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ABSTRACT

Research on effective dose analysis of actual conditions of use based on large data is scarce. In this study, the
exposure conditions of Chest X-Ray examinations used by 324 medical institutions in Korea were calculated and
evaluated using computer simulations. As a result of the experiment, the effective dose in the low energy
parameter bands was 0.024 mSv, followed by spleen, adrenal glands, and lung. The effective dose in the
high-energy exposure parameter band was 0.123 mSv, followed by height, spleen and adrenal glands. The
effective dose was 0.017 mSv when the optimal conditions considered the quality and exposure proposed in Park's
study were used. The results of the study will be a reference for chest X-rays and will help reduce patient

exposure.
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I. MATERIAL AND METHODS
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Table 1 . Exposure parameters of Chest X-ray in

Korea

Chest X-Ray
Parameter Range Percent(%)

120-124 27.8

kVp 110-114 9.8
1251 9.8

10-15 15.5

mAs 5-10 31.6
1-5 26.9

1-2 52.1

Al 0-1 246
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Fig. 1. ALALA v2.0 effective dose calcuration.

m. RESULT
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Table 2. Organ dose of each tube voltages (1 mmAl,

10 mAs) Unit: mSv
kVp
organ

110 115 120 125
lung 0.015 0.017 0.011 0.021
breast 0.002 0.003 0.002 0.003
stomach 0.009 0.01 0.007 0.013
colon 0.005 0.006 0.005 0.007
res merrow 0.005 0.005 0.004 0.008

ovary 0 0 0 0
thyroid 0.002 0.003 0.001 0.003
esophagus 0.004 0.004 0.003 0.006
liver 0.004 0.004 0.003 0.005
skin 0.001 0.001 0.001 0.001
bone 0.001 0.001 0.001 0.001
oral mucosa 0.001 0.001 0.001 0.001
trichotomy 0.008 0.01 0.006 0.013
thymus 0.007 0.007 0.006 0.013
heart 0.008 0.01 0.006 0.013
gallbladder 0.01 0.011 0.009 0.015
suprarenal 0.022 0.024 0.018 0.03
spleen 0.024 0.026 0.02 0.033
pancreas 0.017 0.019 0.015 0.023
kidney 0.046 0.051 0.047 0.062
intestine 0.006 0.007 0.007 0.009
muscle 0.007 0.008 0.005 0.009
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Table 3. Organ dose of each exposure paraeters (1

mmaAl) (Unit: mSv)
exposure parameters(GE, Park[3])
organ 133 kVp, 109 kVp 2
2 mAs 4 mAs mAs
lung 0.008 0.015 0.005
breast 0.001 0.003 0.001
stomach 0.005 0.009 0.003
colon 0.002 0.003 0.001
res merrow 0.003 0.005 0.001
ovary 0 0
thyroid 0.001 0.002 0.001
esophagus 0.002 0.004 0.001
liver 0.002 0.003 0.001
skin 0 0 0
bone 0 0.001 0
oral mucosa 0 0.001 0
trichotomy 0.005 0.009 0.003
thymus 0.004 0.007 0.002
heart 0.005 0.009 0.003
gallbladder 0.005 0.01 0.003
suprarenal 0.01 0.02 0.006
spleen 0.011 0.023 0.007
pancreas 0.007 0.015 0.004
kidney 0.016 0.032 0.011
intestine 0.002 0.005 0.001
muscle 0.003 0.006 0.002
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Fig. 4. Compare with GE and optimal exposure
parameter (effective dose).

Iv. DISCUSSION AND CONCLUSION
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Fig. 2. Effective doses to all organs (5 mAs, 2 mmAl, IP:14x14).
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Fig. 3. Effective doses to all organs (10 mAs, 1 mmAl, IP:14x17).
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