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ABSTRACT

Even though children are exposed to the same amount of radiation, their effective dose amount is higher than
those of adults. Therefore, it is very important to reduce the amount of unnecessary radiation exposure because
children have a higher radiosensitivity and a smaller body size than adults. In this study, the proposal to seek
ways to reduce the amount of radiation is drawn by comparing and analyzing CT Dose Index(CTDI) on the
pediatric head CT which was performed at the Busan regional hospitals, to the national diagnostic reference
levels. For this, the pediatric head CT scan was conducted among the CT equipments that were installed in
downtown Busan. From 2,043 children 10 years old or less who were referred to the pediatric head CT scan,
targeting the 28 CT equipments in the 24 hospitals that transmit dose reports to PACS, were examined
retrospectively. As a result, the average value of CTDIvol, computed tomography dose index (CTDI) of infant
brain, across the hospital, was 31.18 mGy, with DLP of 444.73 mGy-cm, which exceeded the diagnostic reference
level. The lower the age, the more management is needed for radiation. However, the reality is that the CT
examinations are being conducted with a dose that exceeds the reference level as the age of the aged is exceeded.
For this purpose, the study seeks to determine the degree of doses of doses outside the diagnostic reference level
and analyze the cause of the excess dose and devise measures to reduce the dose reduction.
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Fig. 1. Diagramming of study process

Table 1. Standard diagnostic reference level (DRL)
for the pediatric brain CT recommended by the
Korea Food & Drug Administration (KFDA).

CT dose index

Exposure condition

Ace Tube Tube 9 3
( egar) voltage current CTD(I::’ ol DGLP
y (kVp) (mA) (mGy) (mGy-cm)
CTDlvol
Neonate 100 corsideration 16 210
the conditions
CTDIvol
1month-1 100 carsideration 20 260
the conditions
CTDIvol
2-5 120 consideration 28 370
the conditions
CTDlvol
6 -10 120 corsideration 36 500
the conditions

1, Infants of less than one month.

2, 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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. RESULT
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3 AA CIDIvol# DLP Hu AZARHOZE
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Table 2. Comparison of average value and standard

value between CTDIvol and DLP of all ages in the
entire  hospital.

95%

Age n M SD confidence  standard
interval
CTDI Im-1 442 2272 1052 (22313967)’ 20
25 974 3211 1127 (33307520) 28
610 627 3871  12.69 %’_‘6757)’ 36
Total 2,043 3118  12.85 (3321375) -
DLP Im-1 442 31517 14676 5 '9421)’ 260
25 974 46827  159.90 (j‘;‘ﬁfg 370
610 627 55075  177.53 g572§2291) 500
Total 2,043 44473  183.83 (;‘éﬁff)’
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Fig. 2. Comparison of average value and standard
value between CTDIvol and DLP of all ages in the
entire hospital.
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Table 3. Comparison of average value and standard

value between CTDIvol and DLP of all ages in the
University hospital.

95%

Age n M SD confidence  standard
interval
CTDI Im-1 142 2143 1052 (222953()6)’ 20
25 318 3070 1127 (3229_-2147)’ 28
610 183 3726  12.69 gﬁf‘% 36
DLP Im-1 142 28821 14676 (32()7;,;;2%, 260
25 318 44585 1599 ﬁ‘ggfﬁ 370
6-10 183  540.15  177.53 (555'%116“)’ 500
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Fig. 3. Comparison of average value and standard

value between CTDIvol and DLP of all ages in the
University hospital.

FEge 9% CIDvIlS 1421 Qa9 ¥

T 2 20 mGyolW I5H S 22.65 mGy, 2-5
Al FF w2 28 mGyolH Hw gk 31.77 mGy, 6-10
Al FF 7S 36 mGyolal H ke 37.79 mGy YE}

sk DLPO A5 17l€-1d 2% @2 260 mGy-em
ol H{ghS 316.55 mGy-cm, 2-54 5 & 370 m
Gy-cmO|™ Hi gk 456,95 mGy-cm, 6-104] 5 #h
& 500 mGy-em©|™ HF g 555.15 mGy em® LHE}
Wtk Ao 9 49 3ol 950 A=t EF
Fro] X3 QA womw BEAHoR ¥FE gH}
AFAE7Y =4 ERRtT

Table 4. Comparison of average value and standard

value between CTDIvol and DLP of all ages in the
General hospital.
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Fig. 4. Comparison of average value and standard
value between CTDIvol and DLP of all ages in the
General hospital.
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Table 5. Comparison of average value and standard
value between CTDIvol and DLP of all ages in the
hospital.

95% 95%
Age n M SD confidence  standard Age n M SD confidence  standard
interval interval
CTDI Im-1 222 2265  13.02 (22259;)’ 20 CTDI Im-1 78 2409 872 (2262"()162)’ 20
25 485 3177 1278 8329623; 28 25 171 3385 13.77 (3351.9737)’ 28
610 339 3779 1342 %ﬁfg; 36 6-10 105 41.08 1239 %S_fgg)’ 36
DLP  Im-1 222 31655 171.09 %?;% 260 DLP  1m1 78 47 10662 (336127668)’ 260
25 485 45695  178.96 %?39918)’ 370 25 1m0 %0 16636 (542776_53]3)7 370
6-10 339 55515  184.97 (557339329)’ 500 6-10 105 %9 16078 (:3523235_5363)’ 500
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Fig. 5. Comparison of average value and standard
value between CTDIvol and DLP of all ages in the
hospital.
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Table 6. The analysis of the average scan range and
resent scan range according to the classification by
hospital.

Average Reset

Classification Scan range scan scan huction
range range ratio(%o)
University
hospital 12354335 137.79 121.70 11.68
General
hospital 130.2£39.9 14591 122.86 15.79
Hospital 14124287 154.11 122.27 20.66
Average 145.94 122.28 16.21

Table 7. Application use/not used of the exclusive
protocol of pediatric brain CT.

Classification

; University General :
Sortation hospital hospital Hg?g}l;al

n(%) n(%) 0
Pediatric use Use 3(60.0) 16(72.7) 6(28.6)

of brain CT Not

scan 2(40.0 6(27.3 15(71.4
protocol used (40.0) (27.3) 714
Total 5(100.0) 22(100.0) 21(100.0)

Table 8. The criteria for the exclusive protocol of
Pediatric Brain CT.

Classification
; University General .
Sortation hospital hospital Hgfg}l;al
n(%) n(%) 0
Use the
adult 0(0.0) 1(16.7) 8(53.3)
o protocol
Criteri
a Radiation
's 0(0.0) 5(83.3) 7(46.7)
experience
Other 2(100.0) 0 (0.0) 0(0.0)
Total 2(100.0) 6(100.0) 15(100.0)
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