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A Study of Entrance Surface Dose with CR and
. Film/Screen Systems, and Analysis of the X-ray
Conditions for Chest Radiography

Takehiko Mori" and Hiroe Muto®

Several previous studies have indicated that the medical
exposure dose (entrance surface dose)is lower with Computed
Radiography (CR)than with the Film/Screen (F/S)system. We
conducted a questionnaire survey of 1,297 hospitals regarding

| the radiation exposure conditions of X-ray examinations.

From the survey results, we calculated the entrance surface
dose (first quartile, median, third quartile, and mean) using
the NDD calculation method.

In the case of chest radiography (adult patients) by CR, the
entrance surface dose was 150% of the median value for the
overall examination and 160% of the median value for ortho-
chromatic screen systems. The CR exposure set-up using a
lower voltage and higher mAs than the F/S method was found
to result in a high entrance surface dose. We also found a
difference in patient dose among hospitals using CR. Mean
surface dose in CR system was 0.12 mGy in a quartile, 0.19
mGy in the middle and 0.27 mGy in the third quartile.

A mong the haspitals which showed higher doses of third
quatile them above mentioned, dose defferences of a quartile
were distributed 2 to 10 times higher them mean expoure
doses.
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Table 1 Comparison of enirance surface doses among screen types

Regular Ortho CR All systems
(mGy) (mGy) (mGy) (mGy)
1st quartile 0.13 0.09 0.12 0.09
median 0.18 0.12 0.19 0.13
3rd quartile 0.25 0.17 0.27 0.20
mean 0.22 0.21 0.25 0.22
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Fig. 3 Comparison of the median of entrance surface doses among
screen types.
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Fig. 4 Distributions of voliages.
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Fig. 6 Distributions of total filtration.

CRY AT AT & 5 BEHEOWIRRE
IZowT, RS VI IEE 64 Iz D

TCR % AW 7 (AR R 52 MRS %17

Entrance Surface Dose (mGy)
o

o

0

=T, MEEREZETO B A2 38 o

[ Regular
[ Ortho

H CR &L, HESYE, Hi-Screen, STDH

W — 7 1 L 4 (LT I8 EHYRX 7
1 L) DFAE DR D1STREATT Y

MY RX 7 4 VAR, [EER 1288
FEITEEIZ, 1/SFRE T O IZITRTEL
CFIHTE B LT E, BIESY
i¥, Hi-Screen STDRIEEM/A T 1 )L 4
DHAE D EERTHTOBE T
Tld, ZWNCEEL2ET51IEOWE
DIETRELSBVEHREL, BES
MNE, PRIEMERERSZICB VW CKHA T
JERRAAO T 4 IV A DL AS |2

system sensitivity

250-  300- 350-  400-

500-  CR FUT, 1288 F TIIHEEIZEL

EbbaVEESFFLN, 1/88ET

Fig. 7 Distribution of entrance surface doses classified by system sensitivity.

L7245 T, CRY AT AIHEKY, BmAsO41Eh5E
EINTBEY, INA, CREESE L Lo TWAERD—
DL LTEITON, HFICEHMEMRIIE, Bk, BmAs%k
fEH L Twz,

O HE

FigEh (E T O AR B AR % Fig. 6173, ki
2.0mm~2.5mmAl 4 EDFEH IS S\,

XHEOEFMMBIIMEE N TWRWI DD, BENIZ
LA EDXBEBROEAERIEZ1.0~1.5mmAIS EIERET
HY, TEILIZY OFEARSEZ1.SmmAIY & LT (JIS
24712), #HEEIF2. SmmAISELLE (IS 4701) S HE SN
T3, Z20720MM7 1 VT 2335 TOHEL T
LTWABIZEPLMAMTZ 4 VT Z2EH LT Wwitiggsst

42

T, BWITREZ SRR Wi{g 4157 &
METHLE, CRVATLAZFAET
HIEIZEY, BWEDESY AT A
HART, #RHEL RS (ERTESLHELTBY 9,
CRY AT AL, ZOREIZL > THIEGERZ RIS 2
EDRETH 5.

CRYAF LTI, 41 A=V 077 — OHREEED
BEZRTREL LTOSME, T4bb, FISY AT LDK
FE L FREICR S N ASASH VSR, fikd 5V IZBHE
IZE o THRL B, MBI HERSMIF40012 725 X
ITF )T L= aryshTwaas, Sflix b, 40008
FICRRET AL AL WEETHRET A ZENTETH S,
LAL, ZRUltEo TEEORRMEDIELS 2 Y, WERIRkE
% EWICEALC X o TILEERBWTICZBE L 2 5 Z L 5E 2
bNb7:8, FHRICBWTHE & EBEEICOVTIRES
THLENHD, EZAHN, CRYAT L %EARICFDOH

HAERSE 0% 55145



#*

BLEMEBBUAFSY AT ARHH L TWizO&, 2 £
DFFZITHNATVDE L) THA, S5, Filger
L7z, FoEEELE RS A ST ) EE L CROEMEH
5over exposurell (2 FE 4t % 3 5E L TV A ATREMEATK &
W, Ffz, A—h-hoiEBEh SR EOTEMERL
TWwhIEdEILNE,

GE1,297HiRR D T v — P EOEZE DS, MR
BIFACRY AT LA OFGERMEOERIRIUL, ZDEE &CR
OFFE S, FISY AT AR, BV, SmAsEIZERE
é :h't:}s N, TNPCRYEMEL 2> TWAERD—D2T

, EWEERIIY, BV, SmAsEEERALTWAZ
tﬁ*ﬂﬁ Lk iolz,

NDDiEIZ & - TEE L 72CR ¥ A T 4 D ASHEREHEROF
$fitild, 0.19mGyTH Y, LF¥ 27 —FH5%0.18mGy, FIL Y
F5%0.12mGy &, F VY ROPIHEDL 6%, HEHIEE R
Elhkobdion] sfEk, BRcBW TSR Ic BT 5
CRY AT LA DFERADPHIRERIZ DO LA o T,

CRGR% M ORI L3/4E LD A SRR % 7R T B
BEREOHE, JAED 2~1015L Y, MM OBZEE
CLTEY, 34EETTIFS I LX) R+ 5
ZENTED,

EFHOEBIZHB VT, CRY AT A X BB & 28
T 570121, RSB ZED 2 Wl R xR L 2o,
BRI E X 5 720 OW{ZIIE % & 72CR ¥ A T L OYse
ZMORBLISRO BT WS,

W 1% 867

w

1) MERIEEHRE 2B\ TA IV Y R/H82.5% & b % DRtk
TR S, CRIZHI0%DRERTHE ST,

2) BOER IE i 0 A SR & <oV ONDDEETRHE L,
ZFNF MR & Y B L 745, CREGHRIE IRk ok
Ui, BRI SO R IMED SR, ANV SRR RED
16, L¥ag—REFARETHY, CROMAIHIREE
DI 2% Dio T\,

3)CRY AT AOWFEFOFERRRIZ, FISY AT ALK
~, RV, EmAsEICERESNTBY, ZHUPCRITER
BEROTWBERD—DTH A,

4)CRY AT LA NFREMEPIMEIL, FSTY AT LAOKE
150, RS 27 A OREHE IS L7,

5)CR> AT LD ASKRIHE L, 1/4ETO0.12mGy, HIHfE
T0.19mGy, 3/4fET027mGyTH V), CRIEFRIRERLMH DM
L, YMEEMER LT A L 25 E o/, F/z, b
FED3/4ELL B ASHERE MR 2 7R 3 R R 0% &
SRR 1 /AMED 2 f5~10/5 L % D), zﬁ"“Faﬁ@JF%%ﬁ%
LTBY, ZROOMREEIMEETTIFAZ LK HR
Bz NAZ ENTES,

e

FFGEIC B0, ERBIUCIHESE Y £ LR ERER S
K AR AR R LT, 361, A
DFTIZHIZY, T oo — MRECTHHWIZZEE LR
AR OB TR ez L E T

X ik

1) SR, RN, kR, b 71 2y bR
IZ2WT. HERERSEE 44 111-22, 1984

2) HEREERE, HHETS, B EH, fib: FCROBRR. ME{§EHT
4 suppl.1 : 46-52, 1984

3) BE—T, EARETT, TR, i . Computed radiography
DEERICH EMME. HARER 411 1492-1501, 1983

4) WA 5L, RIEFHE, NIFFEZRR, b FCROBERE, Wi{gE2
{7 4 suppl.l : 41-45, 1984

5) FAEEERI, MR OIE, BRIRETRE, ft: 7Y 8 MALEEEE
XS DR, BAREEARSESEE 59 B4, 158,
1985

PR 12412 525 H

6) M.S.Koguit, Jerep. Jones, D.D.Perkins, et al: Low-dose digital
computed radiography in pediatric chest imaging. A J R 151:
775779, 1988

7) BAEFERURSES - BOSEER SRS (VA ¥ 2 AL
AL O N T XA 0 BB AR O FHEi OFF 7% — TLD
12 & 2 ASTREHEOBEENEIC L 2HE—. HAERSE
60 : 396- 405, 2000

8) & HIE, REwf, (kiR F, b X#Z WM OB
FRIHET CHIRAR L bAEIZ B A H A ¥ Y A LAULDIE
% HARERSE 60 389-395, 2000

43



