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- Evaluation of the Low Tube Voltage in the Computed Tomography Scan
Technique using a Low Concentration Contrast Agent -
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Figure 1 Quantitative phantom image analysis
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3|43 CT valuet= Y 100 kVe] SHH ] 20| Center,
4. 5cm, 2.5cmol|lA Z¥z; B 648.6%14.5, 650 5%11 4,
643.5+10.20]31, 120 kVo|A= Z+ZF 524 7114 4,
523.618.2, 519,018 42 120 kVE} 100 kVolA] sE 9]

Zolol w2t HUQJ Hto] 217+ 123.9, 126.9, 124.5 S7H=
Heh(p<€0.05). Background <IQl oA 2] HU=
120 kVIETH 100 kVollA] gl o] Zlofof we} 4t 8.3, 8.7,
8.1 HAE HATHp0.05). YA &% 350 mgl/mlofA|
= QA 100 kVE] HE 9] Z10] Center, 4.5cm, 2. 5cmo]
A Z¥zF Bk 771.6+18.4, 687.5%18.7, 687.7+19.50]41,
120 kVolA+= 212 630.2%14. 1, 562.6%11.9, 558.3%+11.8
£ 120 kVET 100 kvellA WE 9] Zlojof wat HUS| 3
o] Z¥Z} 1414, 125.3, 129.4 F7H5 EUtH(p<0.05).
Background 49l o}z HofA 2] HU+= 120 kVETL} 100
kVollA g o] Zloof whe} H4t 8.4, 8.3, 9.5 FaE K
AHp<0.05), ZY9A| = 350 mgl/m19] 120 kVE T} 300
mel/ml®] 100 kvelAle] HU7 Wele] Zolo] utel 2}7}
18.4, 88.3. 85.2 Z7}5}%AHp<0.05)(Table 1),

300 mgl/ml H%E2] ZAA|e} A F4E 1:1200.2 3]
A5 HUE= 249 100 kve] A& Q] Z1o] Center, 4.5cm,
2.5cmol|A ZF2; Bt 452 31113, 44983117, 450, 7£10.7
o]az, 120 kVollx= 717} 368, 549.1, 363,316.9, 363.2%10.0
©F 120 kVET} 100 kVolA HE 2] Zloof| wa} HUS
Batol 247t 83.8, 86.5, 87.5 F7HE HTHp<0.05),
Background 9§92l oA oA 2] HUX= 120 kVET}H 100
kVollx] g o] Zlojof] wha} < 7.9, 8.7, 9.1 FAE K
tH(p<0.05), £JA| F%= 350 mgl/mloA= Y 100
kv HE Q] Zlo] Center, 4.5cm, 2 5cmolA] 22 Ho-
507.7£12.9, 505.4%+10.9, 507.7£9. 70|11, 120 kVollA=
Z¥7} 412.4%10.8, 412.0%11.6, 406,9+11 02 120 kVHCT}H
100 kVellA] WEle] Zolo] wet HUS| kol 242} 95.5,
93.4, 100.8 Z71= EATHp<0.05). Background <!
ol |49 HU= 120 kVETH 100 kVellA E 9] 3lo]
of wet Bt 8.4, 8.6, 7.9 HAE HATHp0.05), =FA
== 350 mgl/ml9] 120 kVET} 300 mgl/ml2] 100 kVoj
A19] HUgke] o] Zlo]of whaf 212} 39,9, 37.8, 43.8 &
7FFATH(p<0. 05) (Table 2).
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Table 1 HU measurement of the contrast agent concentration and dose(1:10 mixture)

300mgl/mL Center 4 5cm 2.25cm
kv mA CM Background CM Background CM Background
100 200 652.0+21.7 119.7£12.3 650.41+13.2 120.0%11.0 638.2+10.5 121,0%10.2
300 64831131 119.319.5 646.8+11.0 120.8%8.7 648,7£10.2 121,719 .4
400 650,8%11.9 119.6+8.6 654,610.8 120,673 647.0£10.1 122,5£7.5
500 643.2%11.3 119.6+7.8 650.0£10.4 120.9+6.9 639.919.8 121.8+7.2
120 200 529.1%+15.4 128,049.5 521.816.6 130.0+8.7 519.949.8 130.2+7.8
300 521.7+11.8 127.6£7.3 523.619.3 129,417 .2 516.8%7.2 129.816.8
400 524.9£19.8 127.9%6.5 525.748.1 129.2£6.0 518.517.0 130.0£6.4
500 523.2410.4 128.246.1 523.248.8 129.245.5 520.919.7 129.5%5.6
350mgl/mL Center 4 5cm 2.25cm
kv mA CM Background CM Background CM Background
100 200 765.3+18.3 119.319.7 091.3£18.9 120,419.9 687.0%20.2 117.4%7.6
300 779.7%+16.2 119.4£8.5 083.9£18.9 120.3£7.0 (90,7122 4 119.5%7.1
400 769.3120.7 118.7£7.2 686.7+17.7 1214162 686.2+17.5 118.9+5.1
500 772.1%+18.2 120,1£6.5 688.2+19.3 121.245.4 686.7+17.9 117.845.1
120 200 631.8%19.3 127.748.1 560.1%12.4 128,816.4 558.8+12.6 126,047
300 624,2+12.7 127.1+6.7 564, 7114 129.4%5.0 558.0+11.9 129.4%6.8
400 631.5+12.6 128.2%5.4 558.3%11.2 129.0%5.4 556.5+11.2 127.9%5.3
500 033.2+11.6 128.044.7 567.3+12.4 129,314 .4 559.8t11.4 128.315.0
Table 2 HU measurement of the contrast agent concentration and dose(1:20 mix)
300mgl/mL Center 4.5cm 2.25cm
W CM Background C™M Background CM Background
100 200 4544113 2 120,6£12.5 45461143 121.6 +10.7 451,8+10.7 121,5%10.4
300 455,7%11.3 120.4%10.3 448.2+11.5 121,249.0 452,5+10,7 121,.2£7.9
400 449 8+10.4 119.4£7.5 447.0%11.5 121,1£8 4 447.3+10,9 120.8%+7.3
500 449.3%10.2 119,618.2 449.2149.5 122,169 451,0+10.5 121,846.5
120 200 371.4+11.7 127.618.7 361,3%8.2 129,683 305.3£15.3 130.1+8.4
300 367.1£7.9 127.7%7.6 363.817.5 130.316.7 360.5%7.1 131.145.6
400 369.818.3 128.1%6.8 362.1+5.7 130.6£5.8 362.2£10.0 130.116.2
500 365.618.6 128.1+5.7 360.116.1 130.4%5.3 364.6£7.6 130.1£5.0
350mgl/mL Center 4 5cm 2.25cm
kV mA CM Background CM Background CM Background
100 200 514.4%+16.0 120.8%12.8 504,7£13.4 121,1£10.8 507.0+10.6 122.419.6
300 505.2%12.8 120.4%10.1 507.0£12.9 121,288 505.8£8.4 122,778
400 508.2%12.1 120,0£8,2 507.218.4 120,6x7.7 509.2+11.7 123.1£7.1
500 502,8%10.8 120,1£8,2 502,5%8.9 121,746.9 508.848.0 122,959
120 200 411.8£11.4 129.249.1 411,4%13.2 129.8£7.8 404,9+11.4 129.9+7.7
300 413.4%11.1 128.4t7 4 409.8+12.1 129,916.3 406,9£11.2 131,0£6.0
400 409.2%+10.8 128.316.8 416,9+11.3 129.616.1 407.8+10.8 130.7£5.9
500 415.319.8 129.0+5.9 410,019.8 129.8+5.3 407.9%10.4 130.9+4.5
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37.1, 36,22 XE Zlo]o|A] 300 mgl/ml, 100 kVojA| =
Al Yebstth(p<0.05) (Figure, 3).
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Figure 3 Graph showing SNR and CNR(contrast agent and normal saline diluted 1:10)
(@ SNR comparison of 300 mgl/ml and 350 mgl/ml. (b) CNR comparison of 300 mgl/ml and 350 mgl/ml

50.0

@
] e

35.0 @

30.01

SNR

250 T T
350 mgliml 300 mgl/iml 350 mgl!ml 300 mgl!ml 350 mgl!ml 300 mgl!ml
M20kv, [100kV, [120kV, [100kV, [120kV, [100 kV,
200mA] 300 mAj 300mAj 400mA] 400 mA] 500 mAj

(©)

35.01

1oe

25.01

CNR

20.01

T T T T T T
350 mgliml 300 mgliml 350 mgl/iml 300 mgl/ml 350 mgliml 300 mgliml
[120kV, [100kV, [120kvV, [100KkV, [120kV, [100KV,
200 mA] 300 mA] 300mA] 400 mA] 400 mA] 500 mA]

(d

Figure 4 Graph showing SNR and CNR(contrast agent and normal saline diluted 1:20)
(c) SNR comparison of 300 mgl/ml and 350 mgl/ml, (d) CNR comparison of 300 mgl/ml and 350 mgl/ml
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*Abstract

Evaluation of the Low Tube Voltage in the Computed Tomography Scan
Technigue using a Low Concentration Contrast Agent

Kang-Kyo Jung-Pyong-Kon Cho

Department of Radiological Science, Catholic University of DaeGu

The purpose of this study is computed tomography contrast agent at low concentrations and low tube
voltage technique to evaluate the usefulness on the phantom image.

By varying the degree of mixture by the contrast medium concentration it was inserted in phantom, It
was taken by changing the tube voltage and tube current step by step, and to evaluate the dose and the
CT value obtained from the phantom image.

As a result, low-contrast, low tube voltage(300 mgl/ml, 100 kV) was reduced by an average
219%(CTDIvol; computed tomography dose indexvol) more standard condition(350 mgl/ml, 120 kV). SNR
was increased at all depths of the phantom, respectively 1:10 and 1:20(by diluting a contrast agent and
normal saline) 12,2(26%) 6,2(17%). CNR was increased at all depths of the phantom, respectively 1:10 and
1:20(by diluting a contrast agent and normal saline) 11,5(32%), 6,3(26%).

Research work on the CT scan is necessary in a variety of studies on the low contrast concentration
and low tube voltage techniques for dose reduction and reducing of side effects the contrast agent.

Key Words : Low contrast concentration, Low tube voltage, Attenuation coefficient
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