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Extra-exposure to the patient by X-ray examination

(Reduction of patient dose in X-ray fluoroscopy and radiography 3rd Report)
by

Sukehiko Koga
Department of Radiology, Nagoya University School of Medicine
(Director: Professor Shinji Takahashi)

1. The amount of medical X-ray films used for medical purpose in Japan during the period of 1966
was estimated 671 x 104 m? which was about four times that of the amount in 1956.

2. Repeated examination due to failure causes the extraexposure to the patient. It was about
two per cent of total film radiographed at five large hospitals in Aichi prefecture. The reasons of this
re-examinations were of technical errors of the radiographers in 42.4-48.3 per cent, trouble of the X-ray

machine in 18.5-26.5 per cent, patient side failure in 15.5-30.1 per cent and others in 9.0-9.7 per cent.

3. Multileaf diaphragm for the X-ray beam limitation were found to be installed only sixty-six

per cent at the hospitals above mentioned. Maintenance of the diaphragm for correct beam limitation.

to the film was worse in the hospitals in eighty per cent.

4. Leakage radiation dose from diagnostic X-ray tube housing measured was low enough not to

exceed the limit provided in the law.

L &% §

XIRZWIIERCIERL C LR TERWY, F
LLTERBEOBAL D, BECRY R
BT B X S BDIRITRER LR, FOHIC
X, ZORGREREENRY X 57 ob, TR
ZHLCTHNERSD . BEioECILIcin
FEREEY, BT LS, BFE o L
12, ZA4AAnbiRi XL oS IR
A%,

II. XiglFREoMsiabnThah
WEEIFEEOBEFEH X 7 1 L 4o HffERE
SN, BEFSIERT, HERMHXE 7 1 LA

O HTEEL, FRECHE ISR Lh
V¥ 1,587,260m* CHOIDON, WFIBUEGD D
AR %, BRMIEIZBAL S BFeT 6,7
10,088m? L A fEL) Bl LT, 23FH A —
FADT7 A AL, 4 VH)7 4 L 225HAE
RB0T, WAL MY 4 Y )7 1 12
WIThi, 83,876,1008ck e b, 5+ 5 LE
Eo80% L kA, Fie 1 BoEEEREY 5 T
B licins. MIERER 7 A A~ a%, BBRBIE
D96,478m? I [ 1 299,262m2 L, #34%
iz T (Table1),

BRI 35\ T, B0 X 5 1 BHERE S
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Table 1. Medical X-ray films used in Japan

For radiography E?;gg‘;ﬁ;;ph
in 1956 1,587,260m* 96,478 m*
1957 1,652,661 122,213
1958 1,626,091 120,213
1959 1,978,951 140,184
1960 2,119,241 139,743
1961 2,418,596 158,138
1962 2,983,103 173,870
1963 3,380,892 198,852
1964 4,158,456 182,762
1965 5,264,397 239,789
1966 6,710,088 299,262

Table 2. Frequency of the x-ray examinat-
ions per patient per year

Hospital
A B C

1957 0.056

1958 0.051 0.087

1959 0.056 0.059

1960 0.057 0.082

1961 0.062 0.085

1962 0.071 0.091 0.17
1963 0.082 0.083 0.15
1964 0.097 0.089 0.20
1965 0.113 0.11 0.27
1966 0.124 0.123 0.23

A : National NagoyaHospital
B: Tokai Chuo Byoin
C: Nagoya University Hospital

WhinLTwa, s s 5 RENTRERE
e L, ErrfawERmbe (> b3 852),+iE
Eoiblibe & LT, H¥gRIHEE (3 b
251), BEBEBE & 36 T 5 AT B A E R
(=2 M 773) D 3FEEET, Elo ABEk X O
FraDERERENT S, XBEROSMER
PR (MR ZER) Dlb%, FHM1 AdkD
OEEREE L LT, FRANT A5 &, B4l
13, 104ERMIT < BT 25T, 0.124~0.23
HreizoTt\wb (Table2), Jicib, HEMNS
EEREET 2 & 18, FKERE T 4.3 1 o
HAETEHIELRTWE Z &ITk 5,

HAREZHRGRESMERE H2T4 $105

I FRR

FHRT D 5 20Xk, Tihebb, AHEKE
PfiEpEbE ORBEA), ESZAWEREE (B),BHE
FEREE (C), AWERE—FTFEREE (D), 815
HRKEE (E) T, &4 31 A, RKIFERSD
X B GHOBHREEE, B, BRE2iTo
R A L.

1) BREOBE

i i W D el 3] Gl S R %1527 s s K
EHoESRL, Wkt ABCDE trhth,
2.24%, 1.49%, 2.47%, 1.9%, 1.25% & \~5
fEThofz. (Table3d). L, fREEA DERIFT
v, FRFIS74EA HALSE ¥ COEROTHREBOIEE

Table 3. Frequency of X-ray re-radiography

Total nurn- | Number of fil-
Hos- | Period inv- | ber of film | m reradiog-
pital | estigated radiogra- | raphed due
phed to mistake

3yrs. and 9mo. !
A e Apr. 1962 611,094 |13,723(2.249)

p | 10yrs. since 490,063 | 7,306(1.49%)

Jan. 1957
c | Qe Yr sincel g5 o75 | 816(2.4796)
Apr. 1965 A ‘ Rl
3mo. since
D July 1966 8,274 162( 1.9%)
8mo. since ) )
E Apr. 1966 39,728 496(1. 259)
A : Nagoya University Hospital
B: National Nagoya Hospital
C: Nagoya National Railway Hospital
D : Nagoya Red-Cross Hospital
E : Toyahashi Municipal Flospital

i, FhEh, 3.17%, 2.67%, 2.14%, 1.75
%, 1.67% LWL T\ 5.

RSB O BRE DMK Y, HBEE OFEHET
LBk, MW 1.7%, ‘B 2.8%, {3 0.8%%
Z, KERLLRI., 74N AH A4 RPRCIT
b RET L B,

(2) Tl %x LicHE A

RBEA T, BRI 8 Ax b 123 ¥ Creiii¥
P07 926k L, Wb B O 10EM O EEEN B,
B 1 H Ao Uic 568t BHtE ol
RELK.

RLEVEIE, R¥OLED I AT, Forf
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Th, FHffifekM, Gz, BsE, g
DAY, FiR Lok S WY R T o MY
EhE R oo &M 0%, FRERDIEBD
48.3% L42. 4% 0% Lav b . Wiy, Bo
MfEN26.5% L18.5%, Z T, fiEbiB DRtk
T, ORI ER AV X 5
DT ELD, ZOiEN, KEokPHo7 11 A
YHLTWB0ALD. BEOFREESTZ
fow, Bivicz b X kA DE LA5.5% &
30.4% L1 T 5. ZToflid, 74 Vv AoliEs
TOAWE, HGNE, BHoBMTobh, B
B »&ED, KL THD (Tableq ),

il A TSR BN IR o i 2.5 &,
IR CIIEME S AR THEMARESL, ¥

Table 4. Causes of failure of radiography
at two hospitals

Technical error

of radiographers 48.3% e

Trouble of X-ray

e e 26.5 18.5

Patient side

failure 15.5 30.1
Others 9.7 9.0

(Fig. 1)
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RBEOBMECTIAMIBELLS . BBITL
CFLREBIE TR E OB X1 X AR D E LAE
ASH
IV. 740 asdihiz X 8

WD L 2w, 74000 kEENBHREX
ML EL BRI/ OPEY 52 5. X
WA AR B fod i g V508, POk
B (2—v) o, EBEGHS, FiEsE
L aMizE, EFBo 74 ra0lBCiE LR
P2 BT 5 2 LT E B 0T, HHT X
MR 5. ko, ABCDE o 5fEEcit,
BSC RO XBERN3BH HH, £D 55T, %iE
BORMBHLTVS0325 (66%) 1T X7,
fibvx FIRETE o Bt flio T s |

Fio, CO%EHY O, BEHAOEE®ED L
TG &, FEEOXBRO—FH AT D 5 1
i, MRS Lo ol e = — X& A h o
XS 21T &, K3 amek L eXun
FRxhi: (Fig. 1), BHEO 4305, -
XEHRTsmBAND X vicil-# 5 b 0i320% T
g,

Actual irradiated field (black) and field of light beam (two right-angled white lines).
As the beam limitation by multileaf diaphragm is not reliable, the actual procedure is
mostly performed by excessive irradiation over the limitation of the light beam.

(€D))

A




1390

V. BER XREXRABFOB

WRBE AV 31T % — G I X AR ERA 2 8 AC
DUV TIRME A RIE L 7. JED LM%, 70
kVp3mA oFEHORET, FHRELL H50end
Bk, LB OR SR 2 A b AR
L, ZhEBEzT s 22005 R e & b, %
10° g, BIfH——~q 2 —x =% FWTHlE L
7z

£ BT A RMAR Y, £#%BT 0.1mR/h.
7B 100mR/h. oFPANIC >t B0,
EHhAm, r— 7 EERA EhboR b,
oy Lo Lich oot Zhbid,
TR L EEER RS TED Bh LT Th
5.

VL & &

PRJFBUHIC X % 8 {EA TR X OVE Bl i
0 55T, XEHZWH80~90% %52 L, Ik
B EEIIRHC L 52 H 5 0 bYW T H b,
RICIEBHFELE L4 WP, Lo,
BEPIRBEMTHE L e s o F e X2l Tth
5.

WHO® Expert Committee on Radiation |3
ro®Eo K LBEokhT, BEHRREREO
HEELT, (1) HE—BAHRCEET 51303
PN BRI BT B i A 5 1 i A bt
fTORETHD, (2) HGHRBHOMICY B
Cxbsz e, (3 FUFEREEEE LI\
s public health planning (4) & A L Ffto
o Toft, (B #HEEZIZ2WTo
s, (6) XEHoBIR, (7) HEORi,
®) FBRICOVTOBEELXHT 5. K
TR Licoik, e (3), (6), (MY
TEZETHS.

Xz ER o ffifhc H Ko 5% LTk
D, PR, BtER 5 B RO 2 HiE A n
MOHEE L D HFELL, Sy 2Lz T
ZENTHENRS. LT, STy b
ABHZ LT AWMOE Lo LE 2 T,
HFOMMA A Thbh b X 5, Hflifyr s
AN b %L, HPEE, BEOBELENh

AaREER S RESHEE B2T48 H105

Yo bk, HifftEo s BE, TE, B
D ER A, BEEREE R LT, =
REMLTIERTETHEZLEL D LT
B, FE SERAELLFER® > 2T, Hffigo
ERE, BEE oM E— T, 7o Lok
o A il X T s B B -k
M, ThEIEHLTWE.

o k&, BED R KE T A sk
BLizh, i, JEFeRKE BT £ X
ST O SR ChR BN, EEMIGRAEC
X3 &, [A—MELDHRE T E oD BHWIRO
R, JEEESABR TS, Eppix, i
MomFoB O E, ElEy, B
i, BOHE—MERo 2 - v L 4EK Y, W8
R, s SR CIIE L, R Ao
Wb O, XEERTEIRTS &, K
HETIELL 74 rankEX, Bicks o & T
% LT\ 5%Y . Haybittle (1957)®, Stanford
QosT¥ B H D = L MELTWS . RED
Rk, R 0¥ BRI/ E- 2 L,
T DU o BAESLFEIC AN IERE R b D 2B
il Xhtc. HEORE TR, WS
BAERE o X Vi 2oz AT, KX iR
EOTXBABELTWALONEL, = DK
L, FREEELE VS Rt bistRosdto s s
MThs.

MM oW CEFRERETHET, =
7 AE OB RO B, FIHBRMELL AL o =
VT ARRED, =V s ABERENL L A - b
ORI VTR = v 2 ARIGE LS 0 =
Y 7 AREEBCHOTL, I % 0.1v v
P YT Le~ T2 8 BREEIR TS
D, SEolEEIT - 0 e iiE 5
b OTHD, Watson (1951)% 13 = o el
MXHRZ A N ADEE % (K F &85, Spiegler &
Keane (1956)%1%1li# o #E o 5 chlEc LT
A%, Ardran (1957)V 3 AEREIRA B BER R A
BB, WX R AR X < H Y
THZEaEML, EEREN LS.

— 108 —



MR fn434F 1 A25H

#® &

1. EFAXE7 1A, BidiE
WAREESE S 6715 2 — b vk, 104ER]
L B A SR L TS, ki3 BE
DEYx 5T BPHE DK 2 fECinoTWB.

2. BHRTO 520 KT, XHEFEOHR
M, BN, BREOEBEYEALL.
HRYOEEIX1.25%~2.41% T H 21, Hih
VX, BeAEY 3 A%, 42.4% ~48.3%, HikED18.5
%~26.5%, BEDBE15.5%~30.4%, Fof
9.0~ 9.7% Thole. BiEoEE, X, B
WMo, BEEEOWBRL L ICE2TIABIEE
BEHWS LES

3. BMEDBCXPERE 7 vaokEE,
CHIRS 5700, FEREHEEOREFL, ki
5FBETH66% LIEW. XBIT, ZolMEOR
EROXEREDEREOXBHREELL bbb ol
%<, S5mEINO X VC—B LT WA DIX0%4 T
Hotc. ThHIBHCI-o>TELES.

4. RZERAXHBEEBROREGRLIEL:.
TR R0 H50em D BERE O £ & C4gH0. ImR~~100mR
ThHVEREOHRELTRSCTIH R LT\,

(FiwZoES, MFAOA2 A7 A, AERKB2TE
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il &, Boor, 40127140, REBENE [E
EEARE o GBS © Tk & 2 @I CE s
THRELR)
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