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[Summary]

When a metallic implant is in irradiation field, it is difficult to accurately measure the distribution of radiation dose
around the implant, and a large error may be caused in some calculation algorithm. In this paper, the dose distribution
of the area behind titanium implant in water phantom was calculated in two calculation algorithm installed in radiation
treatment planning system (acuros external beam algorithm, and analytical anisotropic algorithm) and compared with
the data measured by an ionization chamber. The dose calculation result by acuros external beam algorithm agreed with
the result by the ionization chamber within 1.2% error in the area from the bottom of the implant. The dose calculation
result by analytical anisotropic algorithm caused more than 7.4% error in the area from the bottom of implant. In
conclusion, when the orthopedic titanium was implanted in irradiation field, it is necessary to use the acuros external
beam algorithm for high accuracy of the dose calculations.
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Fig.1 Schematic diagram of the implant
(a) Side view, (b) Front view
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Fig.2 Schematic diagram illustrating the geometry of current study
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Fig.3 Comparison of doses by measurement and
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Fig.4 Error of RTPSs against doses by measurement
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