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Justification and optimization of pediatric CT
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—{ Abstract

This review article will look at how we might quantify our performance regarding the
justification and optimization of radiation protection. The Japan Radiological Society and the
Japanese College of Radiology published “Diagnostic guidelines 2013”. These evidence-based
guidelines included the contra-indication of head CT for pediatric minor head trauma. Also,
ultrasonography is recommended for children with right lower quadrant pain prior to contrast
enhanced abdominal CT. Wider use of these guidelines might help to reduce unnecessary
irradiation of pediatric patients.

Recently, the optimization of pediatric CT technique has also been changed as compared
to several years ago. New technical innovations such as iterative reconstruction used in daily
practice and lower Kkilo-voltage of X-ray tube voltage have been positively applied to pediatric
chest and abdominal CT. Each department should investigate its own local diagnostic reference
level (DRL) of CTDI,,; and dose length product (DLP) as to whether they are reasonably
optimized or not as compared with standard DRLs in the literature. We should know Size Specific
Dose Estimation (SSDE) as a newly introduced CT radiation unit by the American Association
of Physicists in Medicine (AAPM). SSDE overcame the disadvantage of CTDI,,, which had not
reflected a patient’s individual size. National dose index registry (DIR) might be organized for
future work of the radiological society. It is necessary that physicians who take part in pediatric
radiology adopt the contemporary state of the art described above in daily practice for continuous
minimization of CT radiation exposure in children.
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Table | : mAs Reduction Factors for the Pediatric Abdomen and Thorax

Room # : CT Unit : Date :
Abdomen kVp mA Time (sec) Pitch Abdomen Pitch Thorax
Baseline : 120 400 0.40 1.60 1.50
Abdomen Thorax
PA Thickness Approx
(cm) Age mAs Reduction Factor  Estimated mAs  mAs Reduction Factor ~ Estimated mAs
(RF) = BL X RF (RF) = BL X RF
9 newborn 0.43 68.80 0.42 63.00
12 1yr 0.51 81.60 0.49 73.50
14 5yr 0.59 94.40 0.57 85.50
16 10 yr 0.66 105.60 0.64 96.00
19 15 yr 0.76 121.60 0.73 109.50
22 small adult 0.90 144.00 0.82 123.00
25 med adult 1.0 160.00 0.91 136.50
31 large adult 1.27 0.51 1.16 174.00
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