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Abstract

A Study on Image Quality and Exposure Dose of Hard—
radiation Radiography of the Chest

Taro Hayashi, Yuji Ishida, Mika Maeda, Tatsuya Sakurai
Dept. of Radiotechnology, Institute Hospital, of Chemotherapy

Chung Woon Kim
Dept. of Radiology, Guro Hospital,Korea University Medical Center

Jong Sun Hwang
Dept. of Radiology, Chung Ang University Hospital

Experiment was conducted on the image quality and exposure dose following replacement of
CaWO, system screen BH—IIIl and BX— Il which have so far been used for high—voltage hard—
radiation quality radiography, with rare earth system screen KO750, combined with high contrast
film SRH, while additional filter was altered, Cu 0.8 mm+Al 1.4 mm(HVL : Al18.8 mm), Cul.3
mm+Al 1.0mm(HVL : Al 10.6 mm) and Cu 1.8 mm+Al 1.5mm(HVL : Al 11.4mm) .

AS a result, visual evaluation did not detect extreme changes in image quality under the
respective condition(HVL : Al 8.8 mm~Al 11.4mm). It was noted, however, that surface
exposure dose declined with an increase in the thickness of the additional filter, as it was 18.9 uGy
at HVL Al 8.8 mm, 17.5 4Gy at Al 10.6 mm and 15.7 Gy at Al 11.4 mm.

Considering the limited rating of X —ray equipment and wear of machinery, however, the range
of Cul.3mm~1.8mm+Al 1.0mm~1.5mm(1/16 VL~1/32 VL) seemed to be a limit.
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Fig. 1. The relation between additional filter and reduction rate of exposure dose

(80 kV]
Additional filter HVL Reduction rate of exposure dose
Without Al 3.0 mm 1.0
Al 3.0mm 4.2 0.71
Cu 0.25+Al1 0.5mm 5.2 0.50
Cu 0.45+Al1 1.0mm 6.2 0.43
Cu 0.75 mm 7.3 0.36
[100kV]
Additional filter HVL Reduction rate of exposure dose
Without Al 3.8mm 1.0
Cu 0.15mm 4.7 0.67
Cu 0.35mm 6.0 0.42
Cu 0.6+Al 0.5mm 7.0 0.25
Cu 0.9+A1 1.0 mm 3.1 0.20




f120kV]

Additional filter HVL Reduction rate of exposure dose
Without Al 4.2mm 1.0
Cu 0.15+Al 0.7mm 5.5 0.67
Cu 0.4 +Al 0.4mm 7.0 0.42
Cu 0.75+Al 0.2 mm 8.0 0.27
Cu 1.15+Al 0.2mm 9.1 0.21
[140 kV]
Additional filter HVL Reduction rate of exposure dose
Without Al 4.8 mm 1.0
Cu 0.2+Al 0.4mm 5.8 0.63
Cu 0.5+Al 0.2mm 7.2 0.50
Cu 0.8+Al 1.4mm 8.8 0.31
Cu 1.3+Al 1.0mm 10.6 0.23
Cu 1.8+Al 1.5mm 11.4 0.217
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Fig. 2. The schematic illustration

on experimental method



Fig. 3. The radiogram of micro test chart

Case 1. The case of HVL. Al 8.8 mm
and rice grain(HVL. Al 8.8 mm)
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Fig. 4. The radiogram of micro test chart

Case 2. The case of HVL. Al 11.4mm
and rice grain(HVL. Al 10.6 mm)
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Case 3. The case of HVL. Al 8.8 mm

Fig. 5. The radiogram of micro test chart
and rice grain(HVL. Al 11.4 mm)



Case 4. The case of HVL. Al 11.4mm

Case 5. The case of HVL. Al 10.6 mm

Case 6. The case of HVL. Al 11.4mm

Case 7. The case of HVL. Al 8.8 mm

Case 8. The case of HVL. Al 10.6 mm
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Fig. 6. The relation between additional filter and exposure ratio

Tube voltage : 140kV, FPD :200cm, TB:20cm
Screen : KO—750, Film : SRH, Grid ratio=10:1

Additional filter HVL Surface dose mAs Exposure ratio
Cu 0.8 mm+Al 1.4mm Al 8.8 mm 18.9 Gy 1.3 1.0
Cu 1.3mm+Al 1.0 mm Al 10.6 mm 17.5 xGy 2.0t 1.46
Cu 1.8 mm+Al 1.5 mm Al 11.4 mm 15.7 4Gy 2.5 1.92
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