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Survey of CT Practice in Japan and Collective
Effective Dose Estimation

Kanae Nishizawa! , Masaki Matsumoto?,
Kazuo Iwai®, and Takashi Maruyama'’

Computed tomography (CT)has been established as an im-
portant diagnostic tool in clinical medicine and has become
a major source of medical exposure. A nationwide survey

' regarding CT examinations was carried out in Japan in 2000.
. CT units per million people in Japan numbered 87.8. The

annual number of examinations was 0.1 million in those 0-
14 years old, 3.54 million for those 15 years old and above,
and 3.65 million in total. Eighty percent of examinations for
those 0-14 years old were examinations of the head, as were
40% for those 15 years old and above. The number of ex-
aminations per 1000 population was 290. The collective
effective dose was 295x10° person- Sv, and the effective dose
per caput was evaluated as 2.3 mSv.
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Table 1 Number of medical facilities sampled, number of respondents, and rate of return
Facilities Number of facilities Sampled facilities Sampling rate (%) Responded facilities Fesponse rate (%)
A 52 25 48 22 88.0
B 1268 227 18 175 771
C 5293 607 11.5 428 70.5
D 3317 152 4.5 97 63.3
9 / \ ,
2 X LY "
3 A R
= T = -
A & { F >~ 4 % -
4—k: S
. ‘ =y _._'_,7_
= ) :
i — =T R
1 'iéwé,——r—?—““\
3|4|5/6|7|8 G 2 / =\
A PN e 3 | |
A : =N
6 i
i 7 = 1
8
/\\/\\\D 9 1 AR
| NS
LA . A
\ } R
1 ; 8 ———— c
, G e
E 2 g . L
1 —_—
3 2F:___“_l
5] 3/ \
4 4/ \ D
6 5 ~ 1
5 [ A ]
g
< ——
Fig. 1 Scanning position classification.
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Fig. 2 Annual number of CT examination by age group(x1,000).
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Fig. 3 Ratio of the number of monthly examinations.
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Table 2 Annual number of CT examination by scan region

(x1,000)

Scan region Male Female Total
Head 8,247 7,763 16,010
Head-Chest 203 162 365
Head-Abdomen 98 69 167
Head-Felvis 40 31 71
Chest 2,889 2,115 5,004
Chest-Abdomen 2,415 2,072 4,487
Chest-Pelvis 741 569 1,310
Abdomen 2,963 2,184 5,147
Abdomen-Pelvis 1,751 1,493 3,244
Pelvis 262 290 552
Others 99 96 195
Total 19,708 16,844 36552_J
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Fig. 4 Ratio of the number of examinations by scanned region.
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Table 3 Value of nCTDIw(mGy/100 mAs)drawn from imPACT

data
Tube voltage (kV) Head Body
80 nCTDIw 6.95 3.20
S.D. 2.65 1.07
100 nCTDIw 10.36 5.06
S.D. 6.07 3.07
120 nCTDIw 17.83 8.70
S.D. 6.87 4.47
140 nCTDIw 22.18 11.54
S.D. 8.00 2.65

Table 5 Age dependency of Ewe. for effective dose calculation
(Average value of three CT units) (After Khursheed A,

et al.’?)
Age Adult 15 10 4] 1 New
Head and Neck 1 1.06 116 145 197 228
Trunk 1 1.06 127 138 156 1.76

MAfibh Tz, Bk TIdB 2 IXFDA CRE iR &R
Food and Drug Administration) @ X 9 % 5@l )] % 3§ - T
CTDIDIUEEFT o TV BHDS, HARTIZED L) R4
Wi, F— I OAFEIBO THETHS. #2T, 415
) 22905 R & i GmPACT!Y & v ) fEEASIE L Tw B
nCTDIw 7 — % %4l L7z, imPACTAWUEL T\ 57— %
DL, Trr— MRETEMN Do/ A=K — LD
Ty ENYRE, RYZEBRET LI L. Zofi
#Table 3 IZ/R7.

SRR ST, HADBEET LT, HEF L.

DLP = SnCTDIW A AL ereeereeeeeeeeeseeeeeseeeeeeseessseesseenernes (1)

ZZT, diZAT A AE(em), AXER & G R
(mAs), tiZAT A4 AHTH A, DLPIIHEE A% v Vi
% % L /=fii (Dose Length Product) T, nCTDIwlZE—24
& &R, AF ¥ VEFEENITTRO OGNS, B3 FERD
M, EppldFERDHEIZEIRT 720 DHRMTAF v 7 #
Pz X B8, ZOfti% Table 4 (2757, ZOEIZRCK AO R
MIHFLIESNIAETH B, HRADEEIIHA DS
T, BCRADISHBIEICIZIZMYT2LEZLNEDT,
COF FEHT A ICIEREDSH L. F 2 TKhursheed 512798
RLIz A=A =DA% 3 I L 2 Epp DFERE 2B
TAHTF— Y EHVWTHIERT o 72, £DiEWIT 3 BEDT
WTHRAOEA, HMAF ¥ T5%, FEHFOAXY /T
SBIRETH S, FHIH LTI o & KERfEIZRS. &
DAi % Table 5 {278 L.7z.

T 1643 25 H
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Table 4 Epp value after EUR16262%

Scan region Conversion factor Epp. [mSv/ (mGy-cm) )
Skull 0.0023
Neck 0.0054
Thorax 0.017
Abdornen 0.015
Pelvis 0.019

Table 6 Annual collective effective dose by age group(x1,000

person Sv)
Age Grou Male Female Total
0 -4 1.47 1.26 2.73
5 -9 1.37 0.74 2.11
10 -14 1.15 0.57 1.72
15 -19 1.59 0.79 2.38
20 -24 1.99 2.47 4.46
25 -29 2.70 2.28 4.98
30 -34 3.32 2.27 5.59
35 -39 4,66 3.17 7.83
40 -44 479 4.28 9.07
45 -49 9.48 7.17 16.65
50 -54 14,01 12.05 26.06
55 -59 16.03 12.00 28.03
60 -64 18.87 12.46 31.33
65 -69 24.74 15.91 40.65
70 -74 27.13 17.05 4418
75 =79 17.39 13.81 31.20
80 -84 8.77 9.39 18.16
85 -89 553 5.36 10.89
a0 - 1.27 2.03 3.30
Unknown 2.03 1.80 3.83
Total 168.3 126.9 295.2

AEETRG SR 2 AR WS HERT L 7o SR b 12 B Y168 X 10°
ASv, 127 x 103 ASv, Ail295 x 100 ASvTH - 72,
Table 6 \ZAEHGHERIIZ, Fig. 6 ICAF ¥ Y ERALANICR L 72,
MG TIE AL b65~T4d Rk b 4 <, kDB X £30
%% H Tz, BT EERSRbZ <, Biadt
T64 x IPASvTH o7z, THEHAIL | fF 2L OFERh MR
132 < I3 VDD S WD RS RIS BT A HEE
MHREL o7z T2, 2000 EDQ AARADFEALIZH T
BHEDHHRLRL CRkOZER 1 AN )OHER
2.3mSv & HfEE SN,

%z B

7= RIS & MO EEAS 4 BEE b60% %
Z, ST %O %172, Table2 3 X UFig. 2 IIRL
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Fig. 5 Scan number according to scanned region (x1,000).
L) i Male
:::; i Female —
& 60 [ [J Total
2
8. —
o 950 T .
(=]
S
o 40 |
w
o
h=l
280 -
©
2
@ i
2 20
k3]
o
B 10 +
(&}
0 _l_ﬂ_l_ﬂj_l_-ﬂ Il i 1 I I-D_._I
Head Head- Head- Head- Chest Chest- Chest- Abdomen Abdomen- Pelvis
Chest Abdomen Pelvis Abdomen  Pelvis Pelvis
Scan region

Fig. 8 Annual collective effective dose by part scanned (»1,000 person Sv).
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FEEILIAT A 2 S HERT L 72,
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LB L 2 EDREHREIFATELVIILEDOME
TV EEZS.

Table 8 1Z19794E, 19894E? |24 T L 7-CT D EREF A
HREOIEE R L7, CTHEERKIZ19794EH 519894ED10
EMIHK 7R, 19894ED* H20004ED 1 AERICB L Z 215
oz, 1 EMOCTRENIZZhENS.2M4, 3.165 A
¥y rBiEhENRLI6.41E, 3IETH o2 197906
19894ED A ¥ ¥ Y FOMENE, FEHEHCT» SegH~0
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EER 1 AYSZ) OEDHEL DIERTBLE3ELE 2o
1o, AROWRAC & BEE 1 A7 0 OFERHEIE2.3mSy
EHEE SN, THIEIZEROBRIERIIC LD 1T A
W7z DA AERNSEZT B EICILECT 5.

FEIFRAOHEN & D BT, Shrimpton 5912 K HUE19974F
ISR 3 & 20,0006 DCTEEAHE L, Fle6,700
FtEOBEI T TWAE, Lizdt>T, FfCUIRE 598
HRADCTEHEROB L FL5EFAERIIH Y, FEon
COMBIFITHONTVDEEFE2THBRETHEHLR W,
IUNSCEAR 20004E &5 T121991 ~ 19964E D A LT J7 A4
72D DCTEBEHIEAA A+ T A BHH26H, HAIXZO
B L F24AEOHAE TR —CTH o7z A HOFEEDCT
BRI AT AL 8781 T, SIEMTB L+ 1.34%
(k=25 |1 | DY A N s -

A¥ v Y, PRREOPIE CGRELICTEBOE - HE
PEDmEIC L W4 EORETE Aol L ) IIZHEHE» 5 F
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Table 7 Comparison of effective dose per examination by scan
region with averaged value shown on UNSCEAR 2000"

L7z b o &g SNI2A5, 1989470 520004 Tl Eh NecEAHz00 Present study
ORI EZELIZR S e or. LL, 4&i3<L Scan region ——
. ~ Minimum Maximum Average Average
FCTOERIZL > ThL ) OEFROoNE ETFHEN
A, HEHFERDHEB L CER— A7 D) DERDHAEIX1979 Head 08 50 2.2 24
FAICEEHIT S TR o 7o, 19894EDFHAIE 19774EICRP Chest 46205 102 91
B IS b O Th o 772, 19908 BE 3T 4 podomen 80 EmA TR 122
[l DA & 1217 12 Rt B b DT 2 AR AN - Pelvis 6.9 11.0 9.5 10.5
Table 8 Comparison with previous survey rasults
Surveyed Number of Annual number Annual number Collective effective ED/person
Year CT units of examinationsx1,000 of scansx10,000 dose (ED) person+Sv m&Sv
19793 712 1,454 1,485
1989b) 5,382 11,904 24,370 99,0009 0.80
20009 11,050 36,550 90,600 295,000 2.3

a): after Nisizawa et al14)

b): after Maruyama?)

¢): Present study

d) : Collective effective dose equivalent

TR 1643 A 25 H
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