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Abstract:

Recently, hadron therapy has received widespread attention and is considered a potential
competitor to conventional radiotherapy. In this study, the dose of carbon ions and secondary
neutrons to the organs at risk in the treatment of breast cancer was investigated. A grade 1 tumor
with a diameter of 1.77 cm in the left breast of a human female phantom exposed to carbon ion
beam was simulated by Monte Carlo method using MCNPX 2.7 code. Carbon ion beam with 90
MeV/u energy was passively irradiated to the tumor and the delivered dose was calculated in the
tumor, right and left lungs, breasts, stomach, esophagus, chest, spine, thyroid, pancreas, heart, and
brain. The calculation error was less than 1%. The results showed that the organs located at a
distance far from the tumor provide a lower dose. The amount of dose resulting from carbon ions
in the thyroid, esophagus, pancreas, and stomach is zero, but they are exposed to the dose caused
by the secondary neutrons. Despite the appropriate dose distribution of carbon ion beams, the
dose due to the secondary particles should be taken into account.

Keywords: Carbon beam, Absorbed dose, Breast cancer, Simulation, MCNPX2.7 code,
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