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Estimation of Stochastic Risk from Computed Tomographic
Examinations in Japan, 1979
3. Estimation of Population Doses and Stochastic Risks

Kanae Nishizawa*, Takashi Maruyama**, Takeo Iwata*,
Yoshiro Furuya* and Tadashi Hashizume**
Department of Radiology*, School of Medicine, Kyorin University, 6-20-2 Shinkawa,
Mitaka-shi, Tokyo 181, Japan
Division of Physics®**, National Institute of Radiological Sciences, 9-1 Anagawa,
4-chome, Chiba-shi 260, Japan

Research code: 302
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The population doses and stochastic risks of hereditary, leukemia and malignant diseases from
computed tomographic examinations were estimated on the basis of a 1979 nationwide survey of
randomly sampled hospitals and clinics throughout Japan. The organ or tissue doses related to genetic
effects and somatic effects were determined with a phantom measurement, using thermoluminescent
dosimeters and seven types of computed tomographic scanners,

The resultant annual population doses per person were 0.11 mrad (1.1 pGy) for genetically
significant dose, 2.8 mrad (28 uGy) for per caput mean bone marrow dose, 2.2 mrad (22 uGy) for
leukemia significant dose and 0,72 mrad (7.2 pGy) for malignancy significant dose, respectively,

Assuming that computed tomographic examinations in 1979 will be performed continuously in the
future, the population risks for the whole population in Japan were estimated to be 20 persons per
year for total risks.

As an example of results, the individual risks was 7.36x 10-¢ for %2 year old male and 8.23 %
107 for 32 year old female from clanial computed tomographic examinations and 101,03 10-¢ for 12
vear old male and 257x 105 for 12 year old female from lower abdominal computed tomographic
examinations.
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Table 1. Gonad dose, Mean bone marrow dose and Effective dose for adult
per scan by scan site and sex (mrad)
Sex Head |  Neck Chest  |U. Abdomen | L. Abdomen

Gonad Male 0.06 0.12 0.27 2.1 22

Dose Female 0.06 0.11 0.24 2.2 119
Bone Marrow Male

2

Dose Female 21 21 21 2 32
Effective Male 4.2 29 47 53 23

Dose Female 4.5 32 71 75 24

Table 2. Weighting factor for calculation

of effective dose

Fleb DRI, 1V vk e 13
RELHHA LT 2 BREOG B2 A L.
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Wik, Lk 35 L 0° My 1%, BESoFHEK X5
flE"” < Table 3 10573, CT Mg 5 4EAFER
ZRBE LT 2L TH B EI3PR Bin\Fous Table

Organ or tissue Tt

Lungs 0.2 e,
Stomach 0.3
Large Intestine 0.06
Other digestive organs 0.14
Urinary organs 0.08
Lymphatic and hematopoetic 0.08
Thyroids 0.02
Breasts (0.12)*

Total 1.00

* The figure in the parenthesis is used only for

3 DEREFRAE T EDOCH 5.
Pk &b EERGEHEE Uic k5B % Table 4

female. At EELAMD, £X)hp BEEEGE
Table 3. Significant factors
- Relative Child Expectancy | Leukemia Significant Factor ggg&iﬂ:ﬁfyFacmr
Male Female Male Female Male Female
0— 4 1.00 1.00 0.99 0.99 0.93 0.94
5— 9 1.00 1.00 0.99 0.99 0.91 0.93 |
10—14 1.00 1.00 0.99 0.99 0.87 0.91
15—19 1.00 1.00 0.99 0.99 0.80 0.87
20—24 0.97 0.92 0.98 0.99 0.74 0.82
25—29 0.72 0.47 0.98 0.98 0.65 0.74
30—34 0.34 0.12 0.97 0.98 0.54 0.65
35—39 0.092 0.007 0.95 0.97 0.45 0.54
40-—44 0.019 0.003 0.93 0.95 0.34 0.45
45-—49 0.0045 0.0001 0.90 0.93 0.26 0.34
50-—54 0.0015 . 0.87 0.90 0.18 0.26
55-—59 0.0007 o 0.30 0.37 0.10 0.18
60-—64 0.0001 . 0.69 0.80 0.05 0.10
65-—69 — — 0.56 0.69 0.02 0.05
7074 e b 0.38 0.56 0.004 0.02
75—~ — — 0.23 0.38 — 0.004
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Table 4. Population dose from computed
tomographic exarninations

Genetically significant dose. (10~*mrad person™

year™)
Age group Male Female Total
0—14 1.18 1.80 2.98
15—29 0.62 6.05 6.67
30—44 0.19 0.94 1.13
45— 0.01 0.00 0.01
Total 2.00 8.79 10.79
per Caput mean bone marrow dose
(mrad person™ year™)
Age group Male Female Total
0—14 0.18 0.10 0.28
15—29 0.16 0.11 0.27
30—44 0.28 0.18 0.46
45— 1.03 0.71 1.74
Total | 1.65 1.10 2.75
Leukemia significant dose (mrad person™
year™)
Age group Male Female Total
0—14 0.18 0.10 0.28
15—29 0.16 0.11 0.27
30—44 0.26 0.18 0.44
45— 0.67 0.53 1.20
Total 1.27 0.92 | 2.19

Malignancy significant dose (mrad person™

year™)
Age group Male Female Total
0—14 0.08 0.06 0.14
15—29 0.06 0.06 0.12
30—44 0.09 0.09 0.18
45— 0.12 0.14 0.26
Total 0.35 0.35 0.70

130.11mrad (1.1xGy), FHEahkiE 2.8mrad
(28pGy), MIMFEAEH 132.2mrad (221Gy),
DAFEFEEL0.70mrad (7.0pGy) TH -7z,
3. EAADYURYDEE
CT &% ZT 5 12 X WEADZT 5#E
W DY A 7 Ru FIIMIE OV A2 tRix I X
O, MNADIVAZ uRe #HAD kb HE%E L

439—(31)

y e
eRik=¢gR * gDjic + Wi
LRixk=1R * pDjx + Lix
MRjk=mR * aDjx « Mix

2T gR, 1R, R IGEEAEE, AE, 2
ADFECETD I AZHHT, thth, 1
Z FMH100x10°, 20x10° 165x107° ¥ & L
7z,

BIMPmR L X 5 CT Bk oS8T
1BRAEY Y D, =V VAR aGDIAF v VI
13, BAMBAEOSATIE, M- TIEHHREDS
ATIBETH - 7. SEHH o CT Ffri 1 Bk
FHHZER LS THEADET DY A 2%, B
BN U & O DERE O Nis o THEE L.

¢ §EB% Table 5z, Table 5 M BB LM e X

iz, Ml BIEEBAR 0Ltk total ¥ 2 2
L1288 T194 X 107°, 521 Th8 x 107°T, 4ERMC X
Dindeh DN BB, ¥, WEHMIZ XS T
LbUVAZKREL RS
_ 4. EHADY R DIER

CT #fic X » THE 2R S ko,
BRI oRp, AIMIED VA 27 LRy, I8 X T,
MADY A7 MRy KK X - THEE L.

cRp=(GSD) x R x 3t ¥ L T BAF o
e

tRp=(LSD) xRx A1

MRp=(MSD) xmR x A 11

ZOBED R ITIFBRD FHRAN O BEAEE
CFg) %38 % T, 185x10"%/rad® & Lic.

HEGE UTcfbd A Table 6jc_4. 1979 e 4
Ecfrichhic CT A X % liamE 2«5
a0 FkE Eh T 5 LI sTFHto 5
L0 24, FloAMPFS XY, BADRENEE
DY A ZITLANOTI8H EHEE S hic.

5. & &

D BEAEHRETELY, BR1A4H0.11
mrad (1.1pGy) Thote. BIEDRT, CT Mk
OB kb %<, SEO H#{H T 2k
D86 % H HdTH Y, ¥ ItFERH TIR45EEL Lo
BBE60% & HDTWAE, T X b flo—ji



440—(32)

HAEZERSREEER $41% Bs55%

Table 5. Individual risk from computed tomographic examinations by age, sex and scan site

12 32 b2
Body site examined | Age
Male Female Male Female Male Female
GR 0.052 0.058 0.0178 0.0070 0.0000079 0.0
Head LR 3.8 3.8 2T a7 3.3 3.4
(9.12 scans)* MR 5.5 6.2 3.4 4.4 1.14 1.76
TR 9.4 10.1 7.1 8.1 4.4 5.2
GR 3.4 3.6 1.14 0.43 0.00050 0.0
Upper Abdomen | LR 7.0 7.0 6.9 7.0 6.2 6.4
(16.26 scans) MR 124 183 77 131 26 52
TR 134 194 85 138 32 58
GR 35 188 11.8 23 0.0052 0.0
Lower Abdomen | LR 10.1 10.1 9.9 10.0 8.9 9.2
(15.88 scans) MR 53 56 33 40 11.0 16.0
TR 938 | 254 55 73 20 25

GR: Genetic Risk, LR: Leukemic Risk, MR: Malignant Risk, TR: Total Risk
*:  Average number of scans per examination included additive scan for contrast enhancernent

Table 6. Population risk for whole population of
Japan from computed tomographic examinati-

ons
Type of risk sex | Risk

Male 0.34
Genetic Female 1.52
Total 1.87
Male 2.95
Leukemia Female 2.13
Total 5.08
Male 6.74
Malignant Female 6.62
Total 13.36
Male 10.03
Total Female 10.27
Total 20.3
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