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— The Study on the Reduction of Patient Surface Dose Through the use of
Copper Filter in a Digital Chest Radiography —
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Table 1. Result of ROC analysis and patient entrance dose

Additional o . Patient
. . Sensitivity Specificity Accuracy  Entrance
filtration
Dose(mSv)
Non filter 0.64 0.89 0.765 0.129
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Fig. 2. Result of ROC Curve
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+ Abstract

The Study on the Reduction of Patient Surface Dose Through the use of
Copper Filter in a Digital Chest Radiography

Soo—In Shin - Chong—Yeal Kiml)-Sung—Chul Kim

Department of Radiological Science, Gachon University of Medicine and Science
v Department of Science Studies, Chonbuk national University

The most critical point in the medical use of radiation is to minimize the patient's entrance dose while
maintaining the diagnostic function. Low—energy photons (long wave X—ray) among diagnostic X—rays are
unnecessary because they are mostly absorbed and contribute the increase of patient's entrance dose. The
most effective method to eliminate the low—energy photons is to use the filtering plate.

The experiments were performed by observing the image quality. The skin entrance dose was 0.3
mmCu (copper) filter. A total of 80 images were prepared as two sets of 40 cuts. In the first set (of 40
cuts), 20 cuts were prepared for the non—filter set and another 20 cuts for the Cu filter of signal + noise
image set. In the second set of 40 cuts, 20 cuts were prepared for the non—filter set and another 20 cuts
for the Cu filter of non—signal image (noisy image) with random location of diameter 4 mm and 3 mm
thickness of acryl disc for ROC signal at the chest phantom. P(S/s) and P(S/n) were calculated and the
ROC curve was described in terms of sensitivity and specificity. Accuracy were evaluated after reading by
five radiologists. The number of optically observable lesions was counted through ANSI chest phantom
and contrast—detail phantom by recommendation of AAPM when non—filter or Cu filter was used, and the
skin entrance dose was also measured for both conditions.

As the result of the study, when the Cu filter was applied, favorable outcomes were observed on,
the ROC Curve was located on the upper left area, sensitivity, accuracy and the number of CD phantom
lesions were reasonable. Furthermore, if skin entrance dose was reduced, the use of additional filtration
may be required to be considered in many other cases.

Key Words : Digital Radiography image, Additional filtration, Patient entrance dose,
ROC(Receiver operating characteristic)
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