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lisk-Benefit Analysis for Mass Screening of Breast Cancer Utilizing
Mammography as a Screening Test
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Division of Clinical Research, National Institute of Radiological Sciences
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Incidence of breast cancers in Japanese women is increasing steadily. Mass screening of breast
cancer was started in Japan under auspices of Adult Health Promotion Act of the Japanese
Government from 1987. As the first screening method, the palpation of breasts is employed at present,
but it is expected to be replaced by the mammography. In this report, the risk-benefit analysis is
presented between risk of breast carcinogenesis due to radiaiton and benefit of mass screening of
breast cancer.

The benefit of mass screening is taken as the net elongation of average life expectancy of women
due to survival from breast cancers. The risk of mammorgraphy is taken as the net loss of average life
expectancy of women due to breast carcinogenesis. In the latter, the latency time and plateau period of
radiation carcinogenesis were taken into consideration in the calculation.

The results show that the ages at which the benefit and risk become equal are between 30 and 35
years old when dose equivalent of mammography is between 10 and 20 mSv, that are conventionally
used. However, the critical age will be reduced to 20 years old if the dose equivalent becomes 1 mSv.
Therefore, it is strongly recommended that a low dose mammographic system should be developed in
order to achieve 1 mSv for the mass screening of breast cancer of Japanese women. [n author’s opinion,
this is quite feasible by employing a new digital radiography with imaging plate.
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Table 1 Incidence rate of breast cancer (D:
person/10%/year), average life expectancy (T :
year) and loss of life expectancy due to breast
cancer (A M, : year) of Japanese women

Age D T A My
15-19 0.1 66.40 36.4
20-24 1.5 61.47 31.5
25-29 2.8 56.57 26.6
30-34 13.1 51.69 21.7
35-39 27.5 46.82 16.8
40-44 42.4 41.99 12.1
45-49 49.9 37.23 8.24
50-54 46.3 32.56 5.14
55-59 50.0 27.99 2.81
60-64 57.2 23.52 1.21
65-69 43.5 19.21 0.30
70-74 46.4 15.15 =

75-79 42.0 11.46 -

(1)=0.97X2/3+0.75%X1/3=0.90, W i%0.5T
HBELTD,
Thbofizx(4)RKRAT L,
Bj=DjxTjx0.342

LEOETRIEHLEH VB ZORIW(L)T
HBHDT, W(1)=0.80DBFbFE L 1.

(DHRRATE L, Bj=Djx Tjx0.2565
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Table 2 Benefit and risk (person year X10~%) of breast cancer mass screening for Japanese
women by means of mammography (Dose equivalent of 20,10,5,1 m Sv) UN (6.0) means
UNSCEAR estimate of 6.0x10~*Sv-1

Age Benefit Kisk
ICRP UN (6.00 UN (4.3)
W(1)=90%|W(1)=80%| 20 10 5 1 20 10 5 1 2 10 5 1

15-19 2.27 1.70 364 182 91.0 18.2| 437 218 109 21.8| 313 157 78.3 15.7
20-24 31.5 23.7 315 158 78.8 15.8| 378 189 94.5 18.9| 271 135 67.7 13.5
25-29 54.2 40.6 266 133 66.5 13.3| 319 160 79.8 16.0| 229 114 57.2 11.4
30-34 232 174 217 109 54.3 10.9| 260 130 65.1 13.0| 187 93.3 46.7 9.33
35-39 440 330 168 84.0 42.0 8.40| 202 101 50.4 10.1| 144 72.2 36.1 7.22
40-44 609 457 121 60.5 30.3 6.05| 145 72.6 36.3 7.26| 104 52.0 26.0 5.20
45-49 635 477 82.4 41.2 20.6 4.12)|98.9 49.4 24.7 4.94|70.9 35.4 17.7 3.54
50-54 516 387 51.4 25.7 12.9 2.57|61.7 30.8 15.4 3.08|44.2 22.1 11.1 2.21
55-59 479 359 28.1 14.1 7.03 1.41 :33.? 16.9 8.43 1.69|24.2 12.1 6.04 1.21
60-64 460 345 12.1 6.05 3.03 0.61|14.5 7.26 3.63 0.73|10.4 5.20 2.60 0.52
65-69 286 214 3.0 1.50 0.75 0.15| 3.6 1.80 (.90 0.18|2.58 1.29 0.65 0.13
70-74 240 180

75-79 165 123
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Benefit and Risk (person- year X 10 )
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RA=—FT VIZE W TIZ KR E % randomized
control trial "EHIh T\ 5, AEEBE L+
FUEER A~ 1B 1Tk NCRP Publication
R I h TV 5%, #5508 Ll - T
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Fig. 1 Comparison between benefit and risk of
the mass screening of breast cancer in Japanese
women by means of mammography as the first
screening test. Benefit is represented by the net
elongation of average life expectancy. Two
curves (solid lines) correspond to the cases that 5
year survival rate of the screened population
(W(1)) is 90% and &0%.

Risk is represented by the net shortage of aver-
age life expectancy due to radiation car-
cinogenesis. Four curves (dashed lines) corre-
spond to the cases that dose equivalents of the
mammogram are 20, 10, 5, and 1mSv respectively.
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