Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2012.13.4.1714
cooperation Society
Vol. 13, No. 4 pp. 1714-1720, 2012

WA BFS o143 THE 1BV AFHDERYINI)
e AFxEAl] A2Rel o AT

_2.

1 =S2%
g, Nus
oSty Gaolst, SYREm YAt

A Study on Various Automatic Exposure Control System
in Multi-Detector Computed Tomography
by Using Human Phantom
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e ¢ tF A&V Ay =2 (multi-detector computed tomography; MDCT) AH|oflA] o]&E]= clof3t A
ZA)| o] (automatic exposure control; AEC) A|~Blof gt AT A Aot FAFe] Z22 v|w F7skact Ao o]
835t AEC A|2~®l2 General Electric(GE)AF®] Auto-mA 3D, PhilipsA}F2] DoseRight, 12|31 SiemensA}2] Care Dose
4DE o|g3ttt BE AFolM X-A =F 2L 7Hee 3 YA Shylth thdE AEC AJAElolA AR Fa
Bt QA BEE olgsto] AR Bluste] Brlsklch Bt G4 F2-2 CT AlS=(umben o] #3 HAL
£ o] g3ty AgAtol e A3tk 11 2y} AEC A|AES 83 u Auto-mA 3D 35.3%, DoseRight= 58.2%,
Care Dose 4D+ 48.6%2] Z|tf| XzF7r4A7l Qlglon, HAEZ oA Care Dose 4D2] 7}3l/oFs} (Strong/Weak)2] %
oAl o5t atol7h gllTh(P=0.269). o] ThFRl AEC A|AgY] A8-2 TEHY JAS FASHIA %S da
stedl w9 -8 & Zojeta AR

Abstract The purpose of the study was to evaluation of the radiation dose reduction and the possibility of the
maintainability of the adequate image quality using various automatic exposure control (AEC) systems in
multi-detector computed tomography (MDCT). We used three AEC systems for the study: General Electric
Healthcare (Auto-mA 3D), Philips Medical systems (DoseRight) and Siemens Medical Solutions (Care Dose 4D).
The general scanning protocol was created for the each examination with the same scanning parameters as many
as possible. In the various AEC systems, the evaluation of reduced-dose was evaluated by comparing to fixed
mAs with using human phantom. The image quality of the phantom was evaluated with measuring the image
noise (standard deviation) by insert regions of interests. Finally, when we applied to AEC for three
manufacturers, the radiation dose reduction decreased each 35.3% in the Auto-mA 3D, 58.2% in the DoseRight,
and 48.6% in the Care Dose 4D. And, there was not statistical significant difference among the image quality
in the Strong/Weak of the Care Dose 4D(P=0.269). This applies to variety of the AEC systems which will be
very useful to reduce the dose and to maintain the high quality.

Key Words : Multi-Detector Computed Tomography, Automatic Exposure Control, Radiation Dose Reduction,
Image Quality
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1. M2 AL 79l olAe BRI S "ol
ezl o2 tiFPAQd A9 of=] AlzARe] CT %]
Qe e Ak ASEL ARENERY  7h ASolE BPokI choke AEC AlAW Ag f5o]
(computed tomography; CT) HAF A] A% X-A =& w2 A A 9 A F4 #ste] oigk Bl A4l
HAAZA(scan parameter)?] Ael e ko whpdsron  wEEE Aot wiEhA & Aol A= 64 MDCTZ <l
43 QAHEE FET 5 9l B3] Ho] =" AlSTH BEE o]88ko] thRE AEC AJLg] o] AR
tEHE7]  AFEHGEEY(multi-detector  computed 2] FH4x(dose reduction; DR) FEe} g4te] FAE 1L
tomography; MDCT)E2 U3t FA} w74t 12 B7}tskgict
AA UAE CTRTF 10~30% AE Aek=sts wold
[12]. o|% 3=37] 9o XA 24 A B9 =17]9}
2 52 Mefsio] MANTRE A5Hon 24T - 2. 2=¥H X Yd
= A5 =EA| o] (automatic exposure control; AEC)%}
27} SAs Tt 2.1 HEEH|
AZAFES] AEC 7|¥o] EAS AW Em, General Aol AEZE CT Aol 2 Al 23]419] 64 MDCTE
Electric (GE)AFS] AEC A|A8l(A™ Auto-mA 3D)e 3t ARESHATE AREE CT JH| 9] F/+= LightSpeed VCT

2} 7] AECL} Z-= AECE 3t Auto-mA<2} 3174 AEC
Ql Smart-mAZ A Eo] Tk AEC &8 A] E 712 A}
We A8 o 4 gl of| whle] A% WZ(dose
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270 Ao AL X|(topogram E= surview Fi=
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A2t o & Siemens®] AEC A]AEI(U™ Care Dose 4D)-2
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(General Electric, GE, USA), Brilliance (Philips, USA),
Z12]37 SOMATOM Definition (Siemens, Germany) X &
ofck. Aol olga wae 17 13} ol 9lF wg
(KUPBU-50, Kyoto Kagaku Co. Ltd, Japan)o. & A&E3
719 Wad A 34 =4, 9, 2k 340 Ager 3
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[Fig. 1] Setting human phantom on the CT gantry

iy

-1N F_u

T il

7]°§°ﬁ1(ﬁeld of view; FOV)— 400 mm, ogxop
7= 512 x 5128 gAS FESGICH

=

2.2.1 Auto—mA 3D2| AEC

GEAF2] 64 MDCTE] AEC A|AEH]S X-A3o] 360°
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5= Full mode®} 360° 3|4 At
JHo) 45° 31 FAEEE TIsh= Plus mode?} {lTh
[81. ok2e] §4 27| AECS} AAE 2% AECT 7bs
St Auto-mA 3D AZEQJo|7} AFEE|aL 9Tl Auto-mA
DL BAHGY oA dolzl dloleet FE A%
(noise index; NS 442 9] AHEHoR PaRg
W Aol GEAIA A1FSRE NIt Bop,
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Agk o] ZEe ARl ofs) 5ol etk
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2.2.2 DoseRight2| AEC

PhilipsA}9] 64 MDCTS] AEC AJAHEHIL 3z} 77|
AEC 7]l ACS$} 34 AEC 7|¥Ql D-DOM, 18]
Z-% AEC 7]¥¢] Z-DOMC 2 LA |0} 9Jt}. PhilipsAt
9] AEC 71'1*1g Iz JAoll 71xsto] YA S 2=

Aeke Aol WA FAEo] HH O HHT o
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SH10). A W W ple) Soz Ausidlc &

Aol A= ACS2} D-DOM, ACS2} Z-DOM2] Al 7}A]
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2.2.3 Care Dose 4D2| AEC

SiemensAkS] 64 MDCT2] AEC AlAHle Hx HAF
ol 7123t Wajo]7] el & A& fs 7 23
X-Al A Al FERAFMASD)E 100 mAser A48}
31, HAL gieke we|iE W&o XgYstict. Siemens
AECO| 542 3219 Aol a9l 7]ef uebA]
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Aoz B AGeAE o] e 3 Ae] xFtos 44}

23 @4 23 58 wy

AEC AlAglo] g4 Fdof nA= 9 H7ksl7]
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Aol Al A(region of interest; ROTS 1 A+ &
O O
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Z AlzAPE CT ZHloflA dofdl 949 a5 37t
&}7] ¢Jal|A] Extended Brilliance Workspace (Version 3.5,
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CToA HAMIHEA 2 dddHRA e HHAHE
Z23}17] 93t A|EZ CTDIw (weighted CT dose index)
o ofe] o] AEApoA A&l GAAo]o] 7ol
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ofuj Pitchi= (2-2)2} gt

. Table movement per rotation
Pitch = p

Detector row colli mation (or spacing)
4 (2-2)

23 A ZAVE BE Al it B A g
©=F DLP (dose length product)o] ¢lom, (2-3)o)4
CTDLgol ZAE AeE Fstel vehte] e
mGy-cm7} AREEICH12].

DLP =CTDI ,, x scan _length

4 (23)

vol

2 A3} R CT Aulo) 4 2A] o) QAT A (Digital
Imaging and Communications Medicine; DICOM) 3} o]
TAIE AUE olgstel AFO2 ALstel S ate] B
o131 SIEHI3]. THTAR W AEC 2§ 4] Pojd
DLPZLO 2 HRAMARFS] T A E -4 ol Aklst
At

DLP,

F

DLP

Fix—mA

DLP e x 100%

ix—mA

Dose reduction (DR) =

A (24)

25 SN 24

Ai}e|o]E]+= SPSS software (SPSS 15.0 for Windows,
SPSS, USA)Z BASH HAS Awstach 2 Azt
So] ABC 21§ F gs A5 Birs
AR X(One-way analysis of variance; ANOVA)S- A
of ot 7+ EAMEAS SkGith Lelal AEC A&
o] @4 F4 vl Bl HSFEE T HA(paired
ttest) 5 ARGSFGATE o] wf, FAIAQL F4E P Fhol
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3. 4 1}
3.1 g4 EX2 =1 Ay
3.1.1 AutomA 3D2| YAt E=&!
Full modeo]|#] TAIF7|H3}l vjwa] H+ SDZFTH
CVZre 7Zraslgdnt 280 CVike TATAZ|Ho|
H3] AEC 7]¥<Ql  Auto-mA:  24.7% (P=0.001),

Auto-mAS} Smart-mAS o] L3l HLo= 25.0%
(P=0.00)2 ) W] 27 HUCHIE 11
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[E 1] GE9] AEC AJ2:Hlo| A CT ¢F4te] HEA
o] BEEA ghol vhat 54
[Table 1] Analysis on the standard deviation of image
noise and the coefficient of variation for CT
images in the GE AEC

GE AEC (AutomA 3D)

ok

Setting Mean SD “CV[%] P-value
off 9.62 3.44 32.6 -
AutomA 12.36 3.09 25.0 P=0.001

AutomA + -
SmartmA 13.03 3.23 24.7 P=0.001

“Standard deviation, “Coefficient of variation
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3} Plus modeo]| 4] 3] AECQ! Smart-mA AJ5%H7}
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[Table 2] Analysis on the standard deviation of image
noise and the coefficient of variation for CT
images in the Philips AEC

Philips AEC (DoseRight)

Setting

Mean SD “CV[%] P-value
Off 5.01 135 27.0 -
ACS 5.60 1.79 32.0 P=0.001
ACS+
D-DOM 6.01 1.63 272 P=0.001
ACS+
7 DOM 6.75 1.57 233 P=0.015

“Standard deviation, "Coefficient of variation
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3.1.3 Care Dose 4D°| YAl Ex!

DAAF7IHI} vlas Bt SDRE tha S716kel
ARk, 59 OV g
o] z3lo|AL 26.5% (P=0.045), HE/HES] ZF}o]A]
24.4% (P=0.048), 121 7}3l/oFsle] zglo|Al=
(P=0.269)2 & WA ZSHEJcHE 3]

[ 3] Siemens®| AEC AJ2"oflA] CT F42] WHEA=<}
T AEY EEHAL gholl it &4
[Table 3] Analysis on the standard deviation of image
noise and the coefficient of variation for CT
images in the Siemens AEC

. Siemens AEC (Care Dose 4D)
Setting = =

Mean SD CV[%] P-value
off 7.52 225 30.0 -
/N 8.70 2.30 26.5 P = 0.045
“AIA 9.93 242 24.4 P = 0.048
***** S/W 10.9 2.68 245 P = 0269

"Standard deviation, ~Coefficient of variation
WWeak/Strong, HHAverage/Average, kkkkStrong/Weak

3.2 WA £ Zu}

3.2.1 AutomA 3D2| HIA}MZE

1% 29]|A] Plus mode2 H++ mAsgto] 53 mAsQl 17
Aol s, PAIF 44 ¥sheS Auto-mARE
Z-& Alofl= 24.3% 2, Auto-mA2} Smart-mA EA] &
& A] 353% HASFATE ESF Full modeo| Al WARAIRF
o HEES Auto-mATh A Alofs 147% 4
Auto-mA®} Smart-mA EFA] Z-& A] 18.3% At
w}2}A] Plus modeS AEHFLS Alofl= Full modeX )} Hf
AP e HAaEo] Auto-mATH HE Al 9.6%,
Smart-mA®} FA] 2§ A] 17.0%2] Aol 2 ¥ &2 i

&8 Har)

3.2.2 DoseRight2| HrAIMEE

I 2004 nAHIHF EEGke] sl ACS K& Al
HRAbdEE kA ZFo] 37.5%, ACSS} D-DOM-S 48.6%,
ACS®} Z-DOM2 58.3% 2 S =|qlct. upapa] WA
o] ZHAEL ACS AHg A|Ht} ACSS D-DOM =&
Z-DOME FAlo] A& Al o @& dags Hich

3.2.3 Care Dose 4D2| HiA}MZH

9 204 AECY] AI7] AR 7h 5 o> HHolA=
AF7E ARG, FAL HYolA AR F7kE=
S7dere] 2o A AT A 32 31.2%= e
o] Ald A S, L vief o] F-9-Q Zdgherdd

o 1S rd

o] oA WA FARE 48.6%2 A 57 3%

B siemens
W ehilips
mR-3

P =0.024

40

Dose Reduction (%)

[O&! 2] GE, Philips Z12]1 SiemensAl2] A2 A0 A
Aglof o5k AR A

[Fig. 2] The Dose reduction due to an AEC systems of the
GE, the Philips and the Siemens
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