¥ A ISSN 1226-2854

Computed Radiography®|A Additional Filtration Material®i| LIS
Radiation Dose2} Image Quality2| Hi5}

- Changes of Radiation Dose and Image Quality Due to Additional
Filtration Material in Computed Radiography -
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Fig, 1 X-ray tube where collimator is removed to eliminate
the effects from additional fitration in x-ray device(A),
materials(Al, Cu, Mo, and W) of fiters used in this
experiment(B), and diagram of this experiment that shows
the location relation among x-ray tube head, phantom and
IPC)
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Fig. 2 Figure A shows image acquisition of body phantom
depending on each filter and tube voltage, Figure B shows
setting of ROl on transverse process of L-spine, and
Figure C shows analysis of histogram width with the use
of Image J program
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Table 1 Entrance surface dose and transmission dose
depending on tube voltage and thickness of additional filters

Tube Thickness of ESD Penetrating  Penetrating

relative

Voltage added filter (mGy) dose(%) dose(mGy) dose rate(%)
60 kVp Nonfilter 3.90  100.00 0.06 1.46
1mmAl 240 61,54 0.05 2.08
2mmaAl 1,70 43,59 0.04 2,29
2mmAl+0, 1mmCu  0.80  20.51 0.03 3.13
2mmAl+0,2mmCu 0,40 10,27 0.02 4,00
2mmAl+0, ImmMo 0,20 5.13 0.01 5.00
2mmAl+0, 1lmmW 0,10 2,56 0.01 6.00
80 kVp Non-filter 6.30 100,00 0.15 2,38
1mmAl 420 66,67 0.13 3.10
2mmAl 310  49.21 0.12 2,79
2mmAl+0, 1mmCu 1,80 28,57 0.10 5.56
2mmAl+0.2mmCu 1,20 19.05 0.07 5.50
2mmAI+0, lmmMo 0,80 12,70 0.05 6.00
2mmAI+0, 1mmW 0,50 7.94 0.03 6.40
100 kVp Non-filter 8.90 100,00 0.35 3.37
1mmaAl 6.50  73.03 0.31 4,62
2mmaAl 5.00 56.18 0.30 4.00
2mmAl+0, 1mmCu 3,30  37.08 0.28 7.09
2mmAl+0.2mmCu 2,30 25,84 0.16 7.66
2mmAl+0. IlmmMo  1.70  19.10 0.13 7.65
2mmAI+0, ImmW 1,00 11,24 0.07 7.40
120kVp Non-filter 11,50 100,00 0,42 3.48
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1mmAl 8.60 78.78 0.40 4,05
2mmaAl 7.00  60.87 0.40 5.71
2mmAl+0, 1mmCu 4,90 42,61 0.38 8.60
2mmAl+0.2mmCu 3,70 32.17 0.30 8.12
2mmAl+0, ImmMo 280  24.35 0.28 10.71
2mmAI+0, ImmW 1,60 1391 0.13 8.13
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Fig. 3 Relative ratio of entrance skin dose depending on
type of additional filter
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Fig. 4 Comparison of transmission dose rate depending on
the type of additional filter
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Fig, 5 Comparison of beam quality between tube voltage
set up in device and tube voltage measured after insertion
of each filter
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Fig. 6 Comparison of histogram width of each filter
depending on the change in tube voltage
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Fig, 7 Comparison of SNR of each filter depending on the
change in tube voltage

5. Figure of Merit(FOM)
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Fig. 8 Comparison of FOM of each filter depending on the
change in tube voltage
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*Abstract

Changes of Radiation Dose and Image Quality Due to Additional
Filtration Material in Computed Radiography
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Filter absorbs low-energy X-ray to increase the average energy and reduces patient exposure dose, This
study investigates if the materials of Mo and W could be used for the digital imaging device CR by con-
ducting image assessment and dose measurement of SNR, FOM and histogram. In addition, measurement
of beam quality was conducted depending on the material of the filter, and at the same time, a proper
combination of filters was examined depending on the change in tube voltage (kVp). In regard to en-
trance skin dose, Mo filter showed the dose reduction by 42~56%, compared to Cu filter. Moreover, Mo
filter showed higher transmission dose by around 1.5 times than that of Cu filter, In image assessment, it
was found that W was unsuitable to be used as a filter, whereas Mo could be used as a filter to reduce
dose without decline in image quality at the tube voltage of 80 kVp or higher. As tube voltage increased,
2.0mm Al+0.1 mm Mo almost had a similar histogram width to that of 2.0 mm Al+0.2mm Cu. Therefore,
Mo filter can be used at relatively high tube voltage of 80kVp, 100kVp and 120kVp. The SNR of 2.0
mm Al+0.1mm Mo did not show any significant difference from those of 2.0 mm Al+0.2mm Cu and 2.0
mm Al+0,1mm Cu, As a result, if Mo filter is used to replace Cu filter in general radiography, where 80
kVp or higher is used for digital radiation image, patient exposure dose can be reduced significantly with-
out decline in image quality, compared to Cu filter. Therefore, it is believed that Mo filter can be applied
to chest X-ray and high tube voltage X-ray in actual clinical practice.

Key Words : Mo filter, Cu filter, image assessment, patient exposure dose
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