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Development of second malignancies prediction system from neutron dose
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The beam delivery system of Indiana University Health Proton Therapy Center
was modeled in Monte Carlo simulation toolkit PHITS. We compared the measurement and the calculated
neutron dose, and the dose difference was < 5%. We calculated the neutron dose and the mean
radiation-weighting factor for each normal organ of adult Japanese voxel phantom (JM-103) and ICRP
reference computational phantom (RCP-AM) using a simple proton therapy irradiation technique.

We revealed the impact of internal and external neutrons from proton therapy on second malignancies,

ﬁnd thus promoted the development of prediction system for second malignancies before radiation
therapy.
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16x16 cm  0.515 0.538 —4.29
17x17 cm  0.590 0.603 -2.06
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Risk from Risk from Risk from Risk from
external internal external internal
neutron (%) neutron (%) neutron (%) neutron (%)
Thyroid 6.37E-04 1.34E-04 6.04E-04 1.31E-04
Stomach 1.82E-03 2.68E-04 2.45E-03 2.99E-04
Liver 2.20E-03 1.85E-04 2.75E-03 2.32E-04
Colon 1.98E-03 2.20E-04 1.51E-03 1.52E-04
Bladder 1.36E-03 4.10E-05 9.86E-03 1.95E-04
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