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ABSTRACT

This study is to confirm the range of tube voltage for Chest X-ray in DR system by comparing with dose area
product (DAP) and effective dose in efficient detector exposure index (DEI) range. GE definium 8000 was used
to for the phantom study. The range of tube voltage is 60~130 kVp and of mAs is 2.5~40 mAs. The acquired
images were classified into efficient DEI groups, then calculated effective dose with DAP by using a PC-Based
Monte Carlo Program 2.0. The signal to noise ratio (SNR) was measured at 4 regions, including the thoracic
spine, the lung area with the ribs, the lung area without the ribs, and the liver by using Picture Archiving and
Communication System. The significance of the group for each tube voltage was verified by performing the
kruskal-wallis test and the mann-whitney test as a post-test. When set to 4 groups dependned on the tube voltage,
DAP showed significant differences; 60 kVp and 80 kVp, and 60 kVp and 90 kVp (p= 0.034, 0.021). Effective
dose exhibited no statistically significant differences from the all of the group (p>0.05). SNR exhibited
statistically significant differences from the all of the group in the liver except compared to 80 kVp and 90 kVp
(p<0.05). Therefore, high tube voltages of 100 kVp or more need to be reconsidered in terms of patient dose and
imaging in order to represent an appropriate chest X-ray image in a digital system.
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Fig. 1. The graph of average value of DAP depended
on tube voltage.
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Fig. 2. The graph of average value of effective dose
depended on tube voltage.
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IV. DISCUSSION
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