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Medical Radiation Exposure in Children CT and Dose Reduction
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Abstract

Recently pediatric CT has been performed by reduced dose according to tube current
modulation®] 2}, this fact has a possibility more reduce a dose because of strong affect depend
on tube current modulation.

Almost all MDCT snow show and allow storage of the volume CT dose index (CTDIvol), dose
length product (DLP), and effective dose estimations on dose reports, which are essential to
assess patient radiation exposure and risks. To decrease these radiation exposure risks, the
principles of justification and optimization should be followed. justification means that the
examination must be medically indicated and useful.

Results is using tube current modulation®]2}al tend to the lower kV, the lower effective dose.
In case of use a low dose CT protocol, we found a relatively lower effective dose than using tube
current modulation.

Average effective dose of our studies(brain, chest, abdomen-pelvis) less than 47%, 13.8%,
25.7% of germany reference dose, and 55.7%, 10.2%, 43.6% of UK(United Kingdom) reference
dose respectively. when performed examination for reduced dose, we must use tube current
modulation and low dose CT protocol including body-weight based tube current adaption.
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Table 1. Adapted values of tube potential(kV) and tube current(mAs) for five body weight groups.

age kevdl bocly. welgt brain CT chest CT abdomen-pelvic CT
(kv/mAs) (kv/mAs) (kV/mAs)
0~1 month (5 kg 100/120 80/40 80/65
1 month~1 ages 5~10 kg 100/140 80/50 80/80
1~5 ages 10~20 kg 100/190 80/65 80/105
5~10 ages 20~50 kg 120/160 80/90 80/130
10~15 ages 50 kg ) 120/170 100/65 100/95

Table 2. CT imaging parameters and scan ranges in CT examination protocols.

division brain CT chest CT abdomen-Pelvic CT
beam collimation(mm) 1.5%12 1.5X16 1.5X16
reconstructed section 45 3~5 3~5
thickness(mm)
reconstruction kernel h40s b30f b30f
scan range vertex to skull base lung apex to left kidney liver dome to symphysis pubis
(upper to lower limit) upper pole




A0 CT

Table 3. Summary of radiation dose parameters, CTDIvol, DLP and effective dose for brain, chest

and abdomen—pelvis CT images

prgt-!)col parameter (kV/mAs) CTDhy (mGy) DLP (mGy *cm) dgfsf(ee(crtrlgl)
80/200 14.59 166 0.66
100/200 24.44 279 1.12
brain
(1 sec) 120/150 36.38 415 1.66
TCM 24.69 319 1.28
LDCTP 23.22 265 1.06
80/200 0.5 11 0.2
100/200 1.1 23 0.41
(O_%r;ezfac) 120/150 1.29 27 0.49
TCM 1.16 24 0.43
LDCTP 1.12 24 0.43
80/200 2.3 77 1.54
abdomen— 100/200 3.02 96 1.92
pelvis 120/150 4.7 150 3
0.37 sec) TCM 2.23 7 1.42
LDCTP 2.1 72 1.44

Table 4. Summary of radiation dose for the current study, the German survey(Ger), and the United
Kingdom(UK) survey and low dose CT protocol(LDCTP) survey.

CT CTDly (mGy) DLP (mGy - cm) effective dose (mSv)

protocol Ger UK LDCTP Ger UK LDCTP Ger UK LDCTP

brain 49.0 43 23.22 611 465 265 2.6 1.9 1.06

chest 8.4 13 1.12 137 228 24 3.1 4.2 0.43

abdomen—pelvis 8.3 6.2 2.1 261 312 72 5.6 3.3 1.44
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