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ABSTRACT

In this study, we aimed to analyze the probability of secondary cancer occurring in the abdomen, a normal
organ, due to photoneutron exposure during intensity-modulated radiotherapy for prostate cancer. The design of
the radiation treatment plan for prostate cancer was established as a daily prescription dose of 220 cGy, a total
of 35 treatments, and 7700 cGy. The experimental equipment was a True Beam STx (Varian, USA) linear
accelerator from Varian. The energy used in the experiment was 15 MV, and the treatment plan was designed so
that the photoneutron dose would be generated within the planning target volume (PTV). The radiation treatment
plan was an Eclipse System (Varian Ver. 10.0, USA), and the number of irradiation portals was set to 5 to 9.
The irradiation angle was designed so that 95% of the prescription dose area was set to 0 to 320°, and the
number of beamlets per irradiation portal was set to 100. The optically stimulated luminescence dosimeter used
in this study to measure the dose of photoneutrons was designed to measure photoneutron doses by coating
LiCO; on a device containing aluminum oxide components. It was studied that there is a minimum of 7.07 to
11 cases per 1,000 people with secondary cancer due to the photoneutron dose to the abdomen during
intensity-modulated radiotherapy. In this study, we studied the risk of secondary radiation dose that may occur
during intensity-modulated radiotherapy, and we expect that this will be used as meaningful data related to the
probabilistic effects of radiation in the future.
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Fig. 1. Radiation Treatment Plans.
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Table 2. Secondary cancer incidence according to
number of beams administered during prostate cancer
radiotherapy

Classification 5 portals 7 portals 9 portals
3 3
Cancer 7.07 x 10 9.81 x 10 0.011
incidence 707 per 1,000 9.81 per 1,000 11 per 1,000
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