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Evaluation of Radiation Dose to Patients according to the
Examination Conditions in Coronary Angiography

Yong-In Cho

Department of Radiological Science, College of Health Sciences, Catholic University of Pusan

Abstract This study analyzed imaging conditions and exposure index through clinical information collection and dose cal-
culation programs in coronary angiography examinations, Through this, we aim to analyze the effective dose according
to examination conditions and provide basic data for dose optimization. In this study, ALARA(As Low As Reasonably
Achievable)-F(Fluoroscopy), a program for evaluating the radiation dose of patients and the collected clinical data, was
used, First, analysis of imaging conditions and exposure index was performed based on the data of the dose report gen-
erated after coronary angiography. Second, after evaluating organ dose according to 9 imaging directions during coronary
angiography, with the LAO fixed at 30° & Cranial 30°, dose evaluation was performed according to tube voltage, tube cur-
rent, number of frames, focus-skin distance, and field size. Third, the effective dose for each organ was calculated accord-
ing to the tissue weighting factors presented in ICRP(International Commission on Radiological Protection) recommendations,
As a result, the average sum of air kerma during coronary angiography was evaluated as 234.0£112.1 mGy, the dose-area
product was 25.9+13.0 Gy - cn’, and the total fluoroscopy time was 2,5+2.0 min, Also, the organ dose tended to in-
crease as the tube voltage, milliampere-second, number of frames, and irradiation range increased, whereas the organ
dose decreased as the FSD increased. Therefore, medical radiation exposure to patients can be reduced by selecting the
optimal tube voltage and field size during coronary angiography, maximizing the focal-skin distance, using the lowest tube
current possible, and reducing the number of frames,

Key Words : Coronary angiography(CAG), Organ dose, Effective dose, Dose calculation program, Diagnostic reference level(DRL)
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Fig. 1. Dose calculation program(ALARA-F)
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Table 1, Distribution of average imaging conditions for patients according to the imaging direction during coronary angiography
KV mAs SD AK (mGy) DAP (Gy - cmd)
Mean 84.4 45 100.2 225 1.1
SD 5.7 0.6 5.9 7.2 1.0
Min 73.3 3.2 08.2 7.3 0.1
1st quartile 80.0 4.1 99.1 17.5 0.2
2st quartile 84.6 4.6 101.0 219 0.3
3st quartile 87.6 4.9 103.1 26.7 2.0
Max 97.6 5.5 107.7 453 3.5

Table 2, Distribution of total exposure index and fluoroscopy time during coronary angiography

Cumulative AK (mGy)

Cumulative DAP (Gy - cn) Fluoroscopy time (min)

Mean 234.0
SD 112.1
Min 92.8

1st quartile 150.0
2st quartile 206.8
3st quartile 282.4

Max 605.2

25.6 25
13.0 2.0
10.2 1.1
16.8 1.5
225 1.9
29.9 28
79.7 15.8
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Table 3, Organ dose according to tube voltage during coronary angiography [Unit : mGy]
Tube voltage
Organs 70 kKVp 80 kVp 0 kVp
Lung 0.054 0.093 0.159
Breast 0.003 0.005 0.011
Stomach 0.009 0.019 0.036
Red bone marrow 0.013 0.029 0.052
Thyroid 0.002 0.004 0.008
Esophagus 0.044 0.085 0.156
Liver 0.041 0.072 0.126
Heart 0.036 0.068 0.124
Table 4, Organ dose according to mAs during coronary angiography [Unit : mGy]
Milliampere-seconds
Organs 3 mAs 5 mAs 7 mAs
Lung 0.054 0.093 0.159
Breast 0.003 0.005 0.011
Stomach 0.009 0.019 0.036
Red bone marrow 0.013 0.029 0.052
Thyroid 0.002 0.004 0.008
Esophagus 0.044 0.085 0.156
Liver 0.041 0.072 0.126
Heart 0.036 0.068 0.124
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Table 5, Organ dose according to the number of frames during coronary angiography [Unit : mGy]
Frame number
Organs 10 Frame 15 Frame 20 Frame
Lung 0.054 0.093 0.159
Breast 0.003 0.005 0.011
Stomach 0.009 0.019 0.036
Red bone marrow 0.013 0.029 0.052
Thyroid 0.002 0.004 0.008
Esophagus 0.044 0.085 0.156
Liver 0.041 0.072 0.126
Heart 0.036 0.068 0.124
Table 6, Organ dose according to FSD during coronary angiography [Unit : mGy]
Focus to skin distance
Organs 90 cm 100 cm 110 cm
Lung 0.114 0.093 0.077
Breast 0.007 0.005 0.005
Stomach 0.023 0.019 0.016
Red bone marrow 0.035 0.029 0.024
Thyroid 0.005 0.004 0.003
Esophagus 0.105 0.085 0.070
Liver 0.089 0.072 0.060
Heart 0.083 0.068 0.056
Table 7, Organ dose according to irradiation range during coronary angiography [Unit : mGy]
Field size
Organs 3x3 inch 3x5 inch 5x5 inch
Lung 0.026 0.037 0.093
Breast 0.002 0.003 0.005
Stomach 0.005 0.009 0.019
Red bone marrow 0.013 0.020 0.029
Thyroid 0.001 0.002 0.004
Esophagus 0.045 0.067 0.085
Liver 0.019 0.040 0.072
Heart 0.032 0.042 0.068
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