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ABSTRACT

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. As a result, it was appeared to exceed the amount of the dose
recommendation in order of hospital, general hospital and senior general hospital in the hospital-specific
classification and from 2 to 5 year, from 1 month to 1 year and from 6 to 10 year in the age-specific
classification. In addition, the amount of the dose recommendation was exceed in order of helical, axial and
volume in the scan-specific classification. As the results of the scan range reset to match the diagnostic reference
level, the dose reduction showed 11.68%, 15.79% and 20.66% in senior general hospital, general hospital and
hospital respectively. In the results of analysing patient average scan ranges which does not deviate from the
guideline of patient dose recommendation, there was age of 1 month to 1 year, 2 to 5 year and 6 to 10 year of
03.2+11.8 mm, 110.5+14.5 mm, and 117.8+17.2 mm respectively.

Keywords: Picture archiving communication system, Electronic medical record, Computed tomography dose index, Standard
diagnostic reference level.
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Table 1. The simple survey form for the optimized
CT scan protocols in this study.
Scan type
kVp
mAs
Scan time (sec)
Slice thickness (mm)

Scan Pitch (mm)
parameters

SFOV (mm)

Being (mm)

Range End (mm)

Rest Being (mm)

range End (mm)
Exposure CTDIvol (mGy)
dose DLP (mGy-cm)
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Table 2. Standard diagnostic reference level (DRL)
for the pediatric brain CT recommended by the
Korea Food & Drug Administration (KFDA).

CT dose index

Exposure condition

Tube .
Age voltage Tube current  CTDIvol> pLP®
(year) (kVp) (mA) (mGy) (mGy-cm)

CTDlvol
consideration 16 210
the conditions

Neonate ! 100

CTDIvol
consideration 20 260
the conditions

Imonth-1 100

CTDIvol
consideration 28 370
the conditions

2-5 120

CTDIvol
consideration 36 500
the conditions
! Infants of less than one month.
, This dose information is based on a measurement of the CT
dose index, which is the current standard for CT dosimetry and
erformance.
°, 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.

6-10 120

. RESULT
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3.1.1. Hed

A7 R H7FAHIRAS) ] HAH EFol| uE
A3+Z Table 30 YJERASIT LT}&E g <)
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Table 3. Distribution of patients according to
hospital classification.

Hospital Number of Number of

classification hospitals people Rate(%)
University hospital 5 643 31.47
General hospital 14 1,046 51.20
Hospital 5 354 17.33
Total 24 2,043 100.00

B 2] o) RO A (KEDA) ol 4 A4 3E Weksdar
T TS AN IAE ARE ol uhet

TE5ko] Table 40 YERNATE 17114 o]ste] A

o= 4427(21.63%), 2-54] ©|3} 97478 (47.68%), 6-104]
o]} 6277 (30.69%) ] At

Table 4. Age classification of subjects.

Age(year) Subjects(n) Rate(%)

1month-1 442 21.63
2-5 974 47.68
6-10 627 30.69
Total 2,043 100.00

3.1.3. =70 vevel &

=

T
Zob - CT A4 Al o8-8 270
T

epHelE 4
3led Table 5,691 YERNSITE A %8 80-120kVp, ¥
A5 AT 40-420mAs7F ARSE Ao LERSE
o 270 O 2= Axial, Helical, Volume H2]0] ©]
|53 UL Helical(84.82%), Axial(13.85%), Volume
(133092 0 o8 Wxsl =4 Jehdt). <)
O]2x F|(slice thickness)T= 3-5 mm, Elo]& ©]5AE]
(pitch)¥= 0.6-1.0 mm, ZNEZ] 334X (rotation time)=
0.6-2.0 sec, FA}ok ﬂﬂ(scan field of view. SFOV)"E 1
80-220 mm= ©]-&¥ il YUt

Table 5. Pediatric brain CT scan parameters in

this study.

Parameters Conditions

Tube voltage (kVp) 80 to 120
Tube current time (mAs) 40 to 420

Scan type Axial, Helical, Volume

Slice thickness (mm) 3.0 to 5.0
Pitch (mm) 0.6 to 1.0
Rotation time (sec) 0.6 to 2.0
SFOV (mm) 180 to 220

Table 6. Pediatric brain CT scan type in this

study.
Scan type Subjects(n) Rate(%)
Axial 283 13.85
Helical 1,733 84.82
Volume 27 1.33
Total 2,043 100.00

3.2. AFAE =A 2

3.2.1. Al wE HYE CTDIvold
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CTDIvol?] 7]5%ko] 20 mGySldl vlal 2APA T} A3
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4%, 20.47%7}F Z3= o] UERon DLPO| 7]Egk
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em® UER} ek a9 w et 7k 10.85%, 21.75%, 31.
05%7} Z3=o] Yepgt) 2-54 ©]dke] CTDIvol?]
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Table 7. The average age of the hospital in
accordance with the classification CTDIvol, DLP.
Average CTDIvol
assifiction CTDI DLP
1m-1 2-5 6-10 1m-1 2-5 6-10

Standaid
CTDI

20 28 36 260 370 500

University 2143  30.70 37.26 28821 445.85 540.15
hospital

m(%** 713 9.65 349  10.85  20.50 8.03

General
hospital 22,65 31.77 3779 316.55 45695 555.15

rate(%) 1324 1345 496 21.75 23.50 11.03

Hospital  24.09 33.85 41.08 340.73 502.02 556.95
rate(%) 2047 2091 14.12  31.05 35.68 11.39

*

, Korea Food and Drug CT dose values given in this standard
treatment.
* %

, Was divided by the clinical applied values to the CT dose index
presented by KFDA.
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Table 8. Analysis results for the average CT
dose index presented by the Korea Food &
Drug Administration (KFDA).

Age Average CTDI
(year) CTDlIvol DLP
Standard CTDI* 20 260
Imonth-1 22.72 315.17
rate(%) 13.61 21.22
Standard CTDI 28 370
2-5 32.11 468.27
rate(%) 14.67 26.56
*
Standard CTDI 36 500
6-10 38.71 550.75
rate(%) 7.52 10.15

¥
, Korea Food and Drug CT dose values given in this standard
treatment.
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AES AxialPA o2 2708 $hab= 322,06 mGy-c
m, Helical®§4]>  328.20 mGy-cm, Volume™2]- 295,
23 mGy-em® YER} AeaF=91 1) 2t 23.87%, 2
6.23%, 13.55% Z=7t=]o] YEbTh 2-54] ©]ste] CTDI
vol?] 7]k 28 mGyd]l AHgS Axiald2] o=
22708+ FAH= 32,48 mGy, Helical®$2]2 33.15 mGy, V
olume™2]2 3069 mGyE YER} ZAddusE9w
Z} 16.00%, 18.40%, 9.60%7} Z3}E] o] YEhton DL
P9l 7153 370 mGy-emSld] AFFLE Axial'd2] 0
2 2708 A= 479.04 mGy-em, Helical 2)-2491.10
mGy-cm, 434.71 mGy-cm® UER}
Az F= 1Y) ZF 29.47%,  32.73%, 17.49%7}F %3}
wo] LERTE 6-104] ©]3ke] CTDIvol®] 717k 36
mGyJ 8] A2 Axial'§2] 02 2708 $hAb= 39.07
mGy, Helical 2] 3922 mGy, Volume™2]> 37.83
mGy= YER} A9 00 7} 8.54%, 8.94%, 5.0
9%7F 27 Eo] Yelte™ DLPY| 7|4k 500 mG
yemSld] A AxialZ 2703 A= 560.55 mG
y-cm, Helical®82]- 562.95 mGy-cm, Volume™2]- 52
8.75 mGy-em® YUER} ZEZ9w ek ZF 12.11%,
12.59%, 5.75% Z3¥o] YEebgth A4 S8 Helical
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Table 9. Comparison of CTDIvol, DLP average
value of the scanning methods.

VolumeHH2]-&

Average CTDIvol

fycpalel CTDIvol DLP
Im1_ 25 610 Iml 25 610
Standard
pmeal (R 36 2600 370 500

Axial 23.19 3248 39.07 322.06 479.04 560.55
rate(%) 1596 16.00  8.54 23.87 29.47 12.11

Helical 2343  33.15 3922 32820 491.10 562.95
rate(%) 17.17 1840 894 26.23 32.73 12.59

Volume 2157 30.69 37.83 29523 43471 52875
rate(%)  7.69 9.60 5.09 13.55 17.49 5.75
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Table 10. Scanning range setting to reset the
scanning range according to age.
Average Reset

Age Reduction
Scan range scan scan .
(year) ratio(%)
range range
Imonth-1 121.14+29.7 133.38 112.20 15.88
2-5 132.7436.7 151.52 122.03 19.46
6-10 135.61+35.0 152.93 132.59 13.30
Total 145.94 122.28 16.21

Amdz Ahza1E919] CIDIvold} DLPE %335}
v I 238HA] % IFo® vro] ARgE 2~
U] 2ol & 4181 Table 110 YERNSATE 17]
H-1A4] o]ake] AP M = 121.1429.7 mmollA] 270
A= ARgEtaL 919l CTDIvol® DLP7F %3314
= ol AFEE AAH9E 103.2411.8 mm, X
Hali= aFA AFEE AHYE 133.6+417.2 mmE
et 2-54] o]3ke] Aol A= 13274367 mm
A 2SS ARSI 9212 CTDIvol® DLP
7} 23] e 2EolA AREE HE 1105+

270
14.5 mm, ZIFehHs 250l AREE A9 1482
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+21.2 mm®= YERGTE 6-104] o8] Skafoll A= 135,
6435.0 mmol|A =AW E AFEsta 9l9le CTDI
vol¥ DLP7} Z¥&HA] & 5o AREd 270
= 117.8+£17.2 mm, Z29sh= T1FolA AREE 270
HE 153.8+£16.7 mm= YERTh Aoz A
#1799 CTDIvol?} DLPE Z3al%] @oed 17)
A4 o8te] A& A= 103.2+11.8 mmollA] 2704
Q& ol]gatefor sl 2-54] o]ske] A= 1105
+14.5 mm, 6-104] ©]5}2] AF|A = 117.8417.2 mm
N ~HLIE o] &3t oF it

Table 11. Comparison results for the scan range.

Ace Within CT Excess CT
s Entire group dose index dose index
(year)
group group
Imonth-1 121.1£29.7 1032118 133.617.2
2-5 132.7136.7 11051 145 14824212
6-10 135.6+35.0 117.8+ 172 153.8+ 16.7

3.2.6. &oF T4 CT AL Al stepel A A]
Zeo} 5 CT #HAF Al Table 10914 Hol5= CTDI
volZ} DLP7} 23skA] &= 2~H9E ol &3sty th
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23k ¢ BAFHEHS 230mAse|3), 2ME A EE 103.
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wiet.

Table 12. Pediatric bead CT scan during irradiation
conditions set.

P . Conditions

arameters Imonth-1 2.5 6-10

Tube voltage

100 100 120 100 120

(kVp)

Tube current

time 230 300 180 350 200
(mAs)

Scan range

) 10324118  1105+145  11784+172
Pitch 1.0 10 10 10 1.0
(mm)

Rotation time 20 20 20 20 20
(sec)

SFOV 180 20 20 220 220
(mm)

Iv. DISCUSSION
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