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Abstract

The purpose of this study was to derive the proposals and to suggest the exposure dose
reduction scheme on pediatric head CT scan by analyzing and comparing CT dose index (CTDI)
and the national diagnostic reference levels. From January 2014 to December, 231 children under
10years who were requested a pediatric head CT scan with head injury were examined. Research
methods were to research and analyze the general characteristics kVp, mA test coverage CTDIyq
and DLP referring to dose reports and electronic medical record (EMR). As a result, 7.4%(17
patients) of the total subjects in CTDIyo showed a national diagnostic reference levels exceeding.
For DLP 41.6%(96 patients) in excess was relatively higher than CTDIy,. DLP was exceeded
more than about 60% that is higher than the CT dose index presented by Korea Food & Drug
Administration. it is cause of high DLP that scan range increased more than about 30% wider
than the standard test coverage presented in Health Insurance Review & Assessment Service.
In conclusion, it is able to significantly lower the dose if it is complied with checking the baseline
scan range of pediatric head CT scan and appropriately adjusting the protocol.
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dhebHEl = [Table 1] A A8t

Table 1. Pediatric brain CT scan parameters in

this study

Parameters Conditions
Tube voltage (kVp) 100 to 120
Tube current time (mAs) 98 to 210
Scan type Helical
Slice thickness (mm) 5.0
Pitch (mm) 0.8
Rotation time (sec) 0.7
2. i

£ ATE CT $=2 26018 (%E4, GE Healthcare,

USA)ol| A#E Az 814 (dose report) 2} o] Z 42k
2FE (electronic medical record, EMR)&

2po] dnkd 53048, A%, w7 ),
FAF(mA), AAF B9 (scan range), 12|31 CT A3k
A #2] CTDL, DLP(dose length product) &
tHFig. 1. & Q7 A48 CT AZHNEES 454

H
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Patient Name:

Accession Number: 1400772571

Pafient ID:

Exam Descripion: Routine Brain CT (Non CE)

Exam No: 13724
2014 Oct 27
Discovery CT750 HD

Dose Report

Scan Range CTDivol DLP
(mGy-cm)

(mm) (mGy)

156.250-111.250 17.20 288.48
Total Exam DLP.

mn

Fig. 1. Shows the dose report by using the CT
dose index for the annually pediatric
brain CT.

Table 2. Standard diagnostic reference level
(DRL) for the pediatric brain CT
recommended by the Korea Food & Drug
Administration (KFDA)

Exposure condition

CT dose index

Age Tube Tube CTDL DLP?
(vear) voltage current
kvp) (mA) (mGy)  (mGy-cm)
CTDlvol
Neonate1 100  consideration 16 210
the conditions
CTDlvol
1 month — 1 100  consideration 20 260
the conditions
CTDlvol
2-5 120  consideration 28 370
the conditions
CTDIvol
6-10 120  consideration 36 500

the conditions

‘,Infants of less than one month.

Z,This dose information is based on a measurement of the CT
dose index, which is the current standard for CT dosimetry
and performance.

3,The dose length product is the product of the CTDIvol and
the scan length for a group of scans. This number can be
summed over the entire exam to give an estimate of the
total dose.
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Table 3. Comparison results for the standard
diagnostic reference level (DRL)
presented by the Korea Food & Drug
Administration (KFDA) and applied
clinical CT dose index,

Ratio exceed
Age Subjects the CT dose index
(year) n) CTDly DLP
n(%) n(%)

1 month — 1 73 12(16.4) 20(27.4)
2-5 96 0(0.0) 62(64.6)
6-10 62 5(8.1) 14(22.6)
Total 231 17(7.4) 96(41.6)

Table 4. Excess rate of the distribution for the
patient in excess of the standard
diagnostic reference level (DRL) according

to the age.
CTDlyg DLP
Excess n(%) n(%)
Ae AR a5 610 1 25 610
(year)
Less than
=% 541.7) - - - - -
6-10% 3(25.00 - 1(20.0) 3(15.0)17(27.4) 2(14.3)
11-20% 4(33.3) - 3(60.0) 6(30.0)21(33.9) 6(42.9)
21-30% - - 1(20.0) 7(35.0)13(21.0)5(35.7)
31-40% - - = 2100 7(11.3) (7.1
More than
40% - - - 21100 4(6.4 -
Total(n) 2 0 5 20 62 14
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Table 5. Analysis results for the average CT
dose index presented by the Korea Food &
Drug Administration (KFDA)
Within Excess

Age CT dose index CT dose index
(year) CTDly DLP CTDlya DLP
(mGy)  (mGy-cm) (mGy)  (mGy-cm)
1 month - 1 18.7 242.6 21.9 323.3
rate* -6.5% -6.7% 9.5% 24.3%
2-5 25.3 342.9 0 457.5
rate -9.6% -7.3% 0% 23.6%
6-10 33.1 480.5 38.6 588.5
rate -8.1% -3.9% 7.5% 17.7%
* Was divided by the clinical applied values to the CT dose
index presented by KFDA. “=" means a decrease, and “+

means to increase.

Fig. 2. Shows the reference scan range of
pediatric brain CT presented by the
Health Insurance Review & Assessment
Service.

Table 6. Analysis results for the average scan
ranges of the entire group, and the
within and excess CT dose index groups

Scan ranges (mm)

Age Entire Within Excess
(vear) group CT dose index CT dose index
group group
1 month-1 141.9+13.3 126.5+84 147.6+9.7
2-5 160.6+9.8  153.1+7.3  162.4+9.5
6-10 175.4%19.0 161.4+85 183.1+18.9

Table 7. Comparison results for the scan range

rate’
A Reconstructed Entire  Within ~ Excess
ge
scan range group CT dose CT dose
(year) . .
(mm) index  index
group  group
1 month-1 108.5+10.1 30.8 16.6 36.0
2-5 123.1+£8.0 30.5 24.4 31.9
6-10 130.1+13.8 34.8 241 40.7

* Were divided by the entire group, the within and excess CT
dose index groups to the reconstructed scan range presented
by Health Insurance Review & Assessment Service.
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