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Effect of the diaphragm on the gonad dose
By

Tadashi Hashizume, Yoshio Kato, Hiroji Noda, Takashi Maruyama,
Toshiyuki Nakajima and Akihiro Shiragai
Physics Division, National Institute of Radiological Sciences

In compliance with demand of UNSCEAR, Miyakawa et all), estimated the genetically
significant dose by x-ray diagnostic examinations in Japan. They measured gonad dosis
by using exposure conditions described in sampling survey cards which were collected
during 1959, and found that the observed gonad dosis for each exposure condition were
distributed in wide range.

In this paper, some causes leading to such distributions were discussed and it was
found that the effect of irradiation field was the most important factor, because the dimen-
sions of the radiography diaphragm described in most of the cards were larger than that
calculated from focus-film distance and filmsize and the gonad dose increased exponentially
with increase in length of the diaphragm dimensions. When the calculated diaphragm
dimensions, instead of those described in the cards, were adopted, the gonad dose decreased
considerably and the genetically significant dose was reduced to 64.5 per cent of the
value estimeted by Miyakawa et al..
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Table 1
Age group : 0 — 2 years old, 3—7 years old,
8 —14 years old, 15 years old and over,
Sex : female and male,
Examinations : radicgraphy and fluoroscopy,
Classification of examinations :
1: skull, cervical spine, maxilla, mandibular
2 : shoulder, arm, hand
3 : thorax (ribs, sternum, clavicle)
4 i chest (lung, heart, apex, bronchus)
5 1 esophagus, stomach, duodenum
6 : gall-bladder
7 : abdomen
8 : small intestine, colon (barium enema)
9 : dorsal spine
10 : lumbar spine
11 : lumbosacral region
12 : pelvis and hip
13 : urography ( descending/intravenous pyel-
ography)
14 : bladder, urethra
15 : pelvimetry
16 : hysterosalpingography
17 : obstetrical abdomen
18 : hip joint, head and upper part of femur
19 : lower 2/3 of femur
20 : lower leg and foot
21 : dental
22 : others
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Table 2-1 Gonad cose (male)
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Table 3-1
Male i N Wi
Class in no. . N Fluoros-
otiifieds Radiography copy
Miyaka-Uur exp . |(Miyaka-
! wa et al.eriment\Ratlo wa et al.)
1| 20— 49 399,186 58,453 0.146] 58,127
2 | 50— 99 315,887 57,012 0.180 119,933
3 | 100— 199 308,316, 52,400{ 0.170 92,389
4 | 200— 499 512,173 103,482 0.202| 115,556
5 | 500— 616,618 106,497 0.173| 245,676
6 1— 19 570,535 100,857 0.177 272,010
7 0 178,437 27,397 0.154] 99,414
Table 3-2
Female \ j::; N W e
Class in no. . Flucros-
of bats ~ Radiography copy

Miyaka-[Our exp . |(Miyaka-
! wa et al jeriment | R2H0 |53 et al.)
1| 20— 49 34,902 16,264 0.466 298,085
2| 50— 99 52,498 20,613 0.393 516,194
i 100— 199 45,314/ 19,086 0.417 318,533
4 | 200— 499 81,935 34,384 0.420 449,402
5 | 500— 67,138 38,190 0.569 377,564
6 1— 19| 67,664 28,630[' 0.423 1,025,154
|7 0 39,127 5,711 0.146] 399,984
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