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Reducing secondary neutron doses to pediatric patients during intracranial

proton therapy.
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Abstract

Particle therapy one of the radiation therapy can provide a better dose distribution. However, secondary
neutrons are generated by interaction of the primary proton beam with structures in the proton beam line.
Neutron exposure increased risk of secondary cancer. The purpose of this study is to evaluate a neutron doses
and to model a shielding design that reduced the secondary neutron dose.

The Monte Carlo code known as the PHITS was used to simulate the transport proton and its interaction with
the treatment beam-line structure that modeled the double scattering body of the treatment nozzle at the NCCE.
The doses of the organs in a computational phantom simulating a 5-year-old boy were calculated. Iron, Lead,
Tungsten and Polyethylene shield ware calculated absorbed organ dose, energy spectrum and equivalent organ
dose for the evaluate the shielding effectiveness.

Secondary neutron doses were found to decrease with increasing distance to the treatment field. Secondary
neutron energy spectra were characterized by incident neutrons with three energy peaks: 1¥107, 1, and 100
MeV. A patient collimator significantly contributed to organ doses. The maximum secondary neutron equivalent
organ dose is 6.57mSV/GYinerapeutic-

This study suggests that a polyethylene-based shielding structure is most effective in reducing the neutron
equivalent dose.
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