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— A Study on the Radiation Dose in Computed Tomographic Examinations —
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1. FHYES o]83sle] =45 100 mAs & CTDly £ 4 slice MDCT 87} 24.20 mGy= 7V =4k
o] At ol e CTDIy a2 SAIFoZ 2]k 2jo]7} JJATHp < 0.01).

2. BHELS o]83lo] =43 100 mAs B CTDILy ZE 4 slice MDCT H)7} 1358 mGy= 78 =9ke.
), CTDIy #=2 AH] AR FA- o= {213k 2o]7} AATHp < 0.01).

3. FHANA L] SAPERS A5 ARRSIA] 948 73900l 71 322 | 16 slice MDCTE 818.83
mGy - cmPITHp < 0.05). FFAE AREER= 73-9+= 4 slice MDCT HollA] 1460.77 mGy - em& 73+
A SAHENCH, Ht SIS ] TF Alelol FJgk xtol7t JATHp < 0.1).

4, FHEANOIAL] SRS 2GAE ARSI 252 7399 16 slice MDCTOA & 521.63 mGy - cm
2 7S =%oH, AHIEFEE 1k Zel7t AATHp < 0.05). ZFGAIE AREsh= -5l 8 slice
MDCT “eilre] sixpdako] Ht 1,174.70 mGy - cmz 71 2kom, ZRHE it Sapsoll=
AR E ot 2ol gtk

5. HH-ZNEAPIA ZGAIE ARSI 2k 79l SiRdEe] 71 =& A= 16 slice MDCT ]2
H& 856.27 mGy - cmO| L OH, 33t FERPARRS- 71| Alolof] f2fgh xfo]7} JATHp < 0.05). =G
E AR 7S sxPAEko] 7 =& A= 16 slice MDCT=E Ht 1,720.64 mGy - cm©| AT, A+
SAPAFE gn] Alolof] F2Jgk xto]7F ASITHp < 0.05).

6. 7F FAPIA ZFAIE ARBSIA] §5S 7390l BRpddo] 71 =& 1) 8 slice MDCT=E 3t Sk
2 612.07 mGy - cme|$laL, BAPATRE AJuAlolef] f2Jgh 2fe]7} JATHp < 0.05). ZFAIE A1-8-3)
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A2]gre Radical Corporation, model 20X5—3 CT,
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BaE 2 o] &3] SA4E 100 mAsE HE A9
Ak FHAEke] CTDIZES 4 slice MDCT #H]¢]

#tol 22.04mGy, 25.28mGy= 7P #%kom, 7t
%HM T A AR CTDIge] Bt
- FrefsiAl Zpel7F $AtH(p < 0.01)(Table 1).

2] (2)01] olaf AlAkE 100 mAsd CTDIwAkS conven-
tional 1ol A Hrgke] 11.23 mGy, single slice MDCT
ZH)= 13.11 mGy, 4 slice MDCT )= 24.20 mGy, 8 slice
MDCT ] 15.06 mGy, 16 slice MDCT “gH]= 22.58 mGy
= Zh gy SRR Fatgkel vie- el Aelrh gtk
(p <0.01)(Table 1).
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Table 1. CTDI value of Head Phantom (unit : mGy)

Division Scanner n  Mean SD F P
conventional 6 10.25 2.32
single slice MDCT 39 11.96 4.61
Center 4 slice MDCT 6 22.04 8.94 10.990 .000
8 slice MDCT 2 14.82 3.61
16 slice MDCT 8 21.79 5.03
conventional 6 11.72 3.45
single slice MDCT 39 13.70 5.61
Periphery 4 slice MDCT 6  25.28 12.93 7.172 .000
8 slice MDCT 2 15.18 2.93
16 slice MDCT 8 22.99 6.45
conventional 6 11.23 2.44
single slice MDCT 39 13.11 5.23
CTDIyw 4 slice MDCT 6 24.20 11.57 8.301 .000
8 slice MDCT 2 15.06 3.15
16 slice MDCT 8 22.58 5.98

2) EEage] CTDI

ERAES o]gsto] S4E 100 mAsE WE T4
A2 CTDIGES.E 4slice MDCT o] Htgto]
7.25mGy= 7P = vehilom Z; Agnle] etk Al
ofelli= wig- feJgk xfe]7b Urkp <0.01). FHAAL
CTDI: 4slice MDCT “gH|e] t¢ko] 16.74 mGy =
UEREaL, ZF gule] gk Atelells vl fef gk Ajol
7} 9ItHp < 0.01)(Table 2).

2] (2)°o= Aket 100 mAsE CTDIw#k 4 slice MDCT
n)e] Hitghe]l 1358 mGy= M4 A Yehda,
] gk wig- frolskAl Zpelzt dtkp < 0.01)
(Table 2).
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7}y olgr)doll A AlgE| AL

o] FHAA] protocolS 7FA|al DLP#E
ARSI 29A1E ARESIA
)] Hto] 818.83 mGy-cm= 7
Eotown] 7 o] Htgks
o7} AtHp < 0.05). FAJA=

[N

8BS AT ARG

Aololliz w5 frolat =}
ARGk 7 9e) B

L 4slice MDCT &) #Hto] 1,460.77 mGy - cm® 7}
A Eokor, IR HFge 7 AUEZ folsHl
27k AATHp , 0.1)(Table 3).

Table 2. CTDI value of Abdomen Phantom (unit : mGy)
Division Scanner n Mean SD F p
conventional 6 471 4.15

single slice MDCT 39 4.02 1.81
Center 4 slice MDCT 6 7.25 3.39 4.615 .003
8 slice MDCT 2 495 0.37
16 slice MDCT 8 6.86 1.54
conventional 6 7.79 3.83
single slice MDCT 39 8.31 3.65
Periphery 4 slice MDCT 6 16.74 8.95 7.506 .000
8 slice MDCT 2 10.99 1.97
16 slice MDCT 8 14.51 3.64
conventional 6 7.02 3.62
single slice MDCT 39 6.89 2.95
CTDIw 4 slice MDCT 6 13.58 7.10 7.149 .000
8 slice MDCT 2 8.98 1.44
16 slice MDCT 8 11.96 2.94

Table 3. DLP of Head Examination

(unit : mGy-cm)

Division Scanner n  Mean SD F P
conventional 5 303.89 271.11
i;“tTaSt single slice MDCT 14 507.05 251.35
edium T e MDCT 8 731.63 230.24 3.693 .013
was not
wed 8 slice MDCT 3 465.02 165.59
16 slice MDCT 12 818.83 401.02
conventional 5 593.63 558.13
i/‘[mé_m“ single slice MDCT 14 942.19 525.70
CAUM Ty (lice MDCT 8 146077 464.74 2.567 .054
was used
(pLp) 8 slice MDCT 3 930.03 33116

16 slice MDCT 12

1,444.28 864.86

- 384 —
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Al o] Ay} Fo] F 23] QS E5skaL Aslem,
9.5 %] °|=7| ¢ Fof F AARE Aladakar STk

2) &3] S d=H(DLP)

TR gk Il WA A33Z Aol &
AL AldE e WET) wolxlon, thE gnle] 4t

AAbESE A4 g8o] §sith 2JAE AR &
S 790 SAHTES 16slice MDCT AH|ollA] gk
521.63 mGy - cm= 7P wqkom, zb An|e] Pk 3k}
A grell= Ffrelgh 2bol7t Ath(p < 0.05). ZGAIE A}
{oh= 499 SANTS 8slice MDCT ]9 etk
0] 1,174.70 mGy - cm=z 7F4 E9rom, EAH o2 Ho
gk 2Foli= §IATHp > 0.1)(Table 4).

THAAIA 52.3 %] g7|Fe] 2JAE Fol A
7} Fo] 3 23]9] JAFS F5skar em, 16.7 %< <]
7)) 2JAE Fol ¥ 13] A Alsgstkal, 26.2 %
7} 33 AL, 2.4 %7t 43]9] REE XS AlSEkaL QIS
ot} AA Aule] Be7b o) opgom Hite] w93t
multi slice MDCT CTolAwt AHA oz HAALS Alds)
I o] FHAARE AR & R It

TS o= MK

Table 4. DLP of Chest Examination

(unit : mGy - cm)

Division Scanner n Mean SD F P
conventional 5 275.75 166.24

Contrast "gnole slice MDCT 13 373.40 122.56
Evﬁaesd“ﬁ 4 slice MDCT 8 312.94 150.50 2.939 .034

\eed 8 slice MDCT 3 48223 158.68

16 slice MDCT 12 521.63 224.83
conventional 5 559.31 341.94

Contrast gnole slice MDCT 13 753.43 371.51
Vlv\;[:dg‘d 4 slice MDCT 8 761.31 504.03 1.848 .141

(pLp) 8 slice MDCT 3 117470 648.53

16 slice MDCT 12 1,104.78 564.11

3) W —2Ale] BRAUHDLP)

S30lAe] PP} AAEEA Bla 2717 97
Hi aReps Txo) 540w Yo dele) PAt Al
W3 ik EYAE AL B A5 BAAR
B 16 slice MDCT AH]ollA 856.27 mGy - cm= 713+

Eokom, nPaR PR W gk felstAl Zbelvt
AATHp < 0.05). ZFYAE AH3H= Z4-F<ll= 16slice
MDCT el A Htgko] 1,720.64 mGy - cmz 7 =
dom, Hitghkd JupHR Fogt Zol7b AATHp <
0.05)(Table 5).

ER—giate] 2GAlE AMEshs AARIA 76.2 %
o ojmr|te] JAE Folalr] A3 Fo 5 23]
e g5staL dlomn, 7.1 %o olwr|dte] 33 vHEx
AR AlEEkaL, 14.3 %= 13]9] HAME Aldskal lch
AHE 2t ol HAE oBy|oMe Fd =Y
multi slice MDCT CTollARE AdE= oz HARS Algs)

710l BR-FANE ANFH S P Uik

Table 5. DLP of Abdomen—Pelvis Examination

(unit : mGy - cm)

Division Scanner n Mean SD F P
conventional 5 362.87 266.42
Contrast g slice MDCT 13 669.16 264.54
Medium =" e MDCT 8 567.67 229.15 3.508 016
was not -
used 8 slice MDCT 3 753.60 106.17
16 slice MDCT 12 856.27 306.29
conventional 5 711.60 552.78
Contrast g oje dlice MDCT 13 1,201.15 589.95
Medium ;
4 slice MDCT 8 1,071.84 358.79 2.888 .036
was used -
(pLp) 8 slice MDCT 3 122563 359.20

16 slice MDCT 12 1,720.64 786.73

4) ZHLiver) 7AFe] AP EH(DLP)

&3 2
o] olguli Hold WAw F= Fel ¥l % Qv
Al zgAe] Abge] Wbl AldE Al &

FAE AFEEHA 258 79-9] 8slice MDCT oA 3
Aol Bt 612.07 mGy - cmZ 7P =9kom, $x}
Aege] atghe ER fojgk xpel7b gidokp <
0.05). Z=JAE AH&shs 499 FAAFES 8slice
MDCT Aol HEe 2,197.93mGy-cm, 16 slice
MDCTZH] ] -2 2,102.84 mGy - cmo| itk 23 A1=
AREShRE -0 SRRl gk dnER folg
Aol7h AU < 0.1)(Table 6).

ZGAE AHEE -0l 1 AARlA 50.0%9] ©
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Table 6. DLP of Liver Examination

(unit : mGy - cm)

Division Scanner n Mean SD F P
conventional 5 267.31 186.78
i;“é?ast single slice MDCT 11 545.02 173.62

CAUM T “dlice MDCT 8 376.05 179.12 2.735 .045
was not

used S slice MDCT 3 612.07 410.53

16 slice MDCT 12 585.56 247.37
conventional 5 744.56 906.93
Contrast "gingle glice MDCT 11 178355 739.42
Medium B
4 slice MDCT 8 1,372.13 602.64 2.270 .082
was used

(pLp) 8 slice MDCT 3 2,197.93 1,857.32

16 slice MDCT 12 2,102.84 1,064.98
vV, = %

CToll oA AE=ALS CTHZAFZ(CTDD Y =4S
7|E-o g 3lal glom B Ao Al TRl =
o] MEAISE oA CTDI SHoZHE sl ¢
Ab AA} protocoldl] el CTDI®F DLPE %3 &
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M uEEgl o\, HAGE] met dolst Yol
DLP@S] #37} tepstsieh. TR 18] A

conventional AH|= Hit 303.89mGy-cm, single slice
MDCT A= Het 507.05 mGy - cm, 4 slice MDCT #
Hli= H3t 730.38 mGy - cm, 8slice MDCT AH|= Ht
449.05 mGy-cm, 16slice MDCT dH]+= 1+ 818.83 mGy

-cme] Atk
AlE R ol gkl Aolzh 2 Ul 9
5713 7o) AApRgelA Atol7h AR, A Al

W2 DLP Hgke] multi slice MDCT o)A T2
Hlof| vlaf fFofebAl A HEF7] o] Aekp < 0.05).
ol Aol W ALY &yt S| wFAFE
771 solalF= Aol

FHAARIA 90.5 % oldel elmrldte] 23]9] nkag
A= Al8Ysh=t], 4 slice MDCT A€} 16 slice MDCT
)= Z+2F 1,460.77 mGy - cm, 1,444.28 mGy - cm® -
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o A vepe,
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o} 7]'31‘?‘ FE Sode] dA oY
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i) g} AR TS AAPHeIe] S}
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mGy - cm®|$It). 4 slice MDCT H|9] Hy-S 1,071.84
mGy-cm, 8slice MDCT “H|e] H+2 1,225.63 mGy -
cm, 16slice MDCT w9l H2 1,720.64 mGy - cm©]
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2Rdell disliA= o sk A7t xlsiEofof gt

CTolA 9] 2+ HArlR= WRe a7 = F434
of 7P Bo] o] &H= o AR FE F¢Y WA
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skal dvk 2GAIE AR g 3~43]9] WAL
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wlZel] AP} Wi 954 13] AR E W
VERHAIRE, BHEHAE AldEE 739-0] a7 vl
5 7 vEhaL giok AR $Ap7L W= DLP7) F
11 3,830.4 mGy - cm©|1l, 8slice MDCT #w]¢] Het
2 2,197.93 mGy - cme] AT Table 6). ol FrHAT]
CTHAN e Aedarr|E?e) 2u) oo, CTHAL
o ok Ak 9% 9igel] gk dido] Al 8t
S HAFE Ao}
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A ANl FEE FelE A e AT
ARA el Al mIX A= AN, o|HT) oF 3
Fo] Fo] Q& F Uv YT HWF(pre— and
post—contrast enhancement) CTZAAR} multi—phase?]
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+ Abstract

A Study on the Radiation Dose in Computed Tomographic Examinations

Chung—Hwang Lim - “Jung—Keun Cho - “Man—Koo Lee

Dept. of Radiological Science, Hanseo University
*Dept. of Radiological Science, Jeonju University
“Dept. of Radiologic Technology Wonkwang Health Science College

The purpose of this study is investigation of radiation dose in CT scan. Data were collected from
various references and organizations. Doses measured by CT scanners of each medical organization were
analyzed and they were calculated through the examination protocol. The results are as follows :

1. CTDIw value per 100 mAs measured by Head Phantom was the highest in <4-slice MDCT scanner>
of 24.20 mGy. CTDIw values were significantly different among scanner generations(p < 0.01).

2. CTDIw value per 100 mAs measured using body phantom was the highest in <4-slice MDCT scanner>
of 13.58 mGy and the CTDIw values were significantly different among scanner generations(p < 0.01).

3. When contrast medium was not used, the highest scanner was <16 slice MDCT> of 818.83 mGy-cm
in exposure dose in brain scan(p < 0.05). When the contrast medium was used, the highest scanner
was <4 slice MDCT> and its average was 1,460.77 mGy - cm(p <0.1).

4. When the contrast medium was not used, the highest scanner was <16-slice MDCT> of 521.63 mGy -
cm on average in terms of the exposure dose in chest inspection(p < 0.05). when the contrast
medium was used, the highest scanner was found in 8 slice MDCT scanner and its average was
1,174.70 mGy - cm. There was no statistically significant difference among scanners.

5. When the contrast medium was not used, the highest scanner was <16-slice MDCT> and its average
was 856.27 mGy-cm in exposure dose on the abdomen—pelvis(p<0.05). when the contrast medium
was used, the highest scanner was <16-slice MDCT> and its average was 1,720.64 mGy-cm on
average (p <0.05).

6. When the contrast medium was not used, the highest scanner was <8-slice MDCT> and its average
was 612.07 mGy - cm in exposure dose in liver inspection(p < 0.05). when the contrast medium was
used, the highest scanner was <8-slice MDCT scanner> and its average was 2,197.93 mGy - cm in
exposure dose(p <0.1). seventy six point two percent of medical facilities were in risk of radiation
exposure while the number of phase was three to four times in their dose inspection of contrast
medium.

Key Words : Computed Tomography, CT dose, CTDI, DLP
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