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Medical and occupational exposures may cause somatic effects, which are expressed in the exposed
individual, and genetic effects expressed in his descendants., Nonstochastic effects cannot make contri-
bution to harm from medical and occupational exposures except for medical exposures from radiation
therapy, The risk estimates from medical and occupational exposures therefore deal with the induction
of genetic effects and the induction of malignant diseases as constituting the main somatic effects. The
risk factor for fatal malignancies were determined from the absclute mortality risk among survivors exposed
to atomic bomb radiations in Hiroshima and Nagasaki. The resultant risk factor for fatal leukemia and
malignancies was 20+ 10-%+ rad™! and 165+ 10-°srad-!, respectively. The present risk factor for fatal
malignancies disagreed with the factor proposed by the International Commission on Radiological
Protection.

For the risk estimate of fatal malignancies, an effective dose was proposed on the basis of the assump-
tion that the risk should be equal whether the whole body irradiated uniformly or whether there is non-
uniform irradiation. The effective dose was defined by the product of organ or tissue doses and a weight-
ing factor representing the proportion of risk factor for a fatal malignancy resulting from organ or tissue
irradiation to the total malignant factor, The risk of malignancies can be derived by multiplying the
malignant significant factor by the product of the risk factor and the effective dose. For the genetic risk,
a significant factor was a relative child expectancy and organ or tissue doses were gonad doses. And,
for the leukemogenic risk, a significant factor was the leukemia significant factor and organ or tissue dose
was mean bone marrow dose.

The present method makes it easy to estimate the risk for individuals and population from medical

and occupational exposures. The variation with age and sex of risk rates for stochastic effects was discus-
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sed, and the present data on risk rates were compared with the variation of risk rates recommended by

the International Commission on Radiological Protection.
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Table 1 Risk of fatal malignancies*.

T Absolute ] Rlsk per kerma 5l e

g;g-zgt Otro tll'r';:‘flg:;:l]: I En;{))(rctz;;t)ée::§> (107%rad" %};]é (pleé ‘!:‘:232)1 RATA< i;;; 11;3:1‘? g&lf;hgsg

disease 10-PYR® (1945_1q7§) (estimated)®’ (10-*rad™)
Lungs 0.34 9.5 23 0.75 30 0.20
Stomach 0.48 13.4 32 0.65 50 0.30
Large intestine 0.09 2.5 6.1 0.60 10 0.06
Other digestive® 0.21 5.9 14.1 0.66 23 0.14
Bladder & urinary organs | 0.13 3.6 8.7 0.63 15 0.08
Lymphatic & Hemato-
poetic (excepy for 0.12 3.4 8.1 0.64 13 0.08
leukemia)
Thyroids 0.04 1.1 2.7 0.69 4 0.02
Breasts - 0.23 6.4 15.4 0.71 (20) (0.12)

Total 165 1.00
Leukernia 13.0 13.0 0.69 20

a) after Kato and Schull (Ref.4), PYR : per yearper rad in tissue kerma in air.

b)

These values were estimated on the basis of the assumption that the total number of deaths in future

including the numbers up to date will be 2.4 times as large as the number of deaths from 1945 to 1978.

<)
)
e)

RATA represents the ratio of organ or tissue dose to tissuz kerma in air.
The dose means the absorbed dose in organ or tissue with respect to fatal malignant diseases.
Including rectum, the liver, salivary glands, the small intestine and the pancreas.

Data on fatal malignancies were obtained from the results of the epidemiological survey in Nagasaki per-
formed by Kato and Schull (Ref. 4).
The figures in parentheses should be applied only for female.
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Table 2 Comparison of risk factors between the
present data and ICRP’s data.!

(for male:

Except for
]bweast cancer)

Organ or tissue Present data ICRP
Thyroids 4+10%rad™ |5« 107 rad™
Breasts (20) 25
Lungs 30 20 i
Bone surface 0 5
Stomach 50,

Large intestine 10
Other digestive organs 23
Bladder and urinary B =0
organs ’
Lymphatic and | 13
hematopoetic | d
1165 » 107%rad™|105 « 10™°rad™
(for fe:male)l
N B ]
Total 145X 10™rad
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Risk | = [Risk Factor § X |Dose

X | Significant Factor

Genetic: woxm'“rad“ Gonad Dose Relative Child
Expectancy
Leukemia 2I:I:r‘u1t'l_ﬁl'al‘fl Mean Bone Marrow Leukemia Significant Factor
Dose
Malignancy 165x10°8 I'a[l" Effective Dose Malignant Significant Factor

Fig. 1 Diagram of procedure for risk estimates of individual
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7o,

ICRP-27" (3 S FIEHEREE T 5 LT, A
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AR T 1B & L. AHADY A
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OSEIEL ICRP & ARF O i & HNziE —F L
T\, SHEMEEZoWTIE, ICRP {1330
WL ETHE s Twah, Zhik BEREAR
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Table 3 Variotion of risk rates with age and sex of individual (Risk level 10°%)

Sex Male Female
Age 20 ‘ 30 ‘ 40 | 50 ] 60 [Mean| 20 | 30 | 40 | 50 | 60 [Mean
Nl | Present | 119 89| 69 32 | 11 | 62| 141| 110 8 | 50| 22 | 8l
T
'8 ICRP* 80| 72| 60 |38 | 16 | 53| 130| 125|109 | 82| 44 | 98
] Breaent 20| 20| 19 |17 | 15 | 18| 20| 20| 19 | 18| 16 | 19
Leukemia : "
ICRP* 20| 20| 20 |19 | 11 | 18| 20| 20| 20 | 20| 16 | 19
_ Present %8| 47| 4.3 0.15 0 | 20| 98| 16| 0.3 0| 0| 23
Genetic
ICRP* o7 | 4| 7 | 1 0 | 29| 89| 23| 2 ol o | 23
ot Present | 237 | 156 | 82 |49 | 26 | 108| 259 | 146| 99 | 63| 38 | 123
ICRP* | 197 | 133 | 87 |58 | 27 | 100 239 | 168|131 | 102 | 60 | 140 |

* after ICRP Publication 279
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