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AFolA ARSI Q= 5 CTE Y A 22 e FZ9 1549 2B (ko] A59) shas vl E4935k)
FH AMY Z2EF(120 kVp, 30 mAs)T} FFEAHF TREF(120 kVp, 180 mAs)E 2 (Brilliance™ CT 16slice,
PHILIPS)SF 617 9] Z=FAE AMS3HA] &2 /dolA] 71 2717 9Ae] 4% 93S 2 J75 28 ARe3tairh
A s ZAolEZolA CT numberst F58 SA38IAL, Back-ground F5& A3t AsdizEH]
(signal-to-noise ratio, SNR)2} t Z=#-H](contrast-to-noise ratio, CNR)Z 3}ith, T3 o= WY& o] &3lo]
S 73, 9H AH o R A2 oddellA] CT numbere} 455 A8 BE S42 33] AAlste] gk
< SPSS TR I W(version 14,0008 B3, T Z= Alant &3 2 T (versionl0,0)S ARESFICE.

A s pajoleiZelA] A TRES o] BEMYE ZRES N Hot FoeH =2 FeS Y
3L, SNR¥} CNR2 froatA] Rodrt. 7 dollx] vwkx]aol digh F52 o] #EdS BAANH SNRF CNR
59 #HEAFS Bk Y] AIox AAH Z2EFZO] Mo BRAH TIZEZFZ H; {3 EUARH0.35
mGy vs. 1.95 mGy, p=0.008), &2 AXzF L2 EZ A FolsA =UtHp=0.029). AXF T2 EFo] RFHF
ZZREF WU} fofs] W diES EAAN, s Ui fosil w2 AdE HAoZA AAdA AREEe
A Z2EF] =5 A2 3

ol 88 MM, 2 M, SlE, MSOHREH|, RS

1. A& (tube current, mA), ¥ X|(pitch) 59| HHEo] &
A2, 571, HwA dHRY A4S 7 & FF
A8loM= =F A (mAs, mAxsec)S AT
o] F= ARE-Eo] $rHo-12].

5 CToA] 3} (image quality)S oJ2] 71A] &21&
I #o] e I FolNE e s st &
o] #HAE Hole Fo= delA o, 71. kAR, A

FAFelstRofo| HAFE w9 (computed tomo-
graphy, CT)& A HAL o8 AR RIwrt H3 <5
7¥etar QIARHLL, o2 AR BRiell vls] =2 2t 9%
A ek

I EQF AEHQ CTEH Y 7] AR 43 [RE

=53 g YAHY o5 HE7] CT (spiral multi-
detector CT)¢] ¢3&Z ¢l FAHcontinuous scan)x= ZAA}
AR SEF gk HH(thin slice) FAARR A1 CT
(conventional CT)olA S| A=A ZPd 337 #3527}
A7t Bl S 7FA9} st (high resolution)©]
2 e IS F UL, ket 9 AT (multi-
planar reformated image)©| 7Fs3le] FHa] 7kx|= o
S PR3] SR gk AR 9] A 23]
& S7F A1 5 QlTHAL

CTZE QoA WA ofgt &2} 9)Z&-S A Al &
Je o 2= AL (tube voltage, kVvp)¥ FHHF

A ) A| 2} 1 o] YA atomlwj@yahoo. co.kr
(426-858) 737] 5= QHAkA] 57 752 87THA]
SEEAF A AE AT L QAT

H(diseases) Fete] W =E Fo|7] 93t Ak Z7)+=
3Ate] 9E e FUMAI7]7] wiel sk aEEiA =F
AeFo] AAsHA o]Fold Har} gt

w5, @A QP AR e BENF TRED
(standard-dose protocol)& EE3} Fo] QIA| ¢k, FkA}
0% Ay #AAE Y AdEF Z2EF(ow-dose
protocol) 9] HZ o] Megfel] A= A2} mit} o] o]
QItH8,9,13,14].
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2.1 ¥ B53 32 H7}

WM ARgshe T AL ZE2EZE(120 kvp, 30
mAs, 2-mm thickness)¥} EFATF ZZEZ(120 kVp,
180 mAs, 1.2-mm thickness)2 Z¢J(Brilliance™ CT
16slice, PHILIPS, Netherand)3F 61729 ZJA|E AL&-3}
A ¢k 93’ non-contrast image)ollX 7|1 7|7 ¢
(level of carina bifurcation)e] &A% A (mediastinal
image)S £ ATFE $I8l AR SHLE B AFeAlE &}
AATHA FoR de JPCIRATaelel U3
SN el A RE AL Bl WSk S A
o2 FAskert

A thdAke] Hit vl 65.918.6M (- S, 49-814)
A, Hit HPA|G(body mass index)= 23.8%3.1
kg/m* (9], 16.4-29. )] Act. HIWEAIFE= tha] 270 21
E(25 kg/m® "9k, 25 kg/m® o)X o 2 BFEYa, 7t
259 A = 397(63.9%)F 2278(36.1%) ©] ATt

A 22 e g7 22EZR de 9
Y E5 (ascending aorta)@} 7}AJo} @ (inpraspina-
tus muscle)ol|4] CT number (HU, hounsfield unit)2} 3+
A3 (Fig. 1), 2331 (signal-to-
noise ratio, SNR)9} EHZ‘:ZQ'-O—H](contrast—to—noise
ratio, CNR)E T38}7] ¢35 oS5 =3
(% 4= 1 em 94A| 371 v)o}‘}i‘:} S7ollM HAl
9(region of interest)2 25 100~110 cor Y AL, 33]
2430 BERE FAL. B4 ISl FeE C1
number®] ¥F HAXHHU, standard deviation)Z 7 2]}
Sof. F EREEe 9o 9HE 7)Y BEe v
oMol 47 e % S X5 P 8
A QS Bel 9 2SR, ololM] ANF Trr
3dS S35 SNRY CNR—CL #4738 (o)
e 22 S 0= ARIEESIth: SNR=JY &2 (&
7IxleFel) CT number/back-ground noise, CNR=(7P\]
ol CT number- 43t =" CT number)/back-

ground noise.

2 (noise)&

1r Hum

22 WS o3 A% &A £ 32 Fr}

Ad 57 sdst ARo} =F A S5y
*J%é]%ﬂl °J 7hol=ghele F=2(15] she], Mg g
< sequence BEOA AF =55 ARESHA|
oL =70 } Ak A FAHL CT A EHolE ol AA
16 cm®] T4 o}= & & (10S5-3CT, RADCAL, USA)&
2o B1 AEe FATN 10 Lole] ALY o)
¥ (ion-chamber, 3 cc)E A% ZAA(Unfors Mult-
O-Meter, RADCAL, USA)oll 9183+ F, S22} 714 #}
o) TR see)el Waoh AAA F 33 W 27
stk 34 R I 4T 299 ge PHo
2 98] MY (AAPM CT Performance Phantom, 76-
410-4130, USA)S 2708to] 2 Qe 47tle Tt
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WA (1062.1 mf) 0.2 5}od 33] ¥HE5le] CT numbers}
v =

2.3 B4 &4

WG S o] g3l F TR EF Jhol] A CT number %

A

g B]ale Mann-Whitney U test & AAI3Fe] BAA<]
Fo9E AR, F rEEEe de BE dd
At 247F el 43k CT number ¥ 02 HH
SNR #} CNRS T3F313L, HitS Pared ttest2 H]L38}S]
oh, A7 didRte] vwkAleE g 3ol CT number 9 3%
2, SNR ¥} CNR H]2l+E Student t-test® 24131131, H]
Ao gk s el 35 9 SNR, CNRE| #d
/4 Pearson F¥A S AAlEdit. BE SAREA S
SPSS (version 19.0)E o] &3}, AZ= Alant &=
2 2 a3 (version 10.0)2 AFE-3}SIC}.

3. 4%
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34 v
Jej st Aol e ANE ZeEe
o FEHF Tuid P uo felsh) E,
B W A Hoks shlelzel e
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Table 1. Comparison of Parameters Related to Image Quality between
Low-dose and Standard-dose Protocol.

Parameter Low-dose Standard-dose | P-value

CT number (HU) | 37.31(6.01) 43.22(4.66) | <0.001

AA | Noise (HU) 42.32(7.83) 25.25(4.31) | <0.001
SNR 1.80(0.51) 3.17(0.92) | <0.001

CT number (HU) | 47.28(4.77) 53.75(4.47) | <0.001

IM | Noise (HU) 46.38(9.83) 28.35(5.83) | <0.001
SNR 2.30(0.63) 3.92(1.07) | <0.001
Back-ground noise 22.69(9.58) 16.23(10.79) | <0.001
CNR 0.49(0.40) 0.74(0.46) | <0.001

Data are expressed as the mean with standard deviation,
Noise was defiened as standard deviation of CT number,
Statistical analysis was performed by Paired t-test. AA=
Ascending aorta. IM=Infraspinatus muscle. HU=hounsfield
unit. SNR=Signal-to-noise ratio. CNR=Contrast-to-noise ratio.
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Fig. 1. Non-contrast mediastinal images of low-dose (A, 120 kVp, 30 mAs, 2-mm thickness) and standard-dose protocol
(B, 120 kVp, 180 mAs, 1.2-mm thickness) on a subject with 66-year-old man (Body mass index=29.1 kg/m?). CT

number and noise were measured each at infraspinatus muscle (*) and ascending aorta (). (A) Signal-to-noise ratio

(SNR) at ascending aorta and contrast-to-noise ratio (CNR) were 1.80, 0.04, respectively. (B) SNR at ascending

aorta and CNR were 3.15, 0.30, respectively.

®  Low-dose (r=0.726, p<0.001)

©  Standard-dose (= 0.706, p<0.001)

60 —— Regression curve . s~
—— 5% confdence interval . . =S

Nolse (HU)
8
Signal-to-nolse ratio

—— Regression curve
— - 95% confidence interval 3

@ Low-dose (r=-0.417, p=0.001)
0 Standard-dose (= -0.433, p<0.001)

®  Low-dose (=+0.550, p<0.001)

O Standard-dose (1= -0.433, p<0.001)
—— Regression curve
— =~ 95% confidence interval

Contrast-to-noise ratio

Body mass index (kg/m?)

A

Body mass index (kg/m?)

Body mass index (kg/m?)

B C

Fig. 2. Scatter plots of body mass index on subject versus parameters related to image quality (A, noise; B, signal-to-noise ratio;

C, contrast-to-noise ratio) in low-dose and standard-dose protocol. Noise, signal-to-noise ratio and contrast-to-noise ratio

were significantly correlated with body mass index of subjects. Noise and signal-to-noise ratio were measured at

ascending aorta.
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Table 2. Comparison of Parameters Related to Image Quality between
Groups Stratified by Body Mass Index in Low-dose and
Standard-dose Protocol.

Body Mass Index (kg/m2)
Protocol less than 25 | 25 or greater | P-value
(39, 63.9%) | (22, 36.1%)
CT number (HU) | 36.90(6.97)| 38.05(3.80) | 0.404
Noise (HU) 38.96(6.68) | 48.28(6.03) | <0.001
Low-
% ISNR 1.97049)|  1.51(0.41) | <0.001
dose
Back-ground noise | 19.72(6.51) | 27.95(11.85) | 0.005
CNR 0.60(0.43) 0.30(0.23) | 0.001
CT number (HU) | 43.41(4.90)| 42.88(4.29)| 0.670
Noise (HU) 23.30(3.00) | 28.70(4.15) | <0.001
Standard-
d SNR 3.47(0.75) 2.65(0.97) | 0.001
ose
Back-ground noise | 13.68(7.12) | 20.76(14.40) | 0.040
CNR 0.87(0.44) 0.52(0.40) | 0.004

Data are expressed as the mean with standard deviation.
Subjects were devided into two groups according to the
index, noise and SNR were

body mass CT number,

measured at ascending aorta, Noise was defiened as

standard deviation of CT number, Statistical analysis was
HU=Hounsfield units, SNR=

signal-to-noise ratio, CNR=contrast-to-noise ratio,

performed by Student t-test.

3.3 WS o] 83 AXF T2 BT EFHAY T2
F Y A% 4 32 vz

A T2EZY BFAY T2EZ] kE X
A AEES o]&sk M sd Hrld #HEE CT
numbere} F&-S v|WsF A (Table 3)ol|x] Azke = A
W IZ2EFo] A ZZEZ B} FolsHA BtA
1H0.35 mGy vs. 1.95 mGy, p=0.008), &< ©3|#
Ade Z2EF oA st =2 daE Btk
(p=0.029).

Table 3. Comparison of Radiation Dose, CT Number and Noise between
Low-dose and Standard-dose Protocol using Phantom.

Parametor Low-dose Standard-dose P-value
Radiation dose (mGy) | 0.35(0.1) 1.95(0.5) 0.008
CT number (HU) 0.4(0.94) -0.9(0.26) 0.029
Noise (HU) 99.6(10.3) 40.1(4.3) 0.029

Data are expressed as the mean with standard deviation.
Radiation dose was measured at 5-point using acrylic-
phantom. CT number and noise were measured at 4-
point
standard deviation of CT number.

using water-phantom. Noise was defined as
Statistical analysis was

performed by Mann-Whitney U test.
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Radiation Dose and Image Quality of Low-dose Protocol in Chest CT:
Comparison of Standard-dose Protocol

Won-Jeong Lee”, Bong-Seon Ahn ", and Young-Sun Park
*Occupational Lung Diseases Institute, KCOMWEL,
"Department of Radiological Technology, Daejeon Health Science College

The purpose of this study was to compare radiation dose and image quality between low-dose (LDP) and standard-dose
protocol (SDP). LDP (120 kVp, 30 mAs, 2-mm thickness) and SDP (120 kVp, 180 mAs, 1.2-mm thickness) images obtained
from 61 subjects were retrospectively evaluated at level of carina bifurcation, using multi-detector CT (Brilliance 16, Philips
Medical Systems). Signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR) were calculated at ascending aorta and
infraspinatus muscle, from CT number and back-ground noise. Radiation dose from two protocols measured at 5-point using
acrylic-phantom, and CT number and noise measured at 4-point using water-phantom. All statistical analysis were performed
using SPSS 19.0 program. LDP images showed significantly more noise and a significantly lower SNR and CNR than did SDP
images at ascending aorta and infraspinatus muscle, Noise, SNR and CNR were significantly correlated with body mass index
(p<0.001). Radiation dose, SNR and CNR from phantom were significant differences between two protocols, LDP showed
a significant reduction of radiation dose with a significant change in SNR and CNR compared with SDP. Therefore, exposure

dose on LDP in clinical applications needs resetting highly more considering image quality.
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