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— A Study on the exposure dose for the computed tomography —
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Fig. 1. The equipment used for CT dosimetry

Fig. 2. Scan images at center of head phantom and at

12 o'clock direction of body phantom
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1) Table 19418} Zro] A 32t CTAR Q] AFEH
Z3} head phantom® 7-$ 100 mAs CTDIZH
FEHOIA 7.9~18 2 mGyS] EXLE YEhon ¥
42 13.1+3 1 mGygch 283 FHBELE g o~
20.1mGy9 BZE Ul HtE 13.743.3

Table 1_ Results of measurement for CTDI it (mGy)
CTDI / 100 mAs
Phantom (average / range) CTDiw/ 100 mAs
(average / range)
Center Periphery
Head 13.1£3.1 / 7.9~18.2 13.7+3.3 / 8.2~20.1 13.543.2 / 8.1~19.1
Body 4,0£1,0 / 2.3~6.0 86425 / 4.4~13.8 71420 / 3.7~10.9
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Table 2, Results of measurement for CTDIw /100 mAs by No, of detectorb

unit : (mGyy
Single detector CT Multi detector CT
Phantom | Average / Conventional 4 detector | 8 detector | 16 detector
Spiral CT A
range pirel G cT Verege cT cT cT
12.1+3.0 / 15.342.7 /
Head 8.1~10.1 12,743.0 10.342.3 10.6-18.1 17.1£0,9 15.143.2 14.4%3.0
6.241.8 / 8.3+1.6 /
Body 3.7~10.9 6.3£1.7 5.6+2.2 5.6~10.1 9.0+0.8 9.0+1.4 7.7+1.8
Table 3, Comparison of CTDIw in 16 channel multi detector CT by beam width unit : (MGy)
CTDiw / 100 mAs
Phantom
A unit using 10 mm & 20 mm beam width A unit using 12mm & 24 mm beam width
Head 17.10.7 11,707
Body 9.340.6 6.1£0.3

mGy©|%tl, Head phantom® ZFHE CTDIZFS
SAFol vl FIPLE & wf 0.6 mGy(eF 1.05
1) ¥4 uebdth Body phantom® 100 mAsY
CTDIgLS FdolA 2.3~6,0 mGy MR &
72 4,041, 0 mGy it ¥hd FHE = 44~13.8
mGy HLgoen 8.6+2.5 mGyitl. Body
phantomo| 42} FHE  CTDIgR- B3]
Bt 4.6 mGy(eF 2.24) © ESket

FHESL SPFo CTDIgEE ©|-§3te] 3 head
phantom®] CTDIwZlS 8.1~19.1mGy YL,
Hat 13.5+3.2 mGyHth 18l body phantom@]
CTDIwgtS 3.7~10.9mGy HYF, FHA 7.1
2.0 mGyith.

Single detector CT9] CTDIwZS Table 204 K
0] head phantom® 3% 8.1~19.1mGy2] £3X
£ HYal, HF2 12.1+3.0 mGy©|3lct}. ©]F spiral
CTE H4t 12.7+3,0 mGy©|%lal, conventional CT
+ B+t 10.3+2,3 mGy2 UETh o] ZAE spiral
CT7} conventional CTo] B|8] 2.4 mGy(2F 1,234))
=34t

Body phantom& 3.7~10.9 mGy2] X E HFHEOS
o], HdahS 6.241,.8 mGyo|ict. ©] 5 spiral CT
L 6.3+1,7 mGy2] BH#Z-E VeI, convention-
al CT+= HH#Zr 5.6+2.2 mGy©]il, head phantom
¥} ulRk7FX| & spiral CT7} conventional CTof H]
3 0.7 mGy(2F 1.1349) =Uth
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Multi detector CT2] CTDIwdl &A] Table 20fA4
=0]| head phantom?| 7% 10.6~18.1 mGy2]
EXE B9, B2 15.3£2.7mGyolth. ©] F
4 detector CT: B 17.1+0.9 mGyo|®al, 8
detector CT= H+ 151432 mGyH T, 16 de-
tector CT= B4 14,4+3.0 mGyHch Body phantom
2 5.6~101mGy% HZE Hyoew, FHAdS
8.3+1.6 mGy©|3lt}. 4 detector CT:= 9.0+0.8 mGy
9] HAZHE YERHIL 8 detector CT= 9.0+1.4
mGy9Th 16 detector CT& BH#ZF 7.7+1.8 mGy
b=g
Detector =0 WE CTDIwZt E|iojA= head
pahantomo|| A= 4 detector CT7} 74 &9row,
8 detector CT, 16 detector CT £=0|%1 9 body
phantomol| A= 4 detector CT} 8 detector CT7}
EARCRE Go3t zlo[7f gller™ 16 detector
CT7} 7Fg Rk
16 channel®] multi detector CTO|A] 10 mm®e} 20
mm®| A& golE AMEshes A9 12 mme} 24
mmE AHSSh= AR|9] CTDLw Hutgts Hlast 2
T} Table 3¢)4 ®E50] head phantomojA+< 10
mm® 20 mmo] A& YolE 2= X9 CTDIw:
17,1207 mGy$al, 12 mm?} 24 mmE ARESl= A
X 11,7407 mGyETt =, 10 mme} 20 mmo] Al
£ Yo|& ZH= AX7} 12 mme} 24 mmE Ze= A

Aol Hlsl 5.4 mGy(F 1.46v)7F @WkTh Body
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phantomo A 10 mm2} 20 mme] A& Yo|&E AL
e AR e CTDIw Haghe 9.3+0.6 mGy %
12 mm&} 24 mmE ARESH= AXAE 6.1+
0.3 mGy%th. &, 10mm®} 20 mme| A& HolE

NL

Zre A7 12 mmet 24 mmE ZHe AR|o] B3
3.2 mGy(2F 1,5280) 7} worch,
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detector CTo]l H]|3} head phantomo|Al=
3.2mGy(2F 1.264Hl), body phantomo|A= Hd
2.1mGy(¢f 1.349)) =it
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AL single detector CT7} 12.1+3.0 mGy$i1l, 4
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= 14,4+3,0 mGy St
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detector CT<=o|ct,
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e FHAM= 60 mGy, RE A4l FHolA= 40 mGy
2 AAsto] BT Ao A Fa I

a8y ol de obAZER] WAL T ARt of
A HEALAGE Agte] ofEt ICRP] HLARY B=vhs
n=21 glen AR mEZo =EEo9e Ao izt
TFAAR] 71Ee] niEiEe] QA ¢ Aol

2 A5 2o ¥ojzl Hyt CTDIwE EH heado]
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mAs™ CTDI= head phantom®| 7§ ZofHofA] 7.9~
18.2mGy Yo &3ow B 13.1+31mGy R, F

BolA 8.2~20.1mGy, H 13.7+3 3 mCy= Ueht
T} body phantom®| FYFAAE 2.3~6.0 mGye] H
Qo H 4,0+1.0 mGygL, —qu_yf—l—:— 4.4~13.8 mGy,
Bt 8.6£2.5 mGy= Uehd AL & o, AN F2
ARGE= 150~250 mAs ‘ﬁ-rMH oo gt R
Zh= ECQ| 7129l CTDIwwicy 60 mGy, 35 mGyS} o]
9] 7]1&<%] 60 mGy, 40 mGy(all body sites)®] CTDIO]
HoluA] 955 ¢ & Stk

oj9} ol & A doln 7574& Ediz & d,
CTHAIA O] SAto] gt | ZAFL JAL T2 EF HF
of AR aziEojol g ol I Ao "h=
DRLAEZXS] Ba/do] $a%S & &= A%t =38 CTH
29 71=4 N ~zEele] A, HAI ZEEFY
B3t gRAto g wE MRS AAAIH R T Aoy, B4
Hoik ogHrtiel wEg Fol7| faie CTAA <
AREARQY HAMALRL ojAtbe] ERjuEARE Aol gt
OAlE NHAZ|IL ALH =S T £ UARFE YW
Tilol Bad oot
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UM AMETL Qe oF 7]E9 320 CTAAE
ez 77 9 ERAES ol8st E4H CTDIZH
o2 29t
1) 100 mAs% CTDIZFS head phantom® ZFHE
CTDIZRS Z=otEoe|| H|3l 0.6 mGy(1.058]) &=9to
=, body phantomo4]Q] FHE CTDIwgE &%
Fof vlal H4 4.6 mGy(eF 2.26)) ©f U}

2) Head phantom® 100mAsY CTDIw4S o
13.5+3,2 mGy il body phantom® CTDIwZl-S %
o 7.132.0 mGy T,

- 26 -

3) Single detector CT9|A4] head phantom®] 100 mAs

o CTDIwdt2 12,1+3.0 mGy©]| 23 body phantom
o= 6.241.8 mGyol%itt. ©| F spiral CT7}
conventional CT¢]| B|3] head phantomo|A<= 2.4
mGy(eF 1.234]) ®=%T body phantomolA= 0.7
mGy(eF 1.134]) =3ttt

4) Multi detector CT9] CTDIwgtE head phantom?]

79 W4t 15.3+2.7 mGy ©|3ict,

o] & 4 detector CT+= HT 17.1+0,9 mGy©|g91L
8 detector CT= 4 15,1432 mGy@on, 16
detector CTx W 14,443 0mGyE el
Body phantom®] -9 H# 8 3+1,6 mGyo|t}. 4
detector CT+ 9.0+0.8 mGy, 8 detector CT= 9.0+
1.4 mGy, 223l 16 channel CT= 7.7+1 .8 mGy©)
At

5) Detector o @W-E CTDIwgl Bl ofAl= head

pahantomO|A& 4 detector CT7} 714 9o,
8 detector CT, 16 detector CT, single detector
CT£0l%2 ™, body phantomAl= 4 detector CT
2} 8 detector CT7} EAIH o2 {olst xjol7} 9l
o] E¢te™, 16 detector CT, single detector CT
ol

6) Single detector CT9} multi detector ~ CT2]

CTDIwdFS W|@3] EW, multi detector CT7}
single detector CT¢]| H|8} head phantomoA]:=
Het 3.2mGy(F 1.264[), body phantomolA&
Bt 2.1 mGy(eF 1,348)) okt

7) 16 channel®] multi detector CToA] 10 mm@} 20 mm

ol A4 Yolg AMgshs A9 12 mme}t 24 mm
£ AEShe AA 9 CTDIw Bdikg vlust Zat,
head phantomi} body phantom®]|A] 10 mm®} 20
mm®] A&HolE 2= FA7F 12 mmet 24 mmE
Zh= Aol wlsl Z+ 7+ 1,464, 1,524 WSkt
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A Study on the exposure dose for the computed tomography

Moonchan Kim - Jongsuck Lim~ - Hyungro Park - Youhyun Kim~

Samsung Seoul Hospital - College of health science, Korea University”

This study was conducted to estimate absorbed radiation doses associated with CT examinations,

We compared CT dose index between single detector CT and multi detector CT,

To establish radiation dose criteria in CT examination in Korea, we measured radiation dose for CT

examinations in Seoul and kyungki-do.

The results obtained were as follows ;

1. Averaged CTDIW value per 100 mAs was 13,5+3.2 mGy, and ranged from 8.1 mGy to 19.1 mGy in
head phantom, was 7.1+2,0 mGy, and ranged from 3.7 mGy to 10.9 mGy in body phantom.

2. CIDIW was 3.2mGy(1.26 times) larger in multi detector CT than single detector CT in head
phantom, and 2.1 mGy(1.34 times) larger in body phantom,

The dose was the highest in 4 channel multi detector CT, and followed 8 channel multi detector

CT, 16 channel multi detector CT and single detector CT in head phantom, And the dose was the
highest in 4 channel and 8 channel multi detector CT, and followed 16 channel multi detector CT

and single detector CI' in body phantom,

Key words : CT dose index, radiation exposure, single detector CT, multi detector CT, ionization chamber

dosimetry
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