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ABSTRACT

This study aimed to investigate the difference of X-ray exposure by comparing and analyzing entrance surface
dose and absorbed dose according to the frame change in coronary angiography using an X-ray machine.
Moreover, appropriate frame selection measures for examination, including the effect of frame change on the
image quality, were sought by measuring and analyzing the SNR and CNR of the image through image J.

The study was conducted on 30 patients (19 males and 11 females) who underwent CAG at this hospital from
June 2017 to October 2017. In regard to the patients, their age range was 49-82 years (mean of 65+9 years),
body weight was 45-91 kg (mean of 67+8.9 kg), height was 150-179cm (mean of 165.1£8.9 kg), and BMI was
19.5-30.5(mean of 24.54+2.9). For the entrance surface dose and absorbed dose, air kerma value and DAP were
obtained and analyzed retrospectively. The SNR and CNR were measured and analyzed through imagel, and the
result values were derived by applying the values to the formula. As for the statistical analyses, the correlations
between the entrance surface dose and absorbed dose, and between the SNR and CNR were analyzed by using
the SPSS statistical program.

The relationship between the entrance surface dose and absorbed dose was not statistically significant for both
10 f/s and 15 /s (p>0.05). In terms of the relationship between the SNR and CNR, the SNR (3.37442.1297) and
CNR (0.234+0.2249) in 10 f/s were 1.43+0.4861 and 0.1324+0.0555 lower, respectively, than the SNR
(4.929+2.8532) and CNR (0.391+0.3025) in 15 f/s, which were not statistically significant (p>0.05). In the
correlation analysis, statistically significant results were obtained among the BMI, air kerma, and DAP; between
air kerma and DAP; and between SNR and CNR (p<0.001, p<0.001).

In conclusion, there was no significant difference between the entrance surface dose and absorbed dose even
when the images were taken by changing the frame from 10 f/s to 15 f/s at the time of the coronary
angiography. SNR and CNR increased at 15 f/s than at 10 f/s, but they were not statistically significant.
Therefore, this study suggests that the concern of the patient and practitioner regarding image quality degradation,
as well as the problem of X-ray exposure caused by imaging at 10 f/s and 15 f/s, may be reduced.
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Fig. 1. Measurement method of AP caudal 30° view;
(a) background (b) foreground.
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Table 2. Measurement value present as a result of
Mann-whitney test.

10f/s (n=10) 15f/s (n=30) p
BMI 24.569+3.054 24.453+2.953 0.812
ESD 110.756+54.876 122.382+482.101 0.846
DAP 19.280+9.563 22.355+14.219 0.619
SNR 3.374+2.23 4.929+2.853 0.113
CNR 0.234+0.225 0.391+0.303 0.109

BMI: Body Mass Index, ESD: Entrance Surface Dose
DAP: Dose Area Product, SNR: Signal to Noise Ratio
CNR: Contrast to Noise Ratio
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V. CONCLUSION
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