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On the Statistical Considerations on the Gonad Dose in Medical X-ray Examinations.
By

Tacdashi Miyakawa, Hideo Eto, Jun Egawa.
(Department of Radiology, Faculty of Medicine, The University of Tokyc)
Masashi Hashizume
(Department of Radiology, Faculty of I\erdicine, The University of Shinshu)

The total accumulated dose to the gonads from conception up to age 31.5 years
(reckoned to the reproduction age in Japan) was roughly estimated by the follwing
manner :

(1) The mean dose received by the reproductive organs in the radiographic and
fluoroscopic examinations on the chest and the gastrointestinal tracts (=di) were
obtained by measuring with the pocket dosimeters, film badges and special constructed
dosimeters, which were in contact with the scrotum in the male cases or the skin
surface above ovaries in the female cases.

Here, the chest examinations contained the direct and indirect radiographic and also
tomographic method.

(2) Assuming that the total number of radiographic examinations per year for
total population may be approximately equal to the total number of X-ray films
produced per year in Japan, then the total number of the examinations per year per
head of population (=E) is easily derived from the number of the total population.

(3) Average percentage of the number of each specified examination or exa-
mination in class (ri X100 percentage) was estimated from the statistical data presented
by the four representative general hospitals in Tokyo._
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(4) The total number of each specified examination per year per head (Qi) may
be the product of the value (E) and (ri). Namely Qi =EXri

(5) The mean gonad dose per year per specified examination per head of po-
‘pulation (Mi) is the product of the value (Qi) and (di). Namely M;: =Q; xd;

(6) The mean gonad dose per examination per year per head () is the sum of
the value M; . Namely S=3M;
' (7) The total gonad dose per head of population from conception up to the
reproduction age (=N) is the product of the value (s) and 31.5. Thus the value of (N
estimated by the authors was 362~980 (mrem)

N=315S
=31L.5ZM;
=3L5% (Qi xdi)
31.5% (Exri Xdi)
3L5EX (ri %d;)

N: Total gonad dose per head of population up to the reproduction age

E: Total number of the examination per year per head of population

ri: Average percentage of the number of each examination/100

di: Mean gonad dose of each examination

Qi: Exrj

M;: Qi xd;
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