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- A Study on Safety of the Radiation Exposure Dose

Optimization at Chest X-ray Examinations -
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Abstract

The National Health Insurance Act, the Industrial Health Act and the School
Health Act require chest radiography at least once a year. In chest radiographic
examination, most group examinations use indirect X-ray primarily aiming at
diagnosing diseases and enhancing people’s health.

This study purposed to minimize radiation exposure dose by comparing it
between direct and indirect chest X-ray studies. According to the result of
comparing and analyzing radiation exposure dose, the average incident dose and
penetrating dose were 0.9290Gy and 0.1790Gy respectively in direct chest X-ray
and 6.807uGy and 1.337uGy in indirect chest X-ray. In order to minimize radiation
exposure dose at direct and indirect chest X-ray, indirect X-ray should be
excluded from group examination if possible. Moreover, it is necessary to control
the quality of equipment (Q/A & Q/C) systematically and to avoid using
unqualified equipment in order to reduce radiation exposure dose.

Keyword : Radiation exposure dose, indirect X-ray studies, direct X-ray
studies. '
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< % 1 > Typical lifetime risks of fatal cancer from X-ray examination

Lifetime risk of fatal cancer(per million)

Examination Lower bound Upper bound
- Skull 2 7
Chest 0.7 2
Thoracic spine 15 40
Lumber spine 30 100
Abdomen 20 60
Pelvis 15 55
Intravenous urography 60 200
Barium meal study 50 170
Barium enema 100 350

* Average for all ages and both sexs.

* Reference : Patient dose reduction in diagnostic radiology, documents of the
NRBP. Vol 1. No3. 1990
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< ¥ 2 > Entrance Skin Exposure Guides(USA)
Examination Skin Dose (mR)
Chest 30
Skull 300
Abdomen 750
Cervical spine 250
Thoracic spine 900
Full spine 300
L-S spine 1,000
Retrograde pyelogram 900
Feet 270
Dental(Bitewing or peripheral) 700
3.1 ALY AN T3} AU F F9
SA AR 2ol Y AS(ICRP)I A & AL S FF3he BAA #AFAIR ] HZ 43230
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AA, 28R7], M, FAHA(F) 30mSv(3rem) 50mSv(5rem)
w  ZFAFA | 3] ¥ (Thorax and skull) | 150mSv(15rem) | 300mSv(30rem)
&, 3 o gl 400mSv(40rem) | 750mSv(75rem)
71} ©@d 3] 80mSv(8rem) 150mSv(15rem) .

2. 994 9%

5mSv(0.5rem)

3. 494 A%
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1.7mSv(0.17rem)

REE

1.7mSv(0.17rem)
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AL AR ZE FF(F)RAIA AAE IR-500-125(Model : RX-525R)%HH] 9
0 ZGAM A AAFER-500-150(Model : COMPAX 40E)ZH 24 #HAZR & whARA
tAFA AA NN HAFHAAE B Calibrationo] EFE Fulojt), FHEFAHNA
T (FRAMA ABARE Lensd 7hdlgt 100mmE AHS-3lt).

(1) HARA LA
- 150kVp 500mA ; RA}, 3F(model : RX-525R), I+ &3 &
- 150kVp 500mA : GA}, ®l=(model : COMPAX 40E), A H &3 &
(2) }485H
- 24 &9 % Lens A=F}vE} 100mm : RA}
- Cassette @ 14" X 14"
- Screen @ YEKAF 14" X 14" ( KM, Gd20:S : Tb )
- Grid 21001
(3) Phantom
- Water phantom(20cm X 20cm)
(4) Detector

- Dose & Dose rate meter
42 A4y

o] dgNME Zzte FFFA F¥ Y=H) phantomS AX AAFL LA A

A e A FFon walxe JArEs Edde HZE 7] (detector) E A A3t 7
Zte] AFS SHEHYEY < 19 1, 2 >,
AgzAL 7HHFRAE A 120kVp, 45mAs, AHFGAH Al 120kVp, SmAsE

CES

VPzAH §Y 2AselA 2ASEor FFDE BEEFFA Linch, 388G
£ TinchZ, TRAYEAWS FSAYTG. BF, X-4 AFURE Fol7] A%
24 A48 22 552 S FTYFE THAS
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Inage process ! projection process

X-~ray tube

film Lens Detector

Water pantom
Camera fluorescent with Grid
Pb glass

< 29 1 > Measureing arrangement for detector of indirect chest X-ray system

Z screen

grid
.\mc{j

X-~ray tube

T Water pantom Detector
X~ray film

< 1Y 2 > Measureing arrangement for detector of direct chest X-ray system
43 48 4%
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A 120kVp, BAHF 9 ZAAE 47 2% 45mAs, AHEY SmAsE
A st 58 AF S EAste FFAE Fin TFAX, WEAFE FAH). &
AARANFIME FHEIFA ] 2UAF HEFH) 6807TuGyE €53 Eum HAab
Ae 53 FHAYE HFAHAA 1.337GyE JHBG P vlsled of 754 o
4wtk FARAE 7)FIAEA)GIAM = 1994 safety series reportolA] Agd g
Aol AL B9A guidelined A FHAAEY F1 9 A gAEadRS
2tz 0.40mSv, 1.50mSvel&7t Hx% fdasta vt
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CV : W% AF(7]F:CV=0.05 ol8}h)
S : n3 Ao g TFHA

Xi: iR FA X

X: n3 FHo) 9% FHA

< E 4> AARAN BE A% £ S d% (29 : uGy)
- | 7 A Z 1 2 3 4 5 X SD | CV
(FFD)
120kVp, 4.5mAs A A FHEAMF| 6725 | 6809 | 6.783 | 6834 | 6.831 | 6.807 [0.058 | 0.008
Indirect 40"
ndirec T 1333 | 1.332 | 1.345 | 1336 | 1.342 | 1.337 | 0.006 | 0.004
Chest X-ray
120kVp, SmAs AAtEHAAMZE] 0937 [ 0932|0935 | 0918 | 0926 | 0.929 |0.008 | 0.008
— 7om
rec
' Fad 0.181 | 0.179 | 0.179 | 0.180 | 0.179 | 0.179 | 0.001 | 0.005
Chest X-ray

* X 1 HFA, SD: FFHA, CV: HEAST
sk ZAPA o] i3 A F A= 0.050]3 ojojordtcy,

——2HF (Y A}
—— 2 (F 2
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e 5 3 (% 2H)

uGy
S = N W s O N

1 2 3 4 5 X sSD cv
Exposure Frequency

< 1Y 3 > Exposure Frequency
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(1) ZHEI 48715

7 EYg S E=2# 9 (miniature radiography)el&tix &8 FH
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