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Effect of secondary radiation and calculation of dose distribution in carbon ion
therapy of ocular melanoma tumor by FLUKA code

F. Shojai®, A. Hadadi

Department of Medical Radiation Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran
Abstract:

Ocular melanoma is one of the rare cancers that has been treated for various methods. Among these methods, carbon
therapy is superior to other methods due to the transfer of the highest beam energy at the Bragg peak and its short range.
However, due to the interactions of the proton nucleus with the target, secondary particles such as neutrons are
produced. Therefore, in this study, we intend to calculate the dose distribution and the effect of secondary radiation on
carbon therapy in the tumor and the surrounding healthy tissue in carbon therapy for melanoma. For this purpose, we
use carbon ions with an energy range of 43 Mev / uto 78 MeV / u as a source and an eye phantom with a melanoma
tumor simulated by the Monte Carlo FLUKA instrument. Secondary particles produced by carbon 12 form a sequence
around the Bragg peak that is not observed in protons, and the greatest effect on the sequence is related to the particle
dose (alpha).
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Region Dose (Gy) Dose-Equivalent (SV/pr) Dose-Equg/;)lent (svi [zgs\?/f??gg/z;;]t
BONE 5.002E-13 1.00049E-11 3.63049E-05 0.000846994
ADIPOSE 2.741E-10 5.4821E-09 0.019892977 0.464103146
SCLERA 4.132E-09 8.26447E-08 0.299894035 6.996527833
CORNEA 2.525E-09 5.05131E-08 0.183297627 4.276333632
AQEOUS 1.099E-12 2.19923E-11 7.98038E-05 0.001861822
RETINA 8.576E-09 1.71526E-07 0.622418912 1452103321
CHOROQID 9.880E-09 1.97615E-07 0.717088449 16.7296735
VITREOUS 6.469E-09 1.294E-07 0.469555678 10.95473396
LENZ 2.390E-12 4.78153E-11 0.000173508 0.004047944
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TUMOR 2.755E-07 5.51159E-06 19.99998746 466.5997074
NERVE 2.328E-11 4.65686E-10 0.001689842 0.039424005
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Region Dose (pSv/pr) Dose (mSv/1 Gy) Dose (mSv/23.33 Gy)
BONE 9.056E-01 3.29E+00 7.67E+01
ADIPOSE 1.148E+00 4.17E+00 9.72E+01
CORNEA 1.418E-01 5.15E-01 1.20E+01
AQEOUS 1.420E-01 5.15E-01 1.20E+01
RETINA 4.423E-01 1.61E+00 3.74E+01
CHOROQID 3.856E-01 1.40E+00 3.26E+01
VITREOUS 3.029E-01 1.10E+00 2.56E+01
LENZ 1.703E-01 6.18E-01 1.44E+01
TUMOR 4.306E-01 1.56E+00 3.65E+01
NERVE 2.245E-01 8.15E-01 1.90E+01
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Name A V4 SeJs5 o e SJg5 o e SIg5 0 e Sy 4z g3S] rosda )
R RRTEY) Gyl &5l 4 *v.Gy23 5l ) Ba/Kg)
(&5
K 40 19 6.30E-05 2.098 228.6090239 5333.448527 2.60E+08 1.251E+9y  B-Ecf+
Ar 37 18 3.33E-05 33 120.8361983 2819.108507 3.70E+18 35.04d EC
cl 36 17 2.00E-05 2.811 72.5742933 1693.158263 1.20E+12 3.01E+5y B —Ecp +
P 30 15 2.18E-05 4.641 79.1059797 1845.542506 9.30E+22 2498 m Ecp +
Al 28 13 1.34E-05 5.364 48.62477651 1134.416036 1.10E+23 2.2414 m B-
Ne 19 10 2.88E-05 3.98 104.5069824 2438.147898 1.30E+24 17.22 s Ecp +
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H 3 1 0.01684 0.1951 61107.55496 1425639.257 3.60E+17 12.32y B-
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