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Frequency of Prenatal X-ray Examination and Radiation
Risks in Japan
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Frequency of prenatal X-ray examination in 1,701 parturient women just after the childbirth was
surveyed in 19 Japanese hospitals in 1974. Of 1,701 women, 470 or 27.6%, have received some kinds
of X-ray examination during the pregnant period. There is no significant difference in frequency of
prenatal X-rays between in the primipara and multipara. Chest examination was frequent in the 3rd
to 6th month of gestation, while pelvimetric study was performed mainly after the 10th month.
About 829%, of the fetal dose was contributed from a pelvimetric study. In an average, the fetus receives
202 mrad of ionizing radiation in the entire length of gestation from the prenatal maternal X-ray ex-
aminations in Japan, Based on these data, it is calculated that about 6.5 pediatric leukemia may be
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induced yearly by maternal X-ray before the childbirth. This corresponds to about 19 of leukemias

seen in the same generation in Japan.
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Table 1. Number of perturient women surveyed

_Di:;trict | h?;)p'i:a.fls pertuwriNez;: c‘:jsnrn.en
Akita 2 179
Yamagata 2 97
Niigata 5 437
Tokyo 2 132
|  Kanagawa 1 59
Shizuoka 1 177
Aichi 3 270
Hiroshima 1 46
Fukuoka 2 304
Total 19 1,701

Table 2. Frequency of X-ray examination in
primipara and multipara

Primipara ;' Multipara | Total
With X-ray 243 227 470
_study (30%) | C 26%.)
Without 570 661 | 1 gm
K-ray study (0% | C 74%) e
813 | 888
Total | (100%) | C100%) | 1:70

Table 3. Outline of survey

Without 1,231
K-ray study| (72.4%)
ady " 470 (27.6%)
( 535 | Chest 251
examinations) (46.9%)
Flat 117
abdomen  (21.9%)
Pelvimetry 156
(29. 1/ )
Hystero-
salpingography (0.4 / J
Pyelography
(0.2% )
Cystography 2
(0.4%)
Others 6
(1.1%)
1,701 535
Total (100.0%) ( 100.0%)
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Table 4. Comparison of frequency of X-ray
studies in primipara and multipara

K-ray study Primipara Multipara
No. of
perturient women 813 y 888
X-ray
_examinations 284 251
Chest 117 (41.2%) | 134 (53.4%)

Flat abdomen 62 (21.8%) | 55 (21.9%)
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3. BRHAETTH O
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029.2% ( 156/ 535) * b, Fic [RRHE »
b\ h & Hilk$ s & & <81.7% (280800/343834
mrad) % Ha T3 & LAV 5, BRSO
IHCEMETHSL ik, kb bk X3k
WEMRECHT Y2 b B2 TWBEDT,

lf_’Ielvimetry 99 (34.9%) | 57 (22.7%) Table 6. Final diagnosis in pelvimetried cases
sa}’;}sgggr:aphy 2 (0.7%) - with a suspicion of CPD
Pyelography 1 (0.4%) Fin:l_hn.:il;ag.r.lg‘;ié\\ Primipara | Multipara | Total
Cystography 1 (0.4%) 1 (0.4%) | 56 24 80
No. almormahtles o g
Others | 2(0.7%) | 4(1.6%) hideimennia | ¢ 74 %) | ( 59/ ) |.(_68%)
. CP 18
RN 2 25\ 2%, et A EE T, ( 11 %) | ( 24/) ( 12%)
4704 DH60441% 2 B EM#E A FT T v 5 0 Centrectad pelviy ¢ 1%) ( ‘5/) (_3%)
3 ! i - SR ). z . 11 16
e, ﬁ%‘ﬂ:fmﬂ;ig}:z;;. i;?j:;;aizs Others ¢ 149 | ¢ 19/) ¢ 19%)
(e e > Mg o bR R R L . 117
B Total | ( 1do%) | ¢ 1002%) | ( 100%)
<, XERAE DI0% # b TU e . D Ootaontie oo
Note: CPD: Cephalo-pelvic discooperation
IBEREBE RN XA OBk LB 5 L % 4 e b
Lin% . MR & R o SR BRI K HE T Table 7. Type of delivery in pelvimetried cases
0%, AR B RIEESS T 2844FHh34.8% =
PEDBOIK L, SERTIX22.7%TH ot Efyﬁfeli'very - Primipara | Multipara | Total
PEIRIE I = & O XA OIE & 55 L K5 D Spontaneous 21 | T
- : o delvery | 809 | g | Eop)
TELT, ke UThD EIEIRI0 M 3 DARED 12 14 26
L B Cesarean sectlon 189 | C 29%) | ¢ 18%)
SHEEATE S, AR 2 IR (B Vo —|13%) | ( 29%) | ( 18%)
Sy . Yot Ao s £ o A 22 1 33
Bl sEcBs 1T E KNT3~6HHAD ?;!;ZE;I%ZIﬁ:;y C 24%) | ¢ 28%) |  23%)
JQEQE [E ] flﬁltﬂitiﬁﬁ&ﬁ&iﬁ;%n ‘ C’)iiﬂﬁj%ﬁ%@ & Presentation and 3 2 ' 5
PRE D DT, TR WY 21 atitude anomaly, (_3%) | (_1%) | (_4%)
Bl Bbhs. Total 1 1009 | € 100%) | ( 100%)
Table 5. Stage of gestation when X-raved
[~ Stage of
- cati . 3—6 6=—18
X..ray. gestation (months) 0—3 : 9—10 | 10— [Unknown| Total
_studies T . 3 4 5 6 7 8
Chest 3 17 3 85 21 7 6 5 31 3 251
Flat abdomen 1 35 22 55 117
Pelvimetry 1 7 148 156
Hystero-salpingography,
Pyelography, and 2 2 1 5
Cystography | |
Others I 1| 2| 3 6
Total | 8 18 75 88 22 11 42 36 235 3 535
i 0.9%) 181 (33.8%) 75 (14.0%) ( 6.7%1(43.9%).( 0.6%)
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Table 8. Type of delivery in pelvimetried cases
with a suspicion of CPD

‘\.\\\
Type Primipara
of delm

Spontaneous - 43 [ 19 62
delivery ( 57%) | (_46%) | (_53%)

] : 11 13 24
Cesarean section C 14%) | 2% i C 20%)
Vacuum s

i 22 8 30
t
F:r:;;“?i];lirn;y C 29%) | C 20%) | ( 26%)

“Presentation and
attitude anomaly

Total
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Table 9. Average radiation dose received by
fetus per maternal examination

| =~ Stage of
Type gestation

of X-ray “~. (month) 0-—3I_3—— 6/6—9|9—10
study T~ !

. mrad| mrad| mrad| mrad
Chest 0.48) 1 |1
Upper GI tract 15 210 | 1,000 1,300
Flat abdomen 70 230 2800 590
Pelvimetry — | — {1,800 1,800

Table 10. Calculation of radiation dose of

1,701 feta (unit: mrad)

e Gestati';_‘)h_ stage| I
Type of (month) 0—3|3--6(6—9| 9—10
examination -

g | Chest | 1.44) 175 34 39
o Flat abdomen 11,200[ 45,430
g: % Pelvimetry 1,800 279,000
:;;r:E|UrogenitaI system| 420 5,310
Ei Ci g Others 424

OB A Total 422 | 599 [13,034| 329,779
| Radiation dose per fetus | 0.25) 0.35/ 7.66/ 193.87

Averge cumulative dose per fetus in entire gestation
period: 202 mrad
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