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Estimations of Stochastic Risk from Medical X-ray Diagnosis
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Anagawa, Chiba, 260, Japan
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The risk of stochastic effects associated with medical X-ray diagnostic examinations was estimated
using data on the frequency of X-ray diagnostic examinations and a weighting factor recentlv recom-
mended by the International Committee on Radiological Protection. The dose equivalent for organs
or tissues interested for the risk estimation during X-ray diagnostic examinations were determined with an
ionization chamber placed at the positions of the orgh.ns or tissues in the Rando woman phantom,
assuming that the quality factor of diagnostic X-rays was 1.0.

The annual total effective dose equivalent of X-ray diagnostic examinations was 11,800 krem (118
kSv) for male and 8,400 krem (84 kSv) for female, with a total of about 20,000 krem (200 kSv).
The International Committee on Radiological Protection has concluded that the mortality risk factor
for radiation-induced cancers ‘is about 107 rem= (10-2 Sv="). The total stochastic risk from medical

X-ray diagnostic examinations was estimated to be about 2000 person per year for the whole popula-

tion in Japan.
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Table 1 Effective dose equivalent (Fe) by organ or tissue and type of examination (m rem)
Male Female
Radiography (RG) Fs, | RG |
Average organ or tissue dose per exposure £ |
(D B o ] b =]
5 - = o S0 28 & B| & g3 &
o~ ; - o & i = i
o | 158(58%8] 3(38|48 | po| 2R 558 el | E | 3 |35 B
— g |Ec|fc|fc|Ec|Eo|Es|ES(8CEEE| S8 55| § |§.] §
examination Type | & |87 |&V|&7|3V|EV|RV|6S |y (25585 25| & [SE| &
Head 420[0.04] 0.8[12 | 2.3/35 | 36357 |27 | 2.8| 75| 13| 88| 0.03 34
Thorax 700 | 0.25 75 |80 (290 |75 | 170 | 740 108 | 1.5| 162 | 54| 216 | 0.06 210
G B A B)o.1| 6.8 562 | 5| 20| 51 7.8 1.3] 10| 12| 22| 03| 23
Fophagus ®-A 1 300V 0,08 40 |31 [180 |40 [ 100|450 | 90 | 6.7 | 600 | 1250 | 1830 | 0.17] 1760
P 1
Ba.meal BA 1350 15020 |23 |25 | 1 | 70515 |42 | 7.5|300| 1020 | 1320 | 18 | 1350
Abdomen 250 [24 |15 |33 | 5 | 0.3 95|310|16.4] 3.0 49| 65| 114] 45 144
| Gall 280 | 0.75 16 |20 |22 | 0.7) 40420 |34 | 3.7|126| 24| 150 | 3.3| 144
| Intestine 330 130 | 1.2/ 60 | 0.2 1.1 170 (350 | 67 | 5.4 360 | 820 | 1180 | 95 990
| Lumbar 600 (16 |70 |48 |20 | 2 [145|410 |52 | 2.8|146| 14| 160 | 85 154
| Dorsal B 480 | 1.21420 |65 (250 |60 | 180 [ 510 [138 | 1.9 260 [ 143 | 400 | 0.8 | 390
Urography 410 | 22 [110 |40 |25 | 0.8 120 (990 |93 | 3.9390 | 185| 580 | 60 610
Hip & Joint 400 1205 | 1.5/ 59 | 0.3 0.2(180 | 470 |92 | 1.5[138| 12| 150 120 142
Low leg 50 (10 | 0.1 0.1 — | — 7| 5| 3.0, 2.5| 30 1| 31| 0.4 30
Tomography(Lung)| 320 | 1.2(280 |20 |80 |13 | 60| 380|79 | 5.3|420] —| 420 0.12] 400
Cervical 220 10.04) 0.8 9 | 3.5170 | 25| 85185 | 4.0 50| 1.4/ 52| 0.08 49

FS : Fluoroscopy
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Table 2 Total Effective Dose Equivalent by age-group. (krem ; 108v)

™~ Age Male i Female
' Organ | —I5 15—29 | 30—4d4 | 45—59 ! 60—  Subtotal " Subtotal

Head 16w | @ 27 | 19 138 & |

- Thoax 1 . u | s | @ | 15 | & 64
CChest 25 62 92 | 90 | % 360 330
~ Esophagas 11 16 3 102 116 280 210
~Ba.meal 33 090 | 3000 | 2000 1760 8700 6100

Abdomen 4 | 1T 43 | 46 | 33 143 120
- Gall 1 [ n 30 8 | 12 | 8| 8
" Intesitine 5 | 115 122 | 68 132 440 30

~ Lumbar .8 | o1 | 186 | 8 | 50 | 30 | 230
Dorsal 4 7 | 2 19 |3 | 8| 15
Urography 3 6 | @ 6L | 80 300 | 240
Hip-Joint 8 | 33 17 14 18 120 | 104

~ Low leg 1L 30 23 26 19 109 | 65 |

- Tomography = 0 62 &7 |, 69 . 100 . 320 | 17
| Obstetric ! _f | i | '- 82
" Others 9 | 7 19 63 39| 260 170
| Total 11800 8400
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