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Activity Report of JHPS Working Group on Accidental X-ray Exposures
—Subcommittee 2: Dosimetric Issues on X-ray Exposure Accidents—

Masafumi AKTYOSHL*"2 Keiji ODA,*"* Atsushi KASAL*"4 Munehiko KOWATARL*">#
Minoru SAKAMA,*¢ Nobuyuki HAMADA*!7 and Masahiro FUKUSHI*!#

The JHPS Working Group for Discussion on X-ray Exposure Accidents summarized the background of the X-ray exposure
accident happened in Himeji, Hyogo in May 2021. The working group paid attention to the viewpoint of fostering a further
awareness of the need to the radiation safety culture and discussed issues identified to contribute to the prevention of possible
future X-ray accidents as one of the goals. The article introduces an example to apply the dose estimation method using a
Monte Carlo simulation discussed in the working group. The authors summarized other methods of dose estimation, the
technical limitations and the challenges of each method. The authors believe that these summary for dose estimation method
will be informative and helpful to overcome the future issues in this area. The authors also considered that information on the
energy distribution of low-energy X-rays in the body of an exposed patient is important for radiation emergency medicine and
radiation protection purposes and that individual and environmental monitoring of low-energy X-rays is still challenging.
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Photon flux distribution per a source Absorbed dose distribution per a source
emission (diagnostic X-ray continuous emission (diagnostic X-ray continuous
spectrum of Tucker approximation) [cm?] spectrum of Tucker approximation) [Gy]
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Sagittal plane (horizontal) in the tetrahedral mesh type of MRCPs (adult male) [cm]

Fig. 1 Examples of exposure dose due to X-rays by introducing the tetrahedral mesh-type MRCP with posture of bending.
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(A) Absorbed dose distribution in the human body per unit (B) Absorbed dose distribution in the human body per unit
fluence, when 662-keV mono-energetic gamma-rays are fluence, when 20-keV mono-energetic X-rays are irradiated
irradiated (cross-sectional view). (cross-sectional view).
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(c) Enlarged view of the absorbed dose distribution per unit
fluence in the vicinity of the surface of the body, when 20-keV
mono-energetic X-rays were irradiated.

Fig. 2 Examples of MC calculation results of absorbed dose distributions in the human body with different energies of gamma
rays and X-rays. Irradiation geometry was taken as anterior-posterior geometry (AP geometry). Photons were irradiated from
negative to positive Y-axis direction. The absorbed doses per fluence (photons cm ™) are indicated.
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Fig.3 Picture of MRCP wearing the cloth.
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Fig. 4 Example of energy responses of electronic personal dosimeters. This was created by the author based on reference [16].
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Fig. 5 Comparison of ratios of different occupational quantity to protection quantity.
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