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Stochastic Risk Estimation From Medical X-ray Diagnostic Examinations

Tadashi Hashizume, Takashi Maruyama, Yutaka Noda and
Kenjiro Fukuhisa™
Division of Physics and Technical Services*, National Institute of Radiological

Sciences, 9-1, 4-chome Anagawa, Chiba 260, Japan

Research Code No.: 302
Key Words:  Population dose, X-ray diagnosis, Radiography, Fluoroscopy

For the estimation of stochastic risk and population dose from medical X-ray diagnosis, a nation-
wide survey was carried out on the frequency of radiographic and fluoroscopic examinations and the
number of radiographs for the randomly sampled hospitals and clinics. The survey was conducted
throughout Japan from 17th to 22nd September in 1979. The annual number of radiographs and
examinations was estimated by multiplying the number per week obtained from the survey by the
product of the sampling rate and response rate.

The resultant annual number of radiographs was 194.5 million for males and 148.3 million for
females, with a total of 342.8 million. The number of radiographic examinations was 53.4 million for
males and 42.9 million for females, with a total of 96.3 million. The number of fluoroscopic examina-
tions was 9,66 million for males and 8.02 million for females, with a total of 17.68 million. The ratio of the
number of radiographs of 1979 to that of 1974 was about 1.68. The number of radiographs pe
examination was about 10 for stomach examination and about 3.5 for the whole radiographic examina-
tion, The number of radiographs for pregnant women was estimated to be about 0.305 million for the
pelvimetric and obstetric examination, and 0.104 million for chest examination.

1. & F £ TH19564ELSR, T hiciiv Bbg R LT
BRI TR X 5 AEOH g oP T Efo. HATD, 19BTECTHIYT — &2 RE
BRAAEIFERE LTUEAEIRTE . B Th L, FoO#, 195942, 19694, 19744E° L 3@
XRZWT X 5 EgAE AL EhTkD, UNSC bl » TX 2 oLEREEYTv, chicd
EAR (¥l © ghw B+ % HilPlEER EOWGRIEARRECH MR EERIELHE L



886—(52)

T&f. ThboF — 213 UNSCEAR omi#fisg#t
R ERTWBEYY,

BAE T 5 X2k i © BHEH O
HER A 25 &, 19594F12 3,7005ETH 5t d
B, 19694 1 67,6005 1@ &,  104EMI# 5
fBEOWMER LIz, L L, 0 5EHBITpou
2R L, 197441213 2 (830050 & e - 7e.
F O SENE Lo 7 4 4 AF RO
—@BElc & 5T ik, UNSCEAR %319814F
G B A T 5 7o, TRl O FRER o#E
o TWw5. 22T, HEOHREN HLTESF
B b 219794 9 Hic HARERIS, HABEZH
SRS XU HARBUHR R & e X oW %18
T, 4[BHOLEFBALYTT .

FEE, BACIT 5 BMHE X X 58E
AEARE, AMUREEERES X OWAI R #
TET B ICHE IR - LT, R, Ry
HBE XOBRAECoWT, MR, R, 2
WAL AR RRIEL 35 X ORI A HEE Lz d
DTH5B.

2. BEFZE

1) RS

FERO X L5 BWHEBETRET b, &
B O XTSI 2 b - e ERE SR Yoo 7 B
L, £FED 0 Table 2 ORI R CAAELH
H U BRI IR I SC A 251 LiZE 2Rl L.

AR <y FES00FR L _E o —imbi

BR# : <y FE20~299FK 0 —fsmki

CH#F : <y FEBUKELTF bt % fo ik

D— 1% : <y FEB00HK L. Lok mMEHEE:

D— 25 : ~y FE299FK LT bbb

D— 3% : fEBRbE % 7o BT

D— 47 : fR{ERT

CH LU D—4FF 2Bk < RFEMER T o T,
FEEEEC X b, AFETIXT06MEEY D & 71 sy
ChiHER10%), BRETIL6,7390E2 7 & 33816
#®(5%), D—1, 2K IV 3B RLOVTIRF
NEh, 201, 7473 X OS6HEERH 520 -(10%),
38 (5%) BXV12 (20%) Migk# HElE AT HH
L7z, CRRC DWW TIXEME3EEDEL:EKiC X 5

H AR EFEOE R S HEmE 405 9%

— BRI AR & LB R RA DSR2 F
AL, £2B0oXE% AT 5 44,6505k » 893
s (2 %) %, D—ABRC2TILAE R
BT ERIR & T 5 860 EA H A3z (5
%) AR A VRIS Uic,

2) AR L ORAEE B
ZRETIT-TERBET, I8FU»BILA
PR D E TOXRBEGBER LB TR D
e wEBbhs, SEORAEL - Ok
b ESE, 9AITEMAG2AAECO 1 EEYHE
IR & L.

AATE B, FiRE, RBWTBALEI o
B, BYEBAEy rIREEE S X OB,

Table 1 Type of diagnostic X-ray examination.

Eigi;i?:étion ‘ Site of Radiography i
1. Head Skull, Maxilla, Mandibula |
2. Cervical Cervical Spine :
3. Shoulder Shoulder
4. Thorax Ribs, Sternum, Clavicle
5. Chest Lung, Heart, Apex, Bronchus
6. Esophagus Esophagus
7. Barium meal | Stomach, Duodenum
8. Gall Gall-bladder
9. Abdomen Abdomen,

10. Barium enema | Small, Large Intestine, Colon
11. Dorsal Dorsal Spine

12. Lumbar. Lumbar Spine

13. Pelvis Pelvis, Hip

14. Urography Urography (Descending/
Intravenous Pyelography)

15. Bladder Bladder, Urethra, Cystography

16. Hystero. Hysterosalpingography,

17. Pelvimetry Pelvimetry

18. Obstetric Fetus, Obstetric Abdomen

19. Breast Mammography

20. Hip joint Hip Joint, Head and Upper

Part of Femur

21. Femur Lawer 2/3 of Femur
22. Lower leg Lower Leg and Foot
23. Myelo. Myelography

24. Angio. riocardiography
25. Tomo. Tomography (Breast)
26. Hand Hand, Arm

27. Finger Finger

28. CT (Head) Computed Tomography(Head)
29~31. CT (Body)| Computed Tomography (Body)
32. Others Total Body and Others
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Table 2 Number of medical facilities sampled and rate of answered questionnaires
All Sampled Answered
Group of facilities (beds) | facilities facilities YX facilities n
(xO (§'D)] (€)] (z ()
A (300 and ahove) 706 71 0.1 63 0.887
B (20—299 beds) 6739 338 0.05 219 0.648
C (19 and less) 44650 893 0.02 (o) 0.608
D—1 (Psychiatry 300) 201 20 0.1 4z) 0.66
D—2 (Psychiatry 300) 747 38 0.05 22 (gzg?%
D—3 (Tuberculosis) 56 12 0.2 8 0.557
D—4 (Health center) 863 43 0.05 36 (.837
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Table 9 Fraction of exposures and flucroscopic
examinations by type of examination

examination Exposure Fluoroscopy
Type of Male |Female| Male |Female

Ge) | ) | B | (%)

L T ol — —

2 2.9 3.2 0.2 0.2

5 15.5 14.6 2.9 2.5

6 0.4 0.5 2.0 2.6

T 45.9 44.5 79.3 76.3

8 2.5 3.5 7.2 8.8

9 2el 2.4 1.0 0.4

10 2.0 3.4 3.9 5.6

12 4.8 5.4 0.4 0.4

14 1.9 1.4 1.2 0.4

22 4.4 5.3 0.3 0.5

25 2.0 1.3 = .

26 2.3 1.7 0.4 —

28 3.5 2.9 — —_
20—31 koLl 171 — — |

others 4.9 Shil e 2.7

100 100 100 100
T 5.

FERCLBISENTTS L EARCS L, Ho
S5HEHD 8%, KBEKRDS5 %, D3 %hc
T2V TW5, Lvl, WEBoERIL 3 %L
&&?‘Iﬂ‘of&.

(2)  SEITER OB EEL

Table 3 %5 X U' 4 DERFER O EE % % 0
FEMFEOANDTIRL, FRFHICER 1 Abch
OIRBEE A Rbie., FoksEy Fig. 1 wi+
21 AHic b ol EEnraE & e, FEg
BEIEmLTw5, CoEiEkcss L, B
POB LA AT % < T0REEL LTk 56
Wit o TWwa, 070l Lo Bt oz
S0REDECHIY LT\ 50, etkoFhsEagh 5
HEIEEAT SRR oo, 70 Lo A ot
TEBFEEEELERS, L, 1.5E0H8
RHECKGOE T CRBECET, Bos
Lo LebFERLTW5,

(3) HERkFER, BWHERALHIOWRY 1 #:hic b
DEEFZIEIEL

Table 7 3 XU 8 im3 1<, b & @

HREFRM S &M 140% o5
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Number of exposure per person

\

AN
N\
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=3

1
0 10 20 an a0

Age, Years old

Fig. 1 Number of exposures per person by age
group. The number was derived by dividing the
annual mimber of exposures by the population.
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Table 10 Number of examination and exposure
per facility per year by group.

| A B (0]
i |(30(J over)i (20—-299) | (19 under)
Examination 29,880 5,680 780
Exposure 112,040 21,350 2,340

1.50C 5 BBEQIREY LTWwaAZ LI B,
(5) MEOFL L O i 0

L EIOFRE T B4R O B, BEER

¥ L OSEEEENY, A~DRoWwT, fiEE T

DIALER L WilF1 T 25 L Table 11 N < 7

5. kL, DERChETCONHERKLDDOT

BT 5 L TE R,

895—(61)

B EBUT 5 ERTR R T60% DM TH -7
M, 104ERT & HBE LT 2 {858l o o, 206D
B EEREENCIELRER D, FEFTHhE
LrE D 204ERIC 9 9 F5d B Licz i
%, ERIZGE R IUTFHL D 105 0¥ k<
RUBDI0ERICE L TRV L B Iedhz 505,
HEHE TIIEBEE o 105E- T 156 E],  ZhBLaTD
104EEIA8 1. 408 & 42 7= b © Hhna 1z ER U
EEzbhb.

SB35 FERNS iz LT30% @ BN,
REEES 060 ST il LT/ 3w, chik 14
Bl h O RFEER X 2 TwEslickbbo0
<, o n LeERT 5 ER O Thh

Table 11 Number of diagnostic X-ray examination (in million)
by sex and group of Hospital and Clinics.

Examination Exposure Fluoroscopy
1979 1974 |(1969) 1979 1974 1969 |(1959)| 1979 1974 |(1969)/(1959)
A 12.2 8.1 50.8 29.3 21.2 1.8 1.6
- B 21.1 14.7 84.2 43.8 41.9 4.0 3.2
§ c 19.2 | 15.4 58.4 | 42.0| 48.6 3.8 3.1
D 0.9 1.1 1.1 2.1 1.3 0.1 0.1
Bubtotal | 53.4 39.5 194,51 117.3] 113.0 9.7 8.0
A 9.4 6.6 38.1 21.4 14.3 1.3 151
2 B 17:5 9.6 63.4 26.7 28.3 33 1.7
g c_ | 15.0 | 15.8 59| 96.4| 22.0 3.3 | 3.5
= D 0.7 2.0 0.9 2.0 1.0 0.1 0.1
Subtotal | 42.9 33.4 148.3 86.6 65.7 8.0 6.4
Total 96.3 | 72.9 | (64) | 342.8| 203.9! 178.7 | (87) | 17.7 | 14.4 | (14 I( 4.7)
Table 12 Number of examinations and exposures for pregnant women.
Type of More than 7 months pregnant | 7 months pregnant or less Total
examinations L. o <l
examination EXposure: examination exposure examination exposure
Chest 30,390 30,390 73,480 73,480 103,870 103,870
Abdomen 30,430 35,210 — — 30,430 35,210
Pelvis 32,350 59,720 = — 32,350 59,720
Pelvimetry 78,840 101,250 — = 78,840 101,250
Obstetric 165,940 204,110 S — 165,940 204,110
337,950 430,680 73,480 73,480 411,430 504,160
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