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Assessment of the relative biological effectiveness of proton beam used for
cancer treatment

Fatemeh Rahnamafar®!, Ali Asghar Mowlavi’, Behnam Azadegan', Reza Shamsabadi!
Physics department, Faculty of science, Hakim Sabzevari University, P.O.BOX: 9617976487, Sabzevar,
Iran.

Physics department, Faculty of science, Ferdosi University, Mashhad, Iran.

Abstract:

Proton therapy is a common form of external radiation therapy which considered as one of the
effective modalities in cancer treatment. Due to the importance of Bragg peak of the proton
beam in cancer treatment, it is necessary to evaluate the relative biological effectiveness (RBE)
of proton beam. Therefore, the RBE values corresponding the proton beams with different
energies has been investigated using Monte Carlo simulation. To calculate the RBE values of
the proton beam around the Bragg peak, first the proton energies were calculated by the MCNPx
Monte Carlo code. Finally, the RBE values for different energies of proton beams around the
Bragg peak were calculated by GEANT4 tool trough estimation of the double-stranded breaks
in the DNA molecule. The results showed that RBE values for proton beams with different
energies around the Bragg peak are strongly dependent on the proton energy. Also, the results
showed that the RBE values of low energy proton (under 1 MeV) is much higher than those
calculated for high energies. According to the calculated RBE values in this study, it can be concluded
that proton beam can cause more biological damage than photon beams, which can be effective in cancer
treatment.

Keywords: Proton therapy, Relative biological effectiveness, single strand breaks,

double strand breaks, Monte Carlo simulation.
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