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Evaluation of Radiation Dose and Image Quality Between Manual and Automatic
Exposure Control Mode According to Body Mass Index in Cardiac CT
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Abstract

This study included 198 patients who underwent prospectively electrocardiogram-triggered
high—pitch spiral mode(FLASH mode) in cardiac CT for health check: 123 patients who underwent
manual exposure control(Group A) and 75 patients who underwent automatic exposure
control(Group B). Patients were classified according to BMI grades: Grade 1, Grade 2, Grade 3,
Grade 4. Radiation dose, objective and subjective image quality between two groups were compared.
In Group B, tube voltage were significantly decreased in all BMI grades. Both CTDIy, and effective
dose were significantly reduced in the BMI Grade 1, 3, and 4 whereas they were slightly reduced
in the Grade 2(p>0.05), SNR was significantly decreased in the Grade 1 and increased in the Grade
3(p<0.05), but there was no significant difference in the Grade 2, 4 between the two groups(p>0.05).
CNR was significantly decreased in the Grade 1(p<0.05), and there was no significant difference in
the Grade 2, 3, 4 between the two groups(p>0.05). The subjective image quality showed no
significant difference in all BMI Grades between the two groups(p>0.05). Automatic exposure
control can lead to a significant reduction of radiation exposure dose without degradation of
subjective image quality.
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O R HA 547, oA 2170l a Hyt A 541
Al (32~724)9eH BMI 558 tdidAke] 42 Grade
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2. B & A

AP Dual Source SOMATOM  Definition
Flash(Siemens Healthcare, Forchheim, Germany)S A
4314, "d&gH HNHA% 5718} high-—pitch spiral %2
(FLASH mode)& #8319
time 0.28sec, acquisition 128 x 0.6mm, pitch 3.4, slice

. 994 W rotation

thickness 0.75mm, increment 0.5mm, kernel B26f$3 Tt}

Z9 A= Ultravist 370(Schering, Berlin, Germany)<
AHEEFE o, 18 Alo]A] FHEIEIE o]g3te] A
o= 15mlo 2GA ololA 20mle] AAHErFE
45ml/s= FA3k] test bolus 3 33 5™ (ascending
aorta)oll 4  A(region-of-interest, 13} RODS
& peak enhance time®l| 6secE T3l HAF A2 AJ7HE
A7t oF 10mle] =g A2k o]ojA] 60mle] A4 4
TE 45ml/s =2 3¢ AAE  (Optivantage;
Liebel-Flarsheim, USA)E AHg-8le] F93kal HANES:
Al Eaka

—r%iﬁié WHo R CTHARE A38s ve
BMI ¥l whe} 242 39k 7= Grade 13
Grade 291 3931 100kVp, 240mAs, Grade 3° 3%
3PH 120kVp, 240mAs, Grade 4°l 3l33shH 140kVp,
20mAsE o AAFE AlstArH19l AAewExd
W0 2 CTHARE AsE v 71710l s &
I Eg o2l ATVS(CARE kV, Siemens Healthcare)$}
ATCM(CARE Dose 4D, Siemens Healthcare)S o]
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Tube voltage, KV Tube current exposure time
product, mAs
Grade 1 100 240
Grade 2 100 240
Grade 3 120 240
Grade 4 140 270

3. HEARM XA}
PACS $3a2#|o]4(Maroview; Marotech, Seoul,
Korea)oll 4 #A(KY), F& #A Feffective mASs),
CTDlyy (volume computed tomography dose index) %k
3} #RARA #x o] (dose-length product, ©]&} DLP)#k
< Flste] 7]Eskar f 24 Peffective dose)> DLP
o FH-2] AgA9=(conversion coefficient)$l 0.0172
3ted AL Group A9 Group Be] tiabtell A &
o, ¥4+, CTDLg ¥ FEM % Aol & vlal 24
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G4 F7heh $49L2 PACS YA z~go] oA Al&)s}
At el ARH Hrhe 54 FRE 999
ROI(cm)E ¥ wolu} Fxxo] ¥3s]7] grs
7bed AA dAste CT ghnumber) ¥ EFEAA;

(standard deviation, ©]3} SD)& FAst] 415 of
< H](signal-to—noise ratio, ©]3} SNR)¢ CNR-S- A4t
atdeh g4 F-S(noise) S ROI CT %2l SDE A 2]a}
o] SNR2 #3459 (left main coronary artery :
LMA) 7]1A1%-2] 48 )5 (ascending aorta) w-$]%-
A FAste] [SNR = 43 ls® 2959 CT ¥/
43 e 29379 SD(noise 1)] ¢ 45 o]&3}
o] AAkslda, CNRS &4 (left ventricle)®t A4
<74 (ventricular septal wall)oll 2+t RO A7 3¢
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[CNR = (FA4E9 CT # - A4 524 99 CT /&
A4 e] SD(noise ID] 9] 5245 o]&3te] ALksiaitt
[4]. Z+7Fe] SNR#} CNRS Group Abel b tiakabt v
oAl BMIo & gkl Afol& Hlal EA 8Tt
Gt Ao FoE Frhe 499 Gaelstal Afe]
7F ol thad o] 4GAE EAEIATE very
good (474), Q1 FE(artifact)©] A2 glom g
4 88 ; good (3%), 7t AFE-o] YA T

A e A ) fair 27, A% ¥

[e] ‘7|: = o
Eo] 9lo} Hto] 7Hag wj; poor (1@), ol
A3 Holx| AL QT Eo] A ko] Brlsd )

9] k& Higk + £FWAHmean + SD)

2 uEtdon HEy W] gk HAlE(%)R 27
A= SPSS  version 200

(statistical analysis package, Chicago, IL, USA)S ©]
galglon T IF 7+ #Hir BlwoE  unpaired
t-test(independent sample t-test or Mann-Whitney U
test) & o] &3t L, LF Woll A ] aHd vl nE
14 Blael= Fho] Al A% (chi-square test) &2
slo] FAITA frolE2 p akol 006 MREOE 315tk
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Group A%} Group B Atolel gkz}e] vo] A A%
B3 2 BMIE SA8H o2 2fol7h ItHE 21,

B 2. thixtel ure S

Group A Group B
(n=123) =75 | P
541 £ 85 |54.1 £ 7.4 10979

Sex(Male : female) 73 : 50 54 : 21 0.072
Height(m, mean = SD) | 1.64 = 0.1 | 1.66 = 0.1 |0.181
Weight(kg, mean + SD) [65.9 + 12.8|67.1 + 11.3|0.517
BMI(kg/m®, mean + SD) | 24.3 = 3.7 | 24.2 + 2.8 |0.854

Age(yrs, mean * SD)

Grade 1014 AL 100kVoll A4 836 + 7.8kVE 7F
A8kl on BAHFE 240mAselA 2731 + 47.8mAsE
Z7V8A). Grade 2014 #AGE 100kVelA 926
+ 137kVE #A2skdon A FE 240mAsoll A 2746
5.0mAsZ 71t th Grade 394E #HFS
120kVell A 1024 + 88kVE ZAadigieon BAFE
240mAsell A 2958 + 379mAsE Z718FAtk. Grade 4
o A& ZHA9ke 140kVellA] 1133 + 11.5kVE 743}
I TAFE 270mAsoll A 350.3 + 186mAsZ F7}3}
HTHE 3.

H+

E 3. BMISZE0 [E ABOEZIS| WA ZALZA

Tube current exposure time
Grades 023 T, (4 product, Eff. mAs
of BMI | Group A | Group B 9 Group A| Group B .

(n=123) | (n=75) (n=123) | (n=79)
Gr"j‘de 100 |83.6+7.8(0.000 240 [273.1%47.8/0.000
G“;de 100 |92.6+13.7/0.005| 240 |274.6255.0{0.000
Gr‘gde 120 |102.4+8.8/0.000 240 [295.8%37.9/0.000
Grjde 140 [1133+115/0.012| 270 [350.3+18:6/0.012
3. BrARMES

M BB Wlo] EE 2 Y

o] W3l Grade 1°4+=

+ 03mGyE, X 08 + OOmSvoﬂfﬂ 05 +
01mSvz  frolstAl  HAstrh. Grade 2004+
CTDLg2 2.3 + 0.0mGyoll A 20 £ 0.6mGy = 28X
2 0.7 £ 00mSvell A 06 + 0.2mSvE ZHAastloy &
AM SR F 257 T & zbol= giith Grade 3
oA A+= CTDLyg2 39 £ 0.0mGyolAl 32 + 1.ImGy=,
FaAE2 1.2 + 0.1mSvellA 1.0 + 0.3mSvE 748}
Hom ol FAACR Fostirt Grade 494 %
CTDLg 67 * 00mGyel A 50 + 15mGy =, Sax%
£ 21 £ 0.1mSvelA] 1.6 + 05mSvE 934 Z43}
FATHAE 41.
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# 4. BMISE0| ME A,BaSZH| WApME

CTDIvol Effective dose
Grades
of BMI Group A | Group B P Group A | Group B p
(n=123) | (n=75) (n=123) | (n=75)

Grade 1]2.3+0.0(1.4%+0.3/0.000{0.8+£0.0{0.5+0.1| 0.000

Grade 2(2.3+£0.0|2.0£0.6/0.757|0.7£0.0|0.6+0.2 | 0.050

Grade 3(3.9+£0.0(3.24+1.1/0.000{1.2+£0.1{1.0+£0.3| 0.000

Grade 4(6.7+0.0|5.0+1.5/0.012|2.1£0.1|1.6+£0.5| 0.048

4. B4 o] AEn B}

i ™ |

BMI ¢ 23kg/m?)

1
AreEaA Wyol FExEEA Wyl M8 3

—

H To =42 oW

T CT 3t s o] 567.7 £ 169CT FkollAl 691.9
+ 1330CT #=, A4 e] 5451 + &.1CT Ftoll A 6630
+ 1252CT #=, A4 7+ 54 ¥ 1224 + 247CT #%
ol A 1442 + 329CT #= Z1ZF F2ls F718he A
o7 vehgth Hyt fS I3 O7k= 94 274 + 39CT
kol 4 397 £ 8ACT & 283 + 44CT Froll A 483 +
99CT #& 23 3713 A SNRL 210 + 35
o A 178 + 322, CNR2 153 + 3404 109 + 1.8&
FroshAl Aastde e 1029 2].

L}. Grade 2 (23 < BMI { 25kg/m°)

AeeERA Wo] FEnERA Wiy vs)
T CT 32 a2 o] 521.5 + 51.8CT gkell A 603.2
+ 1304CT #=, 44 2+ 74 =o] 1064 + 21.9CT &
oA 1235 + 165CT #= F2siAl S8ttt aHA
gk FA Ao M= et CT g Ht 3 g2 Z5ollA
S7He Boy BAH R fodt Aol HolA] ¢
ko, SNR, CNR E3 78 B9 o) 28k 2o
£ BolA vz 1119 21

Cl. Grade 3 (25 < BMI { 30kg/m?)

Asezd Wo] ez Wy vls) 3
7 CT 3t o)™ o] 3820 + 585CT #kol A 4972
+ TASCT 7=, FAAE 3632 + 64.3CT holl Al 4726
+ 785CT k&, A4 7 %74 & 820 + 185CT kol
A1 1030 = 21.8CT #t= Zrzt vepdoh H 38 17
I1 3H 247 + 36CT gholl A 294 + 60CT = 282 +

39CT #oll A 368 £ 82CT #t= 22t Frlele Ao
Uelgom SNRE 156 + 27914 17.1 + 192 F7}8}
Atk B CT &, BT f5, SNR 25 728 2pel&
vrebit) 31 CNRL 101 £ 21914 105 + 158 &

eigont felat Aol gead 124 2l

SNR

CNR

B
FEwERE Wil vs) 3

& % SNR, CNROIA 2] 3k Apoli= glith

0 + 260CT #kellAl 341.0
+ 504CT #kellA 3367

R Group A
* [ GroupB

1 2 3 4
Grade of BMI
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1 GroupB

1 2 3 4
Grade of BMI
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