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— Abstract —

A Study on Overexposure Rate according
to Overdensity in Chest X -ray Radiography(1II)

Jung Min Kim - Joon Huo - Taro Hayashi”
Junior College of Health Sciences, Korea University
The Chemotherapeutic Institute Hospital, Japan*

We have presented with the "A study on overexposure rate according to over —density in chest X —ray
radiography( I )" last year.

In this report, We could calculate the entrance skin dose from chest X —ray film density : the formula Io =
Ix/e™xmG, (mG is Bucky factor) was used to deliver the skin dose.

At that time, There was two problems that the Bucky factor from maker was not equal to field
experience and the field size influenced on the Attenuation Rate.

The experiment of Bucky factor was done from film method and retried the Attenuation Rate of Acryle
phantom according to Good & Poor geometry.

As the results, The Bucky factor from maker higher than in this experiments 30~40%.

The Attenuation Rate in good geometric condition brings about a little alteration compare with poor
geometric condition.

In the field experiment, we could get the chest image with very low entrance skin radiation dose 29.3 #
Sv, especially with air gap methode, the entrance skin dose was detected 10 # Sv.
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X 4 & A : Shimadzu XHD 150R - 30

1 Konica SRX -501
. Victoreen 660 — SI
SRO 1000/TMH
/SRH
/HA-30
/HR - 830
/HR -C30
BX-M/UV -G
BX-1I/RP-1
BM-M/UV-G
BM-1/RP-1
FS/UV -G
FS/RP-1

Screen/Film :

GRIDS : Mitaya 8 :1 34 Line/cm Focal Distance 180 cm
Mitaya 10 : 1 34 Line/cm Focal Distance 180 cm
Mitaya 12 : 1 34 Line/cm Focal Distance 180 cm
Mitaya 14 : 1 34 Line/cm Focal Distance 180 cm
Mitaya 16 : 1 34 Line/cm Focal Distance 180 cm

A4 . 145kVp, with Cu 1.35mm
145 kVp, with Cu 0.87mm
145 kVp, without Additional Filter
125 kVp, with Al 5mm
125 kVp, without Additional Filter
100 kVp, without Additional Filter
80 kVp, without Additional Filter
60 kVp, without Additional Filter

m. 23344
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1, 10:1, 12:1, 14 : 1, 16 : 1(grid density 34 line/cm) °l
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¥ 1. Bucky Factor of Grids

Y 80kV 125 kV 145kV
Add Fil
T of A
© .cry S F(-) |F(-) | Al 50mm |Cu 135 mm

and Grid Ratio

Acryle : 80cm 495 ~ _ 2.0

G.10:1

Acryle : 6.0cm

G.10:1 - - 3.0 2.60

G.8:1 3.20 | 2.85 - 2.31

Field size : 30cm X 30cm  Acrylite 10cm = T of C 25¢cm

Focus plate distance : 200cm  Acrylite 8cm = T of C 20cm
Grid density : 34 #/cm

F 2. The relationship between radiation quality and multiple

of grid.
v E(\)/ 1}{03 125kV 145kV
Add F
Grid Ratio \ | non | non non | 2 59 | o |1 087 |Cu 135
mm mm mm
§:1  40|373(335| 328 1330 303 | 290
1001 |47[4.20(404| 378 |378] 355 | 332
12:1 - | - |459| 418 [415| 375 | 365
14:1 - | - |490| 460 [457| 410 | 400
16 : 1 -1 -] -] 500500 435 | 423

Measurement factors : Acrylite phantom(Thickness : 10 cm)
Field size : 30 cm X 30 cm
Focus plate distance : 200 cm

Grid density : 34 £/cm
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E 3. The Effective Attenuation Coefficient and Atten-
uation Rate of Acylite,

Measurement Method : Good Geometry

Field size : 6 X 6cm

Effective Attenuation Rate
Attenuation
coefficient peff | 10cm | 8cm | 6cm
Cu 1.35mm em™ | 012 10185 | 0278
145kV ’ ' : :
Cu 087 mm 8;; em | 0209 | 0.173 | 0264
without o em™ | 0.079 | 0.125 | 0.206
Add Filt :
sy A 50 mm 0244 cm™ | 0,085 | 0137 | 0.225
without 0289 cm™ | 0.068 | 0.114 10.191
Add Filt
without 0295 cm™ | 0.056 | 0.099 | 0.175
00KV ) 44 Fit
§0 1V without. 0314 cm™ | 0.048 | 0.088 | 0.161
Add Filt
without 0347 cm™ | 0.035 | 0.07 |0.130
60KV 2 a4 it
Field size : 12 X 12cm
Effective Attenuation Rate
Attenuation
coefficient peff | 10cm | 8cm 6cm
sy Cu L3Bmm) 0207 em™ | 0111 0177 | 0278
Cu 087mm| 0222 cm’ 0.103 0162 | 0.255
without 0271 em™ 0.069 | 0.117 | 0.20
Add Filt
sy AlS0mm 0244 cm’ 0.081 | 0.134 | 0.220
without 0.294 cm™ 0.065 | 0113 | 0.191
Add Filt .
without 0295 cm™ | 0056 | 010 |0.178
00KV 1 44 P
without 0315 cm™ 0.049 | 0.09 |0.162
80KV rdd Pt
without 033 cm’ 0.034 | 0.069 | 0.136
60KV rdd Pl
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L3P T WL Mo 93k dHolEl 7t 90% ©l4F At
e 27t zol AEHoR HRo| hEdiTh
S ZHge YA HRAFOE 140kVpallAl 2934 Sv
2 A9s A2 HdEoln Ailr GapolAME 104 SvE 24
Hego g #oo] rlF3ig



¥ 4. The Effective Attenuation Coefficient and Atten-
o Bgixess +Z3om uation Rate of Acylite.
200 em X 0,01 sec Measurement Method : poor Geometry
G-12:1 Field size : 6 X 6cm
Cu 1.3+ Al 1L0mm Effective Attenuation Rate
SRO 1000/SRH Attenuation
C=4826# SV(GXG) coefficient /Jeff 10cm | 8cm 6cm
= S
M=293n & sy Culssmm | ouigem? [0208] 0292 | 042
® Thickness : 23 cm Cu087mm | 0154 cm™ | 0195|0275 | 0395
’ without 01899 em™ | 0.135 | 0.208 | 0.314
120kVp Add Filt
200 em X D.025 sec sy ALSOmm | 0171 em? [ 0155 | 0282 | 0345
G-12:1 without 0201 cm® | 0.116 | 0182 | 0.282
5.0 mmAl Add Filt
SRO 250/HR -5 30 without 02166 cm™ | 0.106 | 0.168 | 0.265
C=248.2p¢ Sv(12x12) 100 kV Add Filt
387 # Sv(6x6) without 0242 cm’ | 0138 | 0138 | 023
M=22584 Sv(91%) 80KV Aad Filt
without 0063 cm™ (011 [011 ]0.194
® 80kV 60KV pdd Filt
200 cm X 0.03 sec
F(-) G-12:1 Field size : 12 X 12cm
BX-M/RP-1 Effective Attenuation Rate
C=5026# Sv(12x12) Attenuation
923 Sv(6x6) coefficient peff | 100m | 8cm | Gem
— 0
M=318  S(63%) sy Cu135mm | 000625 em’! 0339 | 0451 | 058
Cu 087mm | 010282 cm! 0316 | 0423 | 0551
without 01429 cm 0.203 | 0291 | 0413
@ 80KV Add Filt ;
200 cm X 0.016 sec 195 KV Al 50 mm 0.12265 Cm-l 0244 | 0342 | 0471
F-) Glo) without 0154 cm 0188 { 0271 | 0392
Add Filt
BX - I/RP-1 ek -

C=1204 £ S (12x12) 100 KV ngo;tllt 0.1597 cm 0173 | 0258 | 038
212.96 & Sv(6x6) = . = -
M=1036# S(86%) 50KV Xg}dlo;;t 01791 cm 0. 0213 | 0324

without 0.2069 cm ! 010 | 0164 | 0269
60KV pdd Fit
® T=23cm
120kV
200 cm X 0,016 sec 100
F(-) G-12:1
C=34827 S (12x12) S 50
53454 Sv(6X6) <
4
M=276.75# Sv(80%) I 25
5 10
S
=
o
i) A
-~
Air gap® % B
T=23cm C
1 1 G 1 F‘ D
21.6 # Sv(Good Geometry) . .
M=102 $(93%) Thickness of Acrylite(cm)
J2l 2. The Attenuation curves of Acrylite in the

Geometry (field size : 6 X6 cm?).
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12! 3. The Attenuation curves of Acrylite in the
Good Geometry (field size : 12X 12 cm?).
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2! 4. The Attenuation curves of Acrylite in the Poor
Geometry (field size : 12 %12 cm?).

100 R

= [N~} o
o o (e
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Attenuation Rate(%)
(@]

5 10 15
Thickness of Acrylite(cm)

=l 5. The Attenuation curves of Acrylite in the
Poor Geometry (field size : 6 X6 cm?).

* 19 2~5

A 1 145kV with Cu 1.35mm

B :145kV with Cu 0.87 mm

C : 145kV without Additional Filter
D :125kV with Al 50 mm

E 1 125kV without Additional Filter
F 1 100kV without Additional Filter
G 80kV without Additional Filter
H: 60kV without Additional Filter

100

Field size : 12 X 12cm
Tube voltage : 145kV
Additional Filter : Cu 1.35 mm

A © Acrylite
N
o
<
fa%
S 50
= A=6cm
=
§ A=8cm
2 A=10cm

— 1 1 1 1 i I} 1

10 20 30 40 50 60 70
Detector-Acrylite Distance(cm)

T2 6. The relationahip between Thickness of Acrylite
and Detector — Acrylite Distance.
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H 5. Comparison of Bucky Factor at 125 kVp

JISE (& 8) Film
8 : 1(34Lin/mm) 4.26 3.35
10:1 515 4.04
12:1 6.10 4.59
14:1 7.00 4.9

AE 2 A7t g ADROR AAXH 77he) ZAM

Mo et FoASE AAHD dAHoT e He A
o8 & 94g Zolth YA Aol 3 HlolH
(C)9h oleAMo] o AASHA BAN)E i

P
II‘.

ol AS 0% E 433t A dEET FEBLsL A
Aok oleldt oy 7kx] =¥ B2 HAAS 43}
WA Boh A2 HEMAFOZ #9317 9T Holk Na-
tional Radiological Protection Board (NRPB)<€] R20090 A
2070 Wee FRguzde FFHEHNTL 02 mGyol=”,
1998 thedl= =Y 1007 HEe FRAHEGY
FHE 044 mSvol vV, 1997 BAA G PFRAH TS
3712181 ¢ Sve2” zAbEo] Utk IAEA BSS 1994/90)
et Al FHREIAY HEF oy E 04
mGyEAY $evtete] HEHNHe JAEA stoldAdd e
7 Ad3lEte Hxolw gFE fEvey 1/2 ATl
Gl A AAIG vlel o] AHRIES A Fodubdo)
o8k FAFMTFE 203 SyE JAEA 7toldAgwWe] 1/130]
I EAVEREFY /1590 APt vk §3) A 20]A
%= Fguhde)rE AT Air Gap‘ag_ab IAEA 7}o]
g el 1/409] Mo 2 #do] shssi)

V.2 2
A AEI “FHBGNA Overdensityd] W2 Over-
exposure Rated ol= “J‘?S(I)""ﬂ*i vetyt gxze)
P

ool tig ZAMA Ve Hu Ao wE pobA 4

apole] wE A dged A3 deH e AES
LA
L Az kFufsrt AZIARRE AFE dole e

kol 7t slo] HAF 9 ¥¥o] o FFIFA WP
2 A¥9d ARIAIY wEvla= dEHOE 49
gt B ool Hdle] AzWE R 30~40% 71 =
2. AN FgekA el BAC olM good geometry
9 718 H A 2= ZAFHA S zpold] o5 7ok
| =5 o] 2o} poor geometry? 7A-$-ol=
APHF ] o)t kA Aozl ARE &
ATh
3. YAHEEA HELAF ALA Y

O

)

kN

o]
PA

—_

& T

SEEEE R

>

.18 -



AEARANY AAE VBE AIsle HFe] LxHE
o AgErt gAsRen sve FayEAaEY
2 1

CAAWE  FREA A Overdensitye] WE Overex -
posure RateZ ot (1), WAL 7| &8 3] =
Vol 22, No 1, 13~20, 1999.

LA AL A R T, 233~234, AlEE AL
2000.

.z

CAAE  AaAbd e, 153~154, thehM E, 1999,
CBRE A CXE )y Fofs LEER, 23~32, ZHE

- (#R). 2000.

5. 7% $4° JZ@R% H4, KRTAorkr,
RS XABYZEA WE HBPBRAATE, O

slekAL A 712818 2] Vol 21, No 2, 19~25, 1998,
942 RAXY o7 %e FREIIAR U
deo] B ZAAT, WPAM/IERIA Vol
20, No 2, 49~55, 1997,

e

>

B OTF  BETREEQ&A, 50~55, 91878 1996.



