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ABSTRACT

The purpose of this study was to evaluate the difference of dose and image quality according to the material
of the additional filter plate by selecting copper and nickel. First, the absorbed dose was measured using a Rando
phantom setting the additional filter plates of copper and nickel None, 0.1 mm, 0.2 mm, and 0.3 mm under 120
kVp, and 6.3 mAs. Second, We acquired image according to filter thickness of copper and nickel. by changing
the tube voltage of 90 kVp, 100 kVp, 110 kVp, 120 kVp and exposure indexes of 400, 800 and 1600. Third,
we obtained the SNR and CNR values using the Image J program and evaluated quantitatively and then evaluated
image quality. As a result, Absorbed dose measurements showed that nickel was higher than copper, and the
absorbed dose decreased as the thickness increased(p<0.05). Furthermore, Quantitative analysis of images showed
no significant difference between the two images according to change the voltage and the exposure index(p>0.05).
In conclusion, this study confirms that the nickel addition plate can maintain the current image quality while

reducing the exposure dose compared to copper.
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Table 2. Absorbed dose measurements of copper and nickel filter

Filter region (B(C)}S;) Filter region (E%s;) P

upper 301.00 upper 301.00
None middle 276.00 None middle 276.00
lower 424.50 lower 424.50
average 333.83 average 333.83
upper 255.00 upper 262.00
lower 325.50 lower 341.00

average 275.33 average 280.83 0.05
upper 220.00 upper 220.50
0.2 mmCu middle 216.50 0.2 mmNi middle 223.50
lower 278.50 lower 299.50
average 238.33 average 247.83
upper 188.00 upper 199.50
0.3 mmCu middle 178.00 0.3 mmNi middle 192.50
lower 237.50 lower 249.00
average 201.17 average 213.67

The Nickel is more absorbed dose was greater than that of copper(p<0.05). The added filter thickness increase, the absorbed dos was reduced(p<0.05).

Table 3. SNR and CNR of the tube voltage and the EI changes

v EI 400 800 1600
P Item SNR CNR SNR CNR SNR CNR
0.1mmCu 19.48 14.76 16.00 11.66 13.52 10.00
0.1mmNi 18.07 13.86 15.85 11.54 14.15 10.48
0.2mmCu 18.37 13.10 16.03 12.10 13.67 9.79
90 kVp
0.2mmNi 18.34 13.94 15.29 11.70 14.40 10.39
0.3mmCu 18.20 12.76 15.53 11.87 13.51 10.04
0.3mmNi 18.38 14.12 16.00 11.23 14.35 10.47
0.1mmCu 16.27 12.24 15.30 11.53 13.30 9.46
0.1mmNji 17.90 13.59 14.55 11.09 12.37 9.19
0.2mmCu 18.87 13.91 14.86 11.26 12.93 9.31
100 kVp
0.2mmNji 16.52 12.14 14.86 11.26 12.48 8.99
0.3mmCu 17.14 13.02 14.96 10.65 12.55 9.19
0.3mmNi 16.11 12.56 13.97 10.76 12.33 8.77
0.1mmCu 16.98 12.69 14.45 11.07 13.39 9.53
0.1mmNi 15.71 11.63 14.11 10.74 13.68 9.22
0.2mmCu 16.75 11.65 13.62 10.48 13.55 9.33
110 kVp
0.2mmNi 16.89 12.61 14.61 11.20 13.73 9.51
0.3mmCu 16.76 11.85 13.47 10.42 12.52 8.80
0.3mmNi 16.70 12.77 13.90 10.62 13.24 9.30
0.1mmCu 16.45 12.32 14.61 10.74 12.92 8.55
0.1mmNji 16.73 12.19 16.73 12.19 12.92 8.55
0.2mmCu 15.79 11.56 12.54 9.63 12.30 3.38
120 kVp
0.2mmNji 16.31 10.32 13.53 9.38 13.00 8.66
0.3mmCu 16.63 11.24 14.50 10.05 11.65 741
0.3mmNi 16.62 11.15 12.80 8.73 11.91 7.93

EI: Exposure Index
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