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ABSTRACT

The purpose of this study was to evaluate the clinical efficacy of 128 MDCT (multi-detector computed
tomography) for reducing the CareDose 4D dose and comparing the image quality with the fixed tube current
technique. For this purpose, we conducted the phantom and clinical studies to evaluate the exposure dose and
image of the subject before and after applying the CareDose 4D system in abdominal examination using 128
MDCT. In the phantom study, ROI (Region of interest) was located at the center, 3, 6, 9, 12 o'clock, into two
groups: group A without CareDose 4D and Group B applied were measured. In the clinical study, ROI was
located at the liver 8 segments, divided into two groups too. The measured items were CT number, noise, and
dose length product (DLP) dose. The result of CTDIvol (CT Dose Index volume) measurements in phantom and
clinical studies were lower than those before CareDose 4D application, and dose and effective dose were also
measured lower (p<.05). There was no difference in CT number before and after application (p>.05). In
conclusion, using CareDose 4D, we can obtain optimal image information without deteriorating image quality
while reducing patient dose.
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I. MATERIAL AND METHODS
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Fig. 2. ROI on Phantom Image.

Fig. 3. ROI on Liver Image.
*ROI: Region of Interest
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Table 1. Comparison of Unused and Using the CareDose 4D Technique on Phantom

ROI of Phantom

Setting Classify
1 p 2 p 3 p 4 P 5 p
Unused 10.12 + 0.02 10.12 = 0.02 10.12 + 0.02 10.12 + 0.02 10.12 + 0.02
CTDIv <.001 <.001 <.001 <.001 <.001
Using 1.75 + 0.04 1.75 + 0.04 1.75 + 0.04 1.75 + 0.04 1.75 + 0.04
Unused oo 2.51 £ 0.70 2.51 + 0.70 2.51 + 0.70 2.51 + 0.70 2.51 + 0.70
de““’e <.001 <.001 <.001 <.001 <.001
Using ose 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05 0.35 + 0.05
Unused ot 0.71 + 0.39 0.34 + 0.13 047 + 055 -0.28 + 0.39 021 + 0.54
Nutab 51 <.001 02 71 60
Using umber .90 + 0.28 0.54 £ 0.19 0.49 £ 1.66 -0.18 + 0.97 -0.08 £ 1.05
Unused 4.84 + 0.19 476 =+ 0.08 585 + 0.42 4.85 + 0.40 534 + 0.53
Noise <.001 <.001 <.001 02 <.001
Using 12.74 + 0.26 1328 + 0.24 16.12 + 1.51 25.52 + 37.10 14.48 + 1.49
Table 2. Comparison of Unused and Using the CareDose 4D Technique on Liver Exam
ROI of Liver
Setting Classify
Pre p 2 P 3 p 4 p 5 P 6 p 7 p 8 p
Unused 10.24 10.24 10.24 10.24
+1.13 +1.13 £1.13 +1.13 10.24 10,24 10,24 10,24
CTDIv <.001 <.001 <.001 <001 3 <001 M3 <001 3 <001 3 <001
Usin 447 447 447 447 : : : :
g £2.15 .15 £2.15 £2.15
Unused 7.80 7.80 7.80 7.80
. +0.86 +0.86 +0.86 +0.86
Effective <001 <001 <001 <001 780 coo1 T80 o1 780 g 780 o
dose +0.86 +0.86 +0.86 +0.86
Usin 3.44 3.44 3.44 3.44
ng £1.71 +1.71 £1.71 +1.71
Unused 56.20 54.21 55.38 52.93
T +0.34 +12.51 +12.40 +12.28
Num 7 50 55 a7 S 3R s N s BN e
Usin ber 55.95 54.94 55.84 53.63
sing +0.24 +11.21 +11.02 +11.28
Unused 12.45 11.95 11.40 11.47
. 4337 + 3.46 +4.09 +3.92
Noi <001 <001 <001 <001 M2l cgor 1189 g0 1188 5o 1093 o
se +3.34 +3.74 +3.61 4321
Using 22.41 20.84 20.05 20.12
+4.55 +4.34 +3.69 +4.32
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Table 3. Result of Logistic Regression on Liver Exam

95% CI
Variable B SE p OR
Lower Upper
CTDIv -1.07 032 <.001 0.34 0.18 0.64

Effective dose -1.46 046 <.001 0.23 0.09 0.56

1 0.50 0.5 <001 1.65 1.22 2.21
2 0.43 0.12 <001 1.54 1.22 1.94
3 0.43 0.12 <.001 1.54 1.22 1.93
Liver 4 039  0.11 <001 1.48 1.20 1.82
segment-
Noise 5 0.42 0.11 <001 1.52 1.21 1.89
6 039  0.10 <001 1.48 1.20 1.81
7 0.40  0.11 <001 1.49 1.20 1.84

8 0.51 0.15 <001 1.67 1.25 2.22

Iv. DISCUSSION
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