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ABSTRACT

There are no recommended test conditions for digital photography in Chest PA examinations. However, each
company recommends shooting examinations of the high voltage applied to the previous analog examination. The
condition that satisfies the value of 200 ~ 800 which is the recommended Exposure Index value recommended by
Philips was selected, and the dose was evaluated by Monte Carlo simulation, and the SNR and CNR were
compared. As a result, it was possible to reduce the effective dose up to 77% by controlling the tube voltage,
tube current, and additional filter, not the conventional high voltage imaging method. Although there were some
differences according to the test conditions, the image evaluation results were similar to the images. We will
compare the exposure dose according to changes in tube voltage, tube current, and additional filter at the digital
chest radiograph and evaluate the image quality of the image to propose optimal conditions.
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I. MATERIAL AND METHODS

1. Digital Imaging System and phantom
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Fig. 1. DUKE QC Chest phantom(07-646QC,
Supertech, Elkhart, USA).
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2. Dose calculate
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3. Image quality
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Fig 2. Effective dose calculation by Monte Carlo
simulation
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Fig 3. SNR and CNR measurement of ROI in DUKE
phantom by Image J

M. RESULT
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. BALA A% (Radiation Dose)
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Table 1. Effective dose and Exposure index to the
change in the kVp and mAs. (None filter)

Effective dose

kVp EI  AEC mAs ICRP 103 Ratio(%)
(mSv)
125 160 0 6 0.01209 100
125 800 X 1 0.00342 28
125 250 X 4 0.01131 94
117 800 X 1 0.00381 32
117 250 X 5 0.01209 100
109 800 X 2 0.00504 42
109 320 X 5 0.01013 84
102 800 X 3 0.00547 45
102 400 X 6 0.01076 89
96 800 X 4 0.00584 60
96 400 X 8 0.01160 96
90 800 X 6 0.00766 80
90 630 X 8 0.00970 63
85 800 X 8 0.00828 85
85 630 X 10 0.01033 69
81 800 X 10 0.00898 93
81 400 X 12 0.01122 74

Non filter 22314 w] 7] el sl 125 kv of 1
s © HAd 2% 9 F&

Wl 117 kV ol 5 mAs & 0% o fras= gt
Wl STAAC] 81 kV = =EX| G}
gkl 7%, =EFA57F 400 ¥
% 7423 ghS UERTE (Table 1) 5 WA Hrholz)
JE7F 2 mmAl ¢ A9 125 kV, 1 mAs o4 Hf A
2 7HAaE 70% 2 KL 85 kV, 10 mAs oA HA
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As oA Ho) A A8 73% = B3 102 kY, 6 125 160 0 6 0.01209 100
mAs oA Hx Ak Z:]:'-/J\— 1% 7} Yehgth =24 125 800 X 1 0.00328 27
oro] g1 kv = sz]"‘ﬂ- 800 @ Ao E}ﬂ ] 125 200 X 4 0.01036 88
Hos 0L RV e o T 117 800 X 1 0.00359 30
2%, ==AF7F 500 4 ABg- FadEe] 7% s 117 250 X 5 0.01096 91
e YERATh (Table 3) 7142 0.2 mmCu + 1 mm 109 800 X 2 0.00359 30
Al 94 125 kv, 1 mAs oA Ho) A 28 77%, 109250 XS 0.01148 9
- 102 800 X 3 0.00482 40
109 KV 10 mAs oA A A% 48 262 HERL 102 250 X 6 0.01197 99
ot} Z3HYQ 81 kv & =457 800 A A §& 9 800 X 5 0.00502 )
AwFo] 43%, =EA57F 400 A S FEAF] 1% 9% 400 X 10 0.00997 82
A3 %}\—% 14,15}}}\1:].. (Table 4) 90 800 X 6 0.00509 42
90 400 X 12 0.01008 83
. . 85 800 X 10 0.00668 55
Table 2. Effective dose and Exposure index to the
change in the kVp and mAs. (2mmAl filter) 85 500 X 16 0.01069 88
81 800 X 12 0.00706 58
Effective dose ) 81 500 X 20 0.01129 93
kVp EI AEC  mAs ICRP 103 Ratio(%)
(mSv)
125 160 0 6 0.01209 100 Table 4. Effective dose and Exposure index to the
125 800 X 1 0.00364 30 change in the kVp and mAs. (0.ImmCu+2mmAl filter)
125 200 X 5 0.01154 95 Effective dose
117 800 X 2 0.00387 32 kVp EI AEC mAs IC(RH]I?SVI)O:; Ratio(%)
117 320 X 5 0.00983 81
125 160 0 6 0.01209 100
109 800 X 2 0.00408 34
125 800 X 1 0.00276 23
109 320 X 6 0.01030 85
125 200 X 6 0.01098 91
102 800 X 3 0.00441 36
117 800 X 2 0.00289 24
102 320 X 8 0.00110 91
117 200 X 8 0.01162 96
96 800 X 4 0.00582 48
109 800 X 3 0.00380 31
96 400 X 8 0.01157 96
109 200 X 10 0.01187 98
90 800 X 6 0.00598 49
102 800 X 3 0.00393 33
90 400 X 8 0.01186 98
102 320 X 10 0.00978 81
85 800 X 8 0.00794 66
96 800 X 4 0.00402 33
85 500 X 10 0.01197 99
96 320 X 8 0.01001 83
81 800 X 10 0.00851 70
90 800 X 6 0.00509 42
81 630 X 12 0.01088 90
90 400 X 8 0.01019 84
85 800 X 8 0.00517 43
85 400 X 10 0.01034 86
81 800 X 10 0.00687 57
81 500 X 12 0.01073 89
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Table 5. Comparison of SNR in ROI

*a *b *c *d *e
Lung 96 728 698 7.6 737
Heart rear 1414 1421 1351 14.03 13.73
space
Diaphragm  27.71 33.24 3280 32.07 28.02

*a @ 125 kV, 0.1 mmCu + 1 mmAl, AEC, EI: 160
*b : 81 kV, 0 mmCu + 0 mmAl, EI: 800

*c¢ 1 81 kV, 0 mmCu + 2 mmAl, EI: 800

*d : 81 kV, 0.1 mmCu + 1 mmAl, EI: 800

*¢ 1 81 kV, 0.2 mmCu + 1mmAl, EI: 800

Table 6. Comparison of CNR in ROI

*a *b *c *d *e
Lung 9.6 7.28 5.9 7.6 7.37
Heart rear 1414 142 1047 14.02 13.73
space
Diaphragm 27.7 332 19.83  32.02 27.98

*a 1 125 kV, 0.1 mmCu + 1 mmAl, AEC, EI: 160
*b : 81 kV, 0 mmCu + 0 mmAl, EI: 800

*c¢ @ 81 kV, 0 mmCu + 2 mmAl, EI: 800

*d : 81 kV, 0. mmCu + 1 mmAl, EI: 800

*e : 81 kV, 0.2 mmCu + ImmAl, EI: 800

Iv. DISCUSSION
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