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Calculation of the Optimum Energy and Therapeutic Gain in Proton Therapy

of Brain Tumor Using Snyder Phantom in MCNPX code

Rezaei, Samaneh and Kalantari, Seyed Zafarollah
Physics Department, Isfahan University of Technology, Isfahan, 8415683111, Iran

In proton therapy of cancer, the optimum energy is determined regarding the size and depth of tumor. In this paper
for determining the optimum energy for tumor treatment with radius of 2.5 cm in depth of 8.8 cm in brain using
MCNPX code, calculations are done using Snyder and cylindrical phantoms. The results of simulations showed that
the optimum energy with the most destructive effect on tumor and the least effect on healthy tissues is in the range of
130 MeV to 132 MeV. It is also concluded although the delivered dose of tumor in both phantoms are approximately
equal, but due to difference in flux delivered to healthy tissue, Therapeutic Gain in cylindrical phantom is less than
Snyder phantom. Finally, a comparison between Therapeutic Gain in Proton Therapy and neutron therapy showed
that Proton Therapy has a greater Therapeutic Gain in comparison to BNCT, which shows the superiority of this
method.

Keywords: Proton Therapy, MCNPX, Snyder Phantom, Secondary Neutrons
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