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ABSTRACT

In this study, a self-made customized phantom was used to quantitatively measure the change in CT number
and noise according to the change of pitch. In order to acquire an image using the phantom, the inside of the
phantom was filled with sterile distilled water. Inside the glass tube, a solution obtained by diluting the ratio of
normal saline and contrast medium to 100%(NS), 400:1, 200:1, 100:1, 50:1, respectively, was placed and imaged.
At this time, the pitch was divided into steps of 0, 0.35, 0.7, 1.05, and 1.4 for each dilution ratio of the solution
and imaged, respectively. One-way ANOVA analysis were performed to verify whether the mean of the CT
number and noise values measured in all ROIs by dilution ratio showed a significant difference according to the
change in pitch. As a result of the experiment, there was no statistically significant difference in the change of
the CT number according to the change in the pitch for each dilution ratio, but the noise value tended to increase
with the increase of the pitch, and showed a statistically significant difference. In the spiral image acquisition of
CT, noise can be changed to a significant level depending on the pitch. Therefore, it will be necessary to set the
quality evaluation items and criteria for CT images using the spiral image acquisition method.
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I, MATERIAL AND METHODS
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Fig. 1. Schematic drawing of customized CT phantom
made for the experiment.

Fig. 2. Photograph of customized CT phantom used in
the experiment.
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Table 1. Average value of CT number and noise measured at all ROIs according to dilution ratio and pitch factor.

Pitch factor

Dilution ratio 0 0.35 0.7 1.05 1.4
CT No. Noise CT No. Noise CT No. Noise CT No. Noise CT No. Noise
NS 100% 1.98 4.17 2.16 4.55 1.62 5.73 1.74 5.94 2.33 6.50
400 : 1 35.30 4.64 35.17 5.03 34.93 5.96 35.21 6.08 35.21 6.40
200 : 1 46.25 432 46.44 5.02 45.52 5.63 45.95 5.89 46.03 6.49
100 : 1 92.59 473 92.32 5.33 90.59 5.65 91.18 5.73 91.48 6.06
50 ;1 167.52 4.88 167.38 5.36 165.21 5.37 165.77 5.66 166.26 6.22

Note. Display of dilution ratio - Normal saline(NS) : Iodine contrast material

Table 2. Results of one-way ANOVA analysis of changes in CT number and noise according to pitch factor.

Statistical analysis One-way ANOVA analysis according to pitch factor
Measured values NS 100% 400 : 1 200 : 1 100 : 1 50 : 1
F 0.837 0.137 0.847 1.689 0.859
CT No.
p-value 0.506 0.968 0.499 0.159 0.492
F 33.044 20.198 28.157 10.349 0.171
Noise
p-value 0.001 0.001 0.001 0.001 0.001

Note. Display of dilution ratio - Normal saline(NS) : Iodine contrast material. (p-value was less than 0.05)
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II, RESULT
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Fig. 4. Variation of CT number(left) and noise(right) according to pitch in 100 % normal saline.
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CT number variation according to pitch Noise variation according to pitch
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0 035 0.7 1.05 14 0 035 0.7 1.05 14
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Fig. 5. Variation of CT number(left) and noise(right) according to pitch in 400:1(normal saline: iodine contrast
material) diluted solution.
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Pitch Pitch

Fig. 6. Variation of CT number(left) and noise(right) according to pitch in 200:1(normal saline: iodine contrast
material) diluted solution.
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Fig. 7. Variation of CT number(left) and noise(right) according to pitch in 100:1(normal saline: iodine contrast
material) diluted solution.
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Fig. 8. Variation of CT number(left) and noise(right) according to pitch in 50:1(normal saline: iodine contrast
material) diluted solution.

IV, DISCUSSION
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