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Establishment of Secondary Cancer Risk Assessment Method for Microstructure
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We evaluated the secondary cancer risk in human phantom data based on voxel
and tetrahedral mesh representations under Total Body Irradiation. While using the tetrahedral mesh
allowed for a more detailed evaluation of dose variation in clinical settings, there were
differences observed in the average dose received by each organ and in the calculated Organ
Effective Dose and Excess Absolute Risk. These differences suggest that the evaluation of secondary
cancer risk using the tetrahedral mesh may exhibit different trends compared to previous studies
based on voxel representations.
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Table 2

Table 2 Carcinoma Sarcoma  RED Schneider
Site Mechanistic Model Bell- Plateau f3 e Y e Y a
shaped
a R a a
Brain/CNS 0.018 0.93 0.7 -0.024 2.38
Salivary 0.087 0.23 0.73 -0.024 2.38
Gland
Thyroid 0.318 0.4 -0.046 0.6
Skin 0.047 0.047 0.46 -0.61 4.36
Female Breast 0.044 0.15 8.2 -0.037 1.7
Lung 0.042 0.83 8 0.002 4.23
Heart 0.06 0.5 0.7 -0.013 -0.56
Stomach 0.46 0.46 5.2 -0.002 1.9
Liver 0.323 0.29 2.4 -0.021 3.6
Small 0.591 0.09 10 -0.056 6.9
Intestine
Colon 0.001 0.99 7.4 -0.056 6.9
Bladder 0.219 0.06 3.8 -0.024 2.38
Cerrobend 0.90 cm
0.65 cm
OED EAR Table 3
(<0.03 MeV)
(Yeom et al., Nucl Eng Technol. 2019) 3.4%
CT
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OED EAR
OED
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Table 3 OED EAR Rel.
Diff. ( )/ (
)
Average Dose (Gy) OED (Gy) EAR
Voxel Mesh Rel. Voxel Mesh Voxel Mesh Rel. Abs.
Diff. Diff. Diff.
Brain 6.37 6.26 -1.67 5.58 5.49 3.90 3.84 -1.60 -0.06
Salivary 6.68 6.58 -1.54 2.83 2.68 2.06 1.96 -5.07 -0.10
Gland
Thyroid 6.58 6.61 0.41 0.29 0.37 0.12 0.15 27.50 0.03
Skin 7.58 7.39 -2.59 5.70 5.46 2.62 2.51 -4.18 -0.11
(Plateau)
Skin 7.58 7.39 -2.59 4.16 3.96  1.92 1.82 -4.99 -0.10
(Bell-
shaped)
Breast 8.88 8.67 -2.36 4.56 4.29 37.42 35.21 -5.90 -2.21
Spinal 6.23 6.22 -0.11 5.45 5.36 3.81 3.75 -1.66 -0.06
Cord
Lung 7.28 7.33 0.63 5.06 5.03 40.49 40.24 -0.63
Heart 8.07 7.93 -1.72 0.41 0.42 0.29 0.29 2.06 -0.26
Stomach 8.26 7.98 -3.38 0.59 3.09 3.17 2.47 0.08
Liver 7.96 7.94 -0.27 0.58 0.58 1.39 1.39 0.32 0.0045
Small 8.17 8.01 -1.92 0.09 0.93 1.15 23.98 0.22
Intestine
Colon 8.20 8.11 -1.12 8.08 7.99 59.77 59.10 -1.13 -0.67
Bladder 7.15 7.09 -0.82 0.68 0.72 2.57 2.75 7.30 0.19
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