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Quantification of radiation exposure th[og?h low-energy X-ray irradiation under
contrast imaging and assessment of feasibility for novel radiotherapy approaches
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The aim of this study is to quantify the sensitization effect of low-energy
X-rays caused by contrast agents, which have not been traditionally considered in radiation dose
estimation, and to elucidate the radiation doses in low-energy X-rays under contrast enhancement.
Furthermore, we aim to explore the feasibility of novel radiotherapy based on the dose enhancement
effect when contrast agents are present in tumors.

We quantified the radiation dose increase due to contrast agent use in radiodiagnosis, finding a
dose increase of over 20% even at low concentrations, and constructed dose increase coefficient
models for various contrast agent concentrations. Additionally, we successfully proposed a novel
treatment called LiPERT for increasing radiation doses when high concentrations of contrast agents
are present. We are proceeding with efforts to generalize the findings of this study and promote
their dissemination as part of treatment planning systems for high-precision radiotherapy.
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10mg/ml  20mg/ml 30mg/ml 40mg/ml 50mg/ml “plan
Tumor
Dogz (cGy) 37308 3675.5 3684.4 3693.3 37433 3750.0
Dsox (cGy) 4779.1 4701.8 4597.9 4494.0 44152 4630.0
D2z (cGy) 5175.6 5132.7 5159.2 5185.6 5259.5 5110.0
Dinean (cGy) 3766.2 37243 3662.0 3599.8 3552.1 3599.8
_ LiPERT MV-nl.
LiPERT 10mg/ml20mg/ml_30meg/ml 40mg/ml S0mg/ml Lo
Liver-GTV Vsgy (%) 471 382 324 26.6 186 376
Vaogy (%) 0.5 0.3 0.3 0.3 0.3 5.74
Dinean (Gy) 5402 3677 3085 2492 2027 3677
LiPERT
MaxDose (cGy) g 0me/ml 30mg/ml _40mg/mi Somg/mi "' P12"
Bone(cGy) 1838.5 1239.5 1111.8 984.1 744.0 1411.9
OAR Spinal Cord(cGy) 1554.9 1065.0 893.7 7224 644.5 779.7
Rt.Kidney(%) 2.6 1.8 15 1.2 1.0 13
Lt.Kidney(%) 3.2 2.2 1.8 15 13 21
Lung(%) 1.0 0.7 0.5 0.4 0.4 0.7
7. MV-plan LIiPERT
DVH (5 )
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