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[Abstract]

Multi-slice CT(MDCT) is increased to be employed for lung cancer screening CT(LSCT)
in stead of single-slice CT(SDCT) in Japan. We reported the benefit-risk analysis
for mass screening of lung cancer using SDCT in 2005. Recently the effective doses
of 4 row MDCT are measured by Nishizawa et al. We have re-estimated risk of LSCT
using these data. The effective doses are reported to be 1.12, 1.41 and 1.72 mSv
for three kinds of 4 row MDCT in LSCT mode. LNT model of radiation risk is used to
calculate life-years lost.

On the contrary, benefit of the screening is obtained by using a mathematical model
of cancer screening with recent data from literature. It is calculated as life-years
saved which are compared with life-years lost. Thus it is found that benefit/risk
ratio is over 1.0 from age of 40 years old and more for both men and women. So the
jJustification criteriaare satisfied from age of 40 for both men and women. The benefit
of the screening is expected to increase, if other diseases than lung cancer are
detected simultaneously.
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30-34 47.56 9.46 0.82 54.23 9.46 0.94
35-39 42.77 9.46 0.74 49.35 9.46 0.85
40-44 38.04 4.30 0.30 44.51 4.30 0.35
45-49 33.42 4.30 0.26 39.73 4.30 0.31
50-54 28.93 4.30 0.23 35.03 4.30 0.27
55-59 24.64 4.30 0.19 30.45 4.30 0.24
60-64 20.57 2.06 0.077 25.94 2.06 0.098
65-69 16.69 2.06 0.063 21.54 2.06 0.081




70-74 13.15 2.06 0.049 17.32 2.06 0.065
75-79 10.03 2.06 0.038 13.40 2.06 0.050
80-84 7.40 0.34 0.0050 9.90 0.34 0.0064
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30-34 47 .56 6.16 0.53 54.23 6.16 0.61
35-39 4277 6.16 0.48 49 .35 6.16 0.55
40-44 38.04 2.80 0.19 44 51 2.80 0.23
45-49 33.42 2.80 0.17 39.73 2.80 0.20
50-54 28.93 2.80 0.15 35.03 2.80 0.18
55-59 2464 2.80 0.13 30.45 2.80 0.16
60-64 20.57 1.34 0.050 25.94 1.34 0.063
65-69 16.69 1.34 0.041 21.54 1.34 0.053
70-74 13.15 1.34 0.032 17.32 1.34 0.042
75-79 10.03 1.34 0.025 13.40 1.34 0.033
80-84 7.40 0.22 0.0030 9.90 0.22 0.0040
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30-34 1.4 45.56 0.68 0.11
35-39 4.0 40.77 1.95 0.29
40-44 10.5 36.04 5.12 0.67
45-49 19.5 31.42 9.50 1.09
50-54 37.2 26.93 18.1 1.78
55-50 68.6 22.64 33.4 2.76
60-64 118.1 18.57 57.6 3.90
65-69 235.3 14.69 114.8 6.16
70-74 398.8 11.15 194.4 7.901
75-79 507.7 8.03 247 .4 7.25
80-84 593.1 5.40 289.0 5.70
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30-34 1.4 52.23 0.68 0.13
35-39 2.2 47.35 1.07 0.18
40-44 4.7 42.51 2.29 0.36
45-49 12.1 37.73 5.90 0.81
50-54 18.6 33.03 9.06 1.09
55-50 32.3 28.45 15.7 1.63
60-64 43.0 23.94 21.0 1.84
65-69 64.0 19.54 31.2 2.23
70-74 90.2 15.32 44.0 2.46
75-79 120.2 11.40 58.6 2.44
80-84 150.1 7.90 73.2 2.11
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30-34 0.11 0.82 0.13 0.13 0.94 0.14
35-39 0.29 0.74 0.39 0.18 0.85 0.21
40-44 0.67 0.30 2.2 0.36 0.35 1.03
45-49 1.09 0.26 4.2 0.81 0.31 2.6
50-54 1.78 0.23 7.7 1.09 0.27 4.0
55-59 2.76 0.19 14.5 1.63 0.24 6.8
60-64 3.90 0.077 50.6 1.84 0.098 18.8
65-69 6.16 0.063 98.0 2.23 0.081 27.5
70-74 7.91 0.049 161 2.46 0.065 37.8
75-79 7.25 0.038 191 2.44 0.050 48.8
80-84 5.70 0.0050 1140 2.11 0.0064 330
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30-34 0.11 0.53 0.21 0.13 0.61 0.21
35-39 0.29 0.48 0.60 0.18 0.55 0.33
40-44 0.67 0.19 3.5 0.36 0.23 1.6
45-49 1.09 0.17 6.4 0.81 0.20 4.0
50-54 1.78 0.15 11.5 1.09 0.18 6.1
55-59 2.76 0.13 21.2 1.63 0.16 10.2
60-64 3.90 0.050 78.0 1.84 0.063 29.2
65-69 6.16 0.041 150 2.23 0.053 42.1
70-74 7.91 0.032 247 2.46 0.042 58.6
75-79 7.25 0.025 290 2.44 0.033 73.9
80-84 5.70 0.0030 1900 2.11 0.0040 528

LSCT

4 MDCT




3 1.72mSv
30
mSv 40 /
/ 60
1) SDCT
MDCT
LNT
/ 1.0
Brenner LNT
CT 7)8)
CT
2 1) SDCT
MDCT
3 LSCT
4 ICRP 2007
5 GE 64 MDCT
ImSv
[5]
LSCT 4
1)
/
2) 1.72mSv 1.12mSv
40 /
1.0
LNT
40 4  MDCT LSCT
LSCT

1.12 Sv

1.0

1.72

LNT

1.0

MDCT

CT-AEC(Automatic Exposure Control)
MDCT

CT(MDCT)

1.0

LNT

1.72mSv

30



1) LSCT
http://www.radiology. jp/modules/news/article.php?storyid=296

2)

MDCT CT .2006;13:39-40,2006
3) : (2005) p.46-47
4) 2005 52 9 20 -
5)1990 Recommendations of the International Commission on Radiological Protection.
Annals of the ICRP 1991,21(1-3)(ICRP Publication 60)
6) CT
2004 49 361-368
7)Brenner DJ. Radiation risks potentially associated with low-dose CT
screening of adult smokers for lung cancer. Radiology 2004;231:440-445
8)Brenner DJ, Elliston CD. Estimated radiation risks potentially
associated with full-body CT screening. Radiology 2004;232:735-738
9)Mario Mascalchi, Giacomo Belli, Maroco Zappa, Giulia Piccozzi et al:
Risk-Bennefit Analysis of X-ray Exposure Associated with Lung Cancer
Screening in the Italung-CT Trial. AJR 2006;187:421-429



