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Monte-Carlo Simulation of Proton Radiotherapy
for Human Eye
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(Department of Nuclear and Engineering, Nanjing University of Aeronautics and Astronautics,
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Abstract: The 62 MeV proton beam was selected to develop a MCNPX model of the human
eye to approximate dose delivered from proton therapy by. In the course of proton therapy, two
treatment simulations were considered. The first simulation was an ideal treatment scenario. In
this case, the dose of tumor was 50.03 Gy, which was at the level of effective treatment, while
other organizations were in the range of acceptable dose. The second case was a worst case
scenario to simulate a patient gazing directly into the treatment beam during therapy. The bulk
of dose deposited in the cornea, lens, and anterior chamber region. However, the dose of tumor
area was zero. The calculated results show an agreement accordance with the relative reference,
which confirmed that the MCNPX code can simulate proton radiotherapy perfectly, and is a
capable platform for patient planning. The data from the worst case can be used for dose
reconstruction of the clinical accident.
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Fig. 2 Measured activity in water phantom (a) and MCNPX simulation results (b)
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Table 1 Dose distribution for typical
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T LG RR/Gy SR/ Gy
F 0.30 121
5 0.06 0.26

TEINE 0.07 0.30

WeH IR 5.01 20.05

MAhZ 1.32 5.29
IR 11.00 44.76
2R 9.98 39.95
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5R 9.22 36.87
6R 10.51 42.05
7R 12.51 50.07
8R 12.24 48.96
9R 5.71 22.87
10R 1.29 5.17
1L 0.01 0.06
2L 0.02 0.07
3L 0.02 0.09
4L 0.09 0.37
5L 0.39 1.57
6L 0.59 2.38
7L 0.20 0.83
8L 0.01 0.04
9L 0 0.00
10L 0.024 0.01
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Table 2 Dose distribution for worst case scenario

R UV BRI R/ Gy RFR/Gy
biil 8.48 33.94
i 7 10.52 42.08
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9R 0 0.00
10R 0 0.00
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2L 0.06 0.24
3L 0.05 0.22
4L 0.08 0.32
5L 0.08 0.33
6L 0.005 0.02
7L 0 0.00
8L 0 0.00
9L 0 0.00
10L 0 0.00
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