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Abstract: Objective To estimate the organ dose in the CT examination for pediatric patients based on the body size.
Methods The VirtualDose™ software was used to calculate the organ dose in pediatric patients during CT examination.
Based on the size- specific dose estimates (SSDE) calculated with the use of American Association Physicists Medicine

(AAPM) Task Group 204, the organ doses in pediatric patients during CT examination were estimated. Results The

personalized organ doses in pediatric patients during CT examination.

estimated SSDE based on the age, weight and abdominal circumference of pediatric patients were significantly correlated
with the dose of the main organs, such as the lung, stomach, liver, heart, breast and skin. The conversion factor of SSDE

with organ dose was deduced from these data. Conclusion The SSDE can be used to accurately and rapidly estimate
Keywords: pediatric patient; CT examination; organ dose; size-specific dose estimation
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Tab.1 Body parameters of pediatric phantoms in VirtualDose™ software

Item Height/em  Weight/kg Abdominal circumference/cm BMI/kg - m”
Newborn 47.8 3.27 37 14.3
One-year 76.6 9.39 53 16.0
Five-year 110.4 16.45 58 13.5
Ten-year 140.1 30.16 71 15.4
Fifteen-year male 166.5 52.24 88 18.8
Fifteen-year female 161.7 53.13 83 20.4

BMI: Body mass index
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Tab.2 Estimated effective diameter based on weight, age, abdominal circumference of patients (cm)

Item Newborn One-year Five-year Ten-year Fifteen-year male Fifteen-year female
Method 1 11.1 14.4 17.9 18.8 24.7 24.7
Method 2 11.2 15.1 18.5 21.6 26.0 26.0
Method 3 11.8 16.8 18.5 22.6 28.0 26.4
Mean 11.3 15.7 18.3 21.0 26.2 25.7

Method 1: Estimated effective diameter based on weight; Method 2: Estimated effective diameter based on age; Method

3: Estimated effective diameter based on abdominal circumference
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Tab.1 SSDE of pediatric patients in CAP examination (mGy)

Item Newborn One-year Five-year Ten-year Fifteen-year male  Fifteen-year female
Method 1 14.18 12.43 11.16 10.57 8.37 8.37
Method 2 14.18 12.20 10.69 9.41 8.02 8.02
Method 3 13.83 11.27 10.69 9.06 7.44 7.90
Mean 14.06 11.85 10.69 9.64 7.90 8.13

SSDE: Size-specific dose estimates; CAP: Chest-abdomen-pelvis
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Fig.1 Relationship of CTDI,, and SSDE based on three methods in

pediatric CAP CT examination
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Tab.4 Conversion factors of SSDE and organ dose

Item Lung Stomach Colon Breast Skin Liver
Conversion factor 1.04 1.10 1.18 0.97 0.51 1.12
Standard deviation 0.055 0.052 0.110 0.059 0.018 0.032

137 = This Study
124 e - —e— Moore et al,2014
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