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ABSTRACT

This research aims at suggesting exposure condition that shows maintaining the value of the physical image
quality factor by decreasing tube voltage and tube current from the standard exposure condition(80 kV, 7 mA) of
a CBCT apparatus. To measure the value of the physical image quality factor, modular transfer function(MTF)
was analyzed and dose-area product(DAP) was used for the measurement of exposure dose. CBCT images of a
Sedentex 1Q phantom were obtained under 15 exposure conditions of different combination of tube voltage(80,
78, 76 kV) and tube current(7, 6, 5, 4, 3 mA) and MTF 10 was calculated under each exposure conditions. There
were no significant differences in MTF 10 under 80 kV-6 mA, 80 kV-5 mA exposure conditions in comparison
with standard exposure condition. Based on the results of this research, 80 kV-5 mA condition are expected to
be able to reduce exposure dose with maintaining the value of the physical image quality factor of the standard

exposure condition.
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II. MATERIAL AND METHODS
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Table 1. Specifications of CBCT in this study. The
values are supplied by the manufacturer

Parameters Value

Degree of Rotation 360°

Total Filtration 2.8 mm Al equivalent

Focus-Collimator Distance 76 mm
Mode P mode
Imaging Area (FOV, O x H) 154 x 154 mm

Dimensions of Collimator (W x H) 19.5 x 21.2 mm

Focus-Rotation Center Distance 650 mm

Voxel 0.3 x 0.3 x 0.3 mm

Exposure Factors 80 kV, 7 mA, 17 s

&
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Fig. 1. lonization chamber of DAP meter is
located at the tube side of CBCT scanner for the
DAP measurement.
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Fig. 2. SedentexCT IQ phantom is positioned
for CBCT taking.
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Fig. 3. The steps of magnification and image
adjustment were performed for a setting of a
wire center from the PSF phantom image.
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Fig. 4. The steps of automated calculation was
performed on the center of the PSF phantom
image with 3 oversampling lines of the MTF
value in four directions.

5. BAEA
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Table. 2. DAP according to simulated conditions of

kV and mA
3% mA DAP (cGyem?)
80 7 329.52 (£1.740)
6 283.71 (+1.925)
5 237.37 (+1.981)
4 189.06 (+1.145)
3 141.63 (+2.816)
78 7 311.66 (£1.703)
6 267.27 (+2.406)
5 223.00 (+1.456)
4 179.11 (20.937)
3 133.11 (+1.281)
76 7 294.48 1.711)
6 253.81 (£1.168)
5 209.89 (+1.075)
4 167.70 (+1.458)
3 126.23 (#2.609)
el H AxAL B =F 243w A
80 kVe} 5 mA ZAAAM = DAPE ¢F 2% 7}
A FRAEA BRALES §AT F 92 2
ox A& sth
Table. 3. MTF 10 according to simulated conditions
of kV and mA
kV mA MTF 10 (Ip/mm)
80 7 1.157 (%0.018)
6 1.127 (+0.028)
5 1.100 (+0.043)
4 0.826 (£0.051)*
3 0.556 (£0.014)*
78 7 0.970 (£0.024)*
6 0.933 (£0.036)*
5 0.848 (+0.030)*
4 0.553 (+£0.033)*
3 0.435 (£0.026)*
76 7 0.817 (+0.042)*
6 0.750 (£0.030)*
5 0.637 (£0.048)*
4 0.452 (£0.020)*
3 0.330 (£0.021)*

*Statistical analysis using Mann-Whitney test, * p<0.05
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