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ABSTRACT

In this study, we analyzed the incidence of side effects of photoneutron dose according to the number of beams
during intensity-modulated radiotherapy of prostate cancer using 15 MV. The radiation treatment plan design for
intensity-modulated radiation therapy for prostate cancer was established with a prescription dose of 220 cGy per
dose and a total of 7260 cGy for 33 treatments. The linear accelerator used in the experiment is Varian's True
Beam STx (Varian, USA). Photoneutron dose was generated by using 15 MV energy in the planning target
volume (PTV). The treatment plan was designed with IMRT 5, 7, and 9 portals using the Eclipse System (Varian
Ver 10.0, USA). An optically stimulated luminescence albedo neutron dosimeter (Landauer Inc., USA) was used
to measure photoneutron dose. IMRT 5 portals, 1.7 per 1,000, 7 portals, 1.8 per 1,000, 9 portals, 2.0 per 1,000
were calculated as the probability of experiencing side effects on the thyroid gland due to photoneutron dose.
This study studies the risk of secondary radiation exposure dose that can occur during intensity-modulated
radiation therapy, and it is considered that it will be used as useful data in relation to stochastic effects in the
future.
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Fig. 1. Dose coverage of IMRT Plans.
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Fig. 3. OSLN albedo neutron dosimeter.
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Fig. 5. OSLN reader.

III. RESULT
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Table 1. Photoneutron dose according to the number of

beams (unit: mSv)
Thyroid
Classification
5 portals 7 portals 9 portals
Total
photoneutron dose 85.8 89.43 97.35
Measurement
(mean=St.D) 2,60 + 027 271 + 0.65 295 + 0.32
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Table 2. Probability of side effects according to the
number of beams during radiotherapy for prostate cancer

Classification 5 portals 7 portals 9 portals
Cancer 1724107 1.79%107 1.95%10°
incidence 1.7 per 1,000 1.8 per 1,000 2.0 per 1,000

IV. DISCUSSION
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