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ABSTRACT

In order to minimize radiation exposure and secure diagnostic value images during CT examination of the head
of children, the usefulness of volume axial mode is evaluated through comparison and analysis of exposure dose
and images of volume axial mode, high pitch mode, and helical mode. Image evaluation and dose evaluation were
performed in CT high pitch mode, helical mode, and volume axial mode for infants under the age of 1 according
to the voltages of 70, 80, and 100 kVp tubes. The image evaluation was conducted by comparing image quality
by setting ROI for each image, calculating SNR and CNR, using ONE-WAY (ANOVA) to evaluated statistical
significance, and cross-examining the dose evaluation using DLP values displayed in the Dose Report. When
inspected using volume axial mode, DLP values were generally low, and SNR and CNR values differed by ROI
and kVp. When volume axial mode evaluated the quality of the image compared to other scan modes, the
difference is not uniform. For the reason, certain modes are not considered excellent, but the exposure dose was
reduced the most in terms of dose. In addition, the point that the volume axial mode can be examined at its
original location, short scanning time and needless of table movement is useful for CT tests for children under
1 year of age with high radiation sensitivity.
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II. MATERIAL AND METHODS
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Fig. 1. Used research equipment.

Table 1. The protocol used to scan

Parameter Helical ~ High Pitch Volume Axial
kVp 70/80/100  70/80/100  70/80/100
smart mA-ODM 20-400 20-400 20-400
Noise Index 18 18 18
Slice Thickness (mm) 2.5 2.5 2.5
Pitch 0.984 : 1 1.375:1
Rotation time (sec) 0.28 0.28 0.28
Detector Coverage (mm) 40 40 160
DFOV (cm) 25.0 25.0 25.0
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Fig. 2. ROI location.
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Table 2. The Results of 70 kVp SNR and CNR
Analysis

Para . . . .
_meter ROI Helical High Pitch Volume Axial
A 9.21+0.75 12.9+0.62 6.69+0.011
B 5.03+0.49 7.61 +2.86 10.18 + 0.46
SNR
C 5.46 +£0.43 5.40+0.18 433+0.16
D 6.66 = 0.62 10.72 +£3.63 8.96+£0.19
A 175.75+£29.90 202.09+14.26 191.28 +16.87
B 16327 £34.32 186.97+10.96 197.40+17.72
CNR
C 137.76 £29.07 135.82+0.03 113.64 +10.44
D 16624 +30.83 195.04+13.18 176.85+15.92
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Table 3. The Results of 80 kVp SNR and CNR
Analysis

Para . . . .
_meter ROI Helical High Pitch Volume Axial
A 10.24 +£0.59 1571 £2.76 6.57+0.11
B 6.96 +0.74 6.32 +1.60 9.52 +0.35
SNR
C 2.94 +0.25 7.05+£2.13 3.95+0.34
D 6.29 £0.25 11.13£5.42 8.71+0.21
A 144.14 £25.60 167.37 +40.33 181.87+22.40
B 151.90 £24.10 158.83 +£35.88 187.59 +22.92
CNR
C 91.08+20.96 114.68+24.65 113.94+13.98
D 13448 £23.82 153.93+33.34 169.15+21.24
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mode’} H mode®. T} ¢F 9548 % %131, HP modeX.
o} oF 32.64 % Zkth DAAL H9- VA mode”}
H mode® T} ¢F 2834 % %13, HP modeH.t} oFf
3044 % 2ok

Table 4. The Results of 100 kVp SNR and CNR
Analysis

Para oy Helical

-meter High Pitch Volume Axial
A 12+0.97 13.11+1.18 7.09+0.14
B 6.56 +0.70 12.61 +4.56 10.88 + 0.47
SNR
C 4.84 +0.09 5.41 +£0.68 4.25+0.12
D 7.41+0.15 8.46 + 1.67 8.48+0.24
A 107.23 £ 13.75 176.19+£28.70  135.38 £ 9.54
B 104.72 £ 12.46 173.07 +£25.09 138.86 £9.54
CNR
C 81.29+10.44 123.47+21.11  90.83+6.20
D 98.78 £ 12.60  157.50+23.96 127.09 + 8.69
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V. CONCLUSION
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