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BENCHMARK OF EGS5 FOR 125I BRACHYTHERAPY IN COMPARISON TO GLASS ROD DOSIMETER AND TREATMENT PLANNING SYSTEM USING AAPM-TR43U1 FORMALISM
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   Purpose: This study demonstrates a benchmark study of the Monte Carlo code ‘EGS5’ aimed at developing a dose calculation method applicable to the inter-seed attenuation in brachytherapy and to its geometry, which lacks the equilibrium radiation scatter conditions.
   Methods: The dose obtained from measurement with a radiophotoluminescent glass rod dosimeter (GRD) was compared to the dose calculated with EGS5, using the 125I source structure detailed in previous publication. The GRDs were irradiated with 125I Oncoseed 6711 in a human head phantom. The phantom was a cylinder made of 2 mm thick PMMA with a diameter of 18 cm and length of 16 cm. Some of the GRD positions were very close to the phantom surface such that the backscatter margin was less than 5 cm, insufficient for photons.
   Result: The EGS5 simulations were found to reproduce the relative dose distributions as measured with the GRDs to within 25% uncertainty in geometry that lacks the equilibrium radiation scatter conditions. The absolute value of the GRD measurement agreed with the American Association of Physicist in Medicine Task Group No 43 Updated Protocol (AAPM-TG43U1) formalism to within 3 % of the reference point (r = 1 cm, = 90°), where the TG43U1 is especially reliable because of the abundant data accumulation in composing the formalism. The TG43U1 formalism is applied in treatment planning systems for brachytherapy. The factor to normalize the measured or calculated dose to the TG43U1 estimate at the reference point was evaluated to be 0.97 for the GRD measurement and 1.8 for the MC calculation which uses the integration of the apparent activity with the time as the amount of disintegration during the irradiation. Also, F(r,) and g(r) estimated by this calculation method were consistent with those proposed in the TG43U1.

   Conclusions: The results of this investigation support the validity of the EGS5 code and GRD measurement as well as the TG-43U1 formalism. Also, this calculation method is applicable to the inter-seed attenuation and dosimetry in the geometries lacking equilibrium radiation scatter.
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