WRIASEIPAE 018 | =g AAolM Fd Halo]l whe Yaprdgat g0l A F7t

Journal of Radiological Science and Technology, 38(2), 121-126

<9UAN>

eISSN 2384-1168 ISSN 2288-3509
http://dx.doi.org/10.17946/JRST.2015.38.2.06

HLlTHSEAYXIE 013t = &Y HAIAM 2 Helof| whE

YA Foe| & ot

- The Evaluation of the Radiation Dose and Image Quality Through the Change of

the Tube Voltage in Cerebral CT Angiography -
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BCTAZAI 1ol Z171e] 9ol CT Number o184 Q4m7} 2% S0kVpE 2K o] 120kvp
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3d BO: o g AssEd7AL, CT number,
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S Ao 2 1998 127]29] HE7] wid(detector array) =
A oE PE7] ANSHAE 29 FA(Multi detector
computed tomography, MDCT)7} 7i2tE] o] §F o] ®PARA
eE2 Ff 1671 F=Ee] 7hssialar, 20009 ©)F- 64, 128
g olAF CTAH](Muliti Detector Computed Tomography)

WA 2T, (712-702) 5 BAMA] SHE SHg= 13-18

77 Eddishy WARAISHE, Tel: 053—-850—-2523 / E—mail: jjjpkcho@cu.ac kr
(2015 04 299, HAFE(20154 054 119), X U(2015 06 08%Y)

oA A] 20159 A38W A2 121



Y A7|ET8E Vol 38, No, 2, 2015

2 7k Benteh 1) 29 ol glon = <lg) o v

AEZ|(gantry) S|HOZ 64, 128 &eto]X o} A4S BE

& 4 9l7] wo] AR AIZRE SEA7| AL E sl

Py o
3

AP Ao o] B ARE Al = A =3l

AT 7143 3391 A 7o) fae R 2la)
Iek FofollA| CT ZAKS B HE-8 AR5kt glon
pole] ool CTEAL e aiplet F7lske ol
£ oJokE HHA) wlol Sjsk $elitet Ao ke
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qF o= 5%k oF 35% FIskaL ek Egt =l AlY
AT Zhg BPARA T Z 2 2007 0,93 mSvollA], 20084
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IS0 2.8 (6t 7)0] Bk CT Bgo] ) el
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1) 717]

B Ao ARE-SE A= 128 Channel MDCT(Somatom
Definition AS+, Siemens Healthcare, Erlangen, Germany)
ol9lct. AAF Al TS AlQJRt THE BE HAZAL T
s AA3}tt [Beam Collimation 128 x 0.6 mm,
Pitch 0.6, Rotational Time 0 5s, Slice Thickness 5.0
mm, Increment 5,0 mm, Delay Time 3,0s, Care Dose

4D(Dimension, D)].

2) 294

BCTAHAR= 2FA] AP ¥ HAKSkin Test) 5 ¢
AWl (Antecubital Vein)o] HT) A (Medicut 18 G)& AFs}
o] AARgIT) HloleA 89t 2A(Iobrix 350 mg
I/mL, Accuzen)E AREsto] ZPA Az FU7|(Dual
Shot Auto Injector, Stellant, Medrad, Inc, USA)E E3|
ZY9AE HA FY(Flow rate 5.0 ml/s, volume 40 mL)
shal AJa]Ald4E 2712 329 (Volume 60 mL)dR= Two—

Phasic ProtocolES ¥&0 2 ARESHITH

MDCTE ©0]-83F BCTA AAe] Z®7](Arterial phase)
AolA olm FA AR AE AJAED (Picture Archiving
Communication System, PACS, G3, Infinitt, Korea)< ©]
83}o] = S| SW(Lt, Middle Cerebral Artery, Lt.
MCA), 9= Ztl|x] SM(Rt, Middle Cerebral Artery, Rt,
MCA), 3 )] S (Posterior Cerebral Artery, PCA) 12|
3 k] A W A (Background)©ll 4.5 ~ 5,5 mm” (Bt
5.0 mm?) F7]2] T4 (Region Of Interest, RODS A3
3}o] CT Number, ¥ H2KStandard Deviation, SD), 415
tf] #}2H](Signal To Noise Ratio, SNR) 12|31l t)2% o] &
H]|(Contrast To Noise Ratio, CNR)S H7}3}9tHFigurel).
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Noise = ¥FHA}(standard diviation, SD)

SNR = CT Number
- SD
CNR= CT Number — | 2 CT Number

SD

(a) 80 kvp
Figure 1 Measure of ROl in Image

(b) 120 kVp

2) 344 B7}

1 O

BCTA #HAF 3 AlAdE JAl HA T2 &S PACSE
s T myee] BAE F97] A4 #]Z A=HCT Dose
Index, CTDIvol)¥} A1 Zo] +HDose Length Product, DLP)
< H|wslSirKFigure2). DLPE ©|-85to] il (Effective
Dose, ED)& AKFSIGIE olnf] -FA A= EUROIA] HiLsk=
SEA WS A4S Table 1.2 2-g3lo] AAkslgic)”

Table 1 EUR Organ Effective Dose

Region of body conversion coefficient
Head 0.0021
Head & Neck 0.0031
Neck 0.0059
Chest 0.014
Abdomen 0.015
Pelvis 0.015
Trunck 0.015

[Eeff = conversion coefficient * DLP,(mSv) ]
DLP(mGy.cm) = CIDIvol(mGy) x L(cm)

Total DLP 1096 tm

Scan mAs J ref. CTDlvol* DLP [3=1

r mGycm s mm
0.6

0.6
10.0

10.0
0.6

Figure 2 The image of CTDIvol and DLP display
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L A QoA 6% A UEFHTHTable 2),

2 o

o ot

%0 o mgi Moo
&

2 3R
o

|o

(2) SNR (Signal to Noise Ratio)

41% o) H5H|(SNR)+= Table 30]|A] K= v} Zro] b4
QFS 80 kVpE AL wf Zr15ton] L. MCA 18%,
Rt. MCA 18% 123l PCA 17% Z7|5t Ao & et

(8) CNR (Contrast to Noise Ratio)

2% of F-3H](CNR)= Table 40lA] Hi= vpe} Zho]
PUYS B0KVE SIAS A% SNRI} ol 71sisict
Lt. MCA 19%, Rt. MCA 19%, ~12]3l PCA 18% =7}t 21
©% Uty ol 7k #ue] BYH CT number
o] Z71o] vla) 4] AEEAS] CT Numberiz 79| U}
7] wfZolet,

2) 44 %7}
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23 B 18 206, W 2,700 R A 180 At 2 =
ket EZF mE GAolAl 23 ole] H4E vk Ad
Al 2 BAZ g AR e

A tEslA] 20159 #1389 A2% 123



Y A7|ET8E Vol 38, No, 2, 2015

2. A& @t 550l A CTDIvole] 9.7 mGy(57%) A4~3FaL, a4

o 7Y A5
e BUEe] FEASE CTDIvol (mOy)giat DLp g o O mSvO0%) ARG Table 5.

= 5745 Blasitt. B gl vl Aol W2 A

Table 2 The Results of image vessel at ROl HU, SD analysis

LT MCA RT MCA PCA(p)
Group

Background

HU SD HU SD HU SD

HU SD

A0 kvp) 343.1 £20.1 340+ 60 3441 141 345 £ 63 349.1 = 14.6 444 39

B(120 kvp) 281.8 = 144 328 £52 2828 =140 34693 2834 £ 114 31.2=E56

36.5 £ 2.9 6.8 £ 15

34.5 £ 4.1 5.1 £0.6

Table 3 The Results of SNR Analysis

Group LT MCA RT MCA PCA
A(80 kvp) 104 £ 1.6 103 *+ 1.7 102 £ 1.2
B(120 kVp) 88+ 13 87 =23 87 15
Table 4 The Results of CNR Analysis
Group LT MCA RT MCA PCA(p)
A(80 kvp) 92+ 14 92+ 15 91+ 1.1
B(120 kVp) 77 £ 1.2 7.7 £ 20 77+ 14
Table 5 The Result of CTDIvol and Effective Dose
Group CTDIval (mGy) DLP (mGecm) ED (mSv)
A(80 kVp) 7.3+ 092 156 + 17.2 0.4 £ 0.04
B(120 kVp) 17 + 2.03 351 + 37.4 0.8 + 0.10
80
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Figure 3 Subjective Evaluation Of The BCTA image
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The Evaluation of the Radiation Dose and Image Quality Through the Change
of the Tube Voltage in Cerebral CT Angiography

Ji-Won LEE-Kang-Kyo Jung-Pyong-Kon Cho

Radiological Science, Catholic University of Daegu

To image diagnosis in neurovascular diseases using Multi-Detector Computed Tomography(MDCT), in-
jected the same contrast material when inspecting Brain Computed Tomography Angiography(BCTA) to ex-
amine radiation dose and Image quality on changing Cerebral Artery CT number by tube voltage.

Executed an examination with same condition[Beam Collimation 128 x 0.6mm, Pitch 0.6, Rotation Time
0.5s, Slice Thickness 5.0mm, Increment 5.0mm, Delay Time 3.0sec, Care Dose 4D(Demension ; D)] except
for tube voltage on 50 call patients for BCTA and divided them into two groups (25 people for a group,
group A! 80, group B: 120kVp), From all the acquired images, set a ROI(Region of Interest) on four spots
such as left cerebral artery, right cerebral artery, posterior cerebral artery and cerebral parenchyma to com-
pare quantitative evaluation, qualitative evaluation and effective dose after measuring CT number value

from Picture Archiving Communications System(PACS).

Evaluating images with CT number acquired from BCTA examination, images with 80 kVp was 18%
higher in Signal to Noise Ratio and 19% in Contrast to Noise Ratio than those with 120 kVp, It was seen
that expose dose was decreased by over 50% with tube voltage 80 kVp than with 120 kVp,

Group A (25 patients) was examination with tube voltage 80kVp while group B with 120 kVp to exam-
ine radiation dose and Image quality. It is considered effective to inspect with lower tube voltage than
with conventional high kVp, which can reduce radiation dose without any affect on diagnosis.

Key Words : Brain CT Angiography(BCTA), CT' number, Image Quality, Radiation Dose
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