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ABSTRACT

This research has been conducted to investigate the method of reducing patients’ radiation exposure during
X-ray imaging of Both Hip Ap examination by removing the grid. When using the grid with 60 kV and a
non-filter, the Entrance Surface Dose was 4.77 mGy, and the result was highest and 34 times higher than the
lowest measurement when removing the grid with 90 kV, and 0.3 mmCu filter. Based on the ICRP Pub. 60 at
the level of 70 kV, the Effective Dose of testis and ovary was 0.255 mSv when using the grid, and that result
was approximately 5.2 times higher than the 0.049 mSv when removing the grid. Based on the ICRP Pub. 103
at the level of 70 kV, the Effective Dose of testis and ovary was 0.090 mSv when using the grid, and that result
was approximately 4.5 times higher than the 0.020 mSv when removing the grid. When using the grid, the range
of Exposure Index was 671 to 782, and when removing the grid, the range of Exposure Index was 513 to 606,
and both results were at optimal exposure conditions and valid diagnostic imaging after evaluations. Therefore,
removing the grid during X-ray imaging of Both Hip Ap will help reduce patients radiation exposure.
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I. MATERIAL AND METHODS
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Fig. 1. ESD according to Grid in and Grid out

Table 1. mAS, ESD, EXI according to Grid in and

Grid out
Grid in Grid out
K e mAs  ESP EXT maAs ESD gy
(mGy) (mGy)
none 7710 477 671 1482 085 513
0.1 10648 271 700 2055 050 533
O 02 mss  ise 73 2756 038 546
03 18800 153 745 3642 031 559
none 2928 232 665 648 048 516
0.1 3756 138 691 824 028 530
O 02 aess 103 T 102 02 s4l
03 5777 087 729 1258 020 549
none 1373 156 692 3.53 037 554
01 1653 091 712 417 021 559
0 02 loes o 78 4o 017 565
03 2316 059 744 576 014 569
none 895 116 734 263 032 598
01 1054 08 753  3.02 022 598
02 e 0e s 346 017 602
03 1398 053 782 391 014 606
DAP(MGY Cmi)
3500
3000 -
2500
i W Grid in
ST Grid out
1000
200
0 - T T T
60Ky FOKY 80KV 90kV

Fig. 2. DAP according to Grid in and Grid out

Table 2. DAP according to changes in Grid and kV

DAP (mGy Cm?)

kV Dose difference
Grid in(1) Grid out(2)

1-(2) %

60 3275 629 2646 521

70 1638 360 1278 455

80 989 260 729 380

90 789 230 559 343
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Fig. 3. Effective dose received at testis, ovary(ICRP
Pub. 60)

Table 3. Effective dose according to changes in Grid
and kV (ICRP Pub. 60)

Effective dose (mSv)

kv Organ Dose difference
Grid in(1) Grid out(2)
1)-(2) %
large intestine 0.016 0.003 0.013 533
testis, ovary 0.366 0.070 0.296 523
60 bladder 0.013 0.004 0.009 325
small intestine 0.019 0.003 0.016 633
prostate, uterus 0.013 0.003 0.010 433
total 0.414 0.080 0.334 518
large intestine 0.013 0.003 0.010 433
testis, ovary 0.225 0.049 0.176 459
70 bladder 0.016 0.004 0.012 400
small intestine 0.011 0.002 0.009 550
prostate, uterus 0.012 0.003 0.009 400
total 0.263 0.058 0.205 454
large intestine 0.009 0.002 0.007 450
testis, ovary 0.145 0.034 0.111 427
80 bladder 0.012 0.003 0.009 400
small intestine 0.008 0.002 0.006 400
prostate, uterus 0.010 0.002 0.008 500
total 0.174 0.041 0.133 424
large intestine 0.009 0.003 0.006 300
testis, ovary 0.134 0.039 0.095 344
90 bladder 0.013 0.004 0.009 325
small intestine 0.008 0.002 0.006 400
prostate, uterus 0.010 0.003 0.007 333
total 0.164 0.048 0.116 342
mSv
0.16
0.14
012 +—
mGrid in
Grid out

60kV

70kV

0.08
0.06
004 +—
0.02

80kV

90kV

Fig. 4. Effective dose received at testis, ovary(ICRP
Pub. 103)
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Table 4. Effective dose according to changes in Grid
and kV(ICRP Pub. 103)

Effective dose (mSv)

kv Organ Grid in(1) Oﬁf(i g) Dose difference
1-2) %
large intestine 0.016 0.003 0.013 533
testis, ovary 0.146 0.028 0.118 521
60 bladder 0.015 0.003 0.012 500
small intestine 0.032 0.006 0.026 533
prostate, uterus 0.032 0.006 0.026 533
total 0.193 0.037 0.156 522
large intestine 0.013 0.003 0.010 433
testis, ovary 0.090 0.020 0.070 450
70 bladder 0.013 0.003 0.010 433
small intestine 0.025 0.006 0.019 417
prostate, uterus 0.030 0.006 0.024 500
total 0.128 0.028 0.100 457
large intestine 0.009 0.002 0.007 450
testis, ovary 0.058 0.015 0.043 386
80 bladder 0.010 0.003 0.007 333
small intestine 0.019 0.005 0.014 380
prostate, uterus 0.023 0.006 0.017 383
total 0.086 0.022 0.064 391
large intestine 0.009 0.003 0.006 300
testis, ovary 0.054 0.016 0.038 338
90 bladder 0.010 0.003 0.007 333
small intestine 0.019 0.006 0.013 317
prostate, uterus 0.025 0.007 0.018 357
total 0.082 0.024 0.058 342
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Fig. 5. Images evaluation

Iv. DISCUSSION

Aokx]ol A A= 1257) o8BS o s 2AFE
ol o5t f-2jutete] «]Eﬂuroﬂxq 29 A% 0

2
& elst WA A B2 F ARV M
B A
RUN

28 A3t 60~97 kV Alolol] o #AFUmA
9L 11~40 mAsS AHEShs Aoz Yehdth gt
W= WA ERS H4gk 0.69 mGyold Atk 12.69
mGy ol UL BFH 0= 288 mGy= LFEFTL
ol BEflE S-guete] ou57|dol A =tk Ny ek
Gl gt HAF Al SR AIHDRL)S 342 mGy
ShtIhl!) o] AAIR 7] FoF S A AR 7]

S 6/ =AZ 7 FEoZ As Al 10 mGy!,
Edol M) AR AL 10 mGy!'Y, F=rell A 200
058} 20051 5ol Bargh ShAd®F Al 4 mGy9t
373 mGy!"™'® RUpE gk Ao g yeiytl 2 At
Ao A ESD7F 7 W SAAR 0.14 mGy= A
opAel X AR -EutEtel A o] =Rb HFEE A
F 43k 0.69 mGy B} oF 494 i H gk 12.69 mG
y Bk ooml e wekon] fabds ANTHDRL)

317



Reducing Radiation Exposure During X-ray Imaging of Both Hip AP

3.42 mGy HUE 249 % W2 A2 AXE AME
SHA] @kl 90 kV, 0.3 mm Cu filter 29 1S AFE
ahd #A; vEAFEE AP =d F de Ao

ERth BSD7F 7S S AR 477 mGyE A2t
E AHAE AR v A% AR
342 mGy B} A YEPRAINE 82 x4 4

TILZHDRL) 3.42 mGy Ht} oF 41 %= wHA] et
& FgxHolebd AxE AAstaL Egsks WY
of g2} vES Al 5 gle Aotk fEAF o
Al RVE Eolal AxE AlAStaL &9k HanE
T T AR Yepdth AAE ARSs akvhids
A7 Qe S =Y e Aol sleu
TR AREOR Qlste] 23 gt vEE Tt
& gk S Sk o]91Ak Fle] Aol 4
2 AR 5ol W2 2em} 6em Acryl Phantom< ©]

2

sto] SApol| Al YAk = A=} Axbel] YAk = A
&, Detectordl] YAE = ARS S48 2 2y Ax)
o] AHgo ST} W= Aol 413wl A 4.79u7F
A o] W= Ao ' YRkl $apdgro] Aofxithd
Azg ARESHA Atk ojde] 51 T 3io®E Y
BT AdE YEeRh 2 AT Aol ARbE
AATL kVO Cu filterS 7151 oF 34u] 9] & 2}o]
el on® Azt AA7E 2 I5S =Y 3
Fa% a]lojgh= A o & ok HedAMe] A
TolME FEE AH 307 FEHLS Ao r A
TAE S AAF AFE AE|Z2AL)A] DR systeme ©]
Boh= e 7ol A AxE ARESHA] gote &
9181 Ak 2 Alellx AxE

=

A Bl itk st allek @ A%} ol
=] =)
F-2pst

ol g

A8 A ek gvlsel wekal A%

4 g & Rasp)
MAEAY Bl A%E Mg g 2o B9
NN AxE A slo] Satel A BAAT YAk

N 9E 218 ApAghe A7 AskE gk G

P
5o 8 ARE AASdD 89T F 9L A

o

o= H o] AdAE YEEe] kVE E9S
A5-9F Cu filerS F7F 55 YARARFO] 48150
v g FES e 19 WolA Higk kvE
EO]aL Cu filterS AFEEPH JAMAES A A A}
IES 22U F IS Ao

7h RE dekon) BE Gl w53} ddte] A5
& Qo Pl Hof A FA Y Row
A A G 38

3
vhehdh A48 AgSHA Ak A
o 4L A& 5 Yol AR Y 3
Hip AP ZAPEE A48 AHgstel Fstela 74
o ¥ Hepxe] 24} Al ThLe] 957
Bl ARE ALgstel Bsn gt R ek
oh SR AR A% PRGN BE A
dsl wshae] el Wag Aol ohirk 27l 4
Al o) A

o

l
g o
=
o
o

=]
8
it
>~
>
oo
oy
2
e
2
oy
=)
B
=
(O8]
~
=
ol
kT
IIS 3
Rl
o
f ol

ol
>«
>,
W
&
X
o
W
o of
N
°,
&
%0,
tio
poy
)
I
re
fo 2 oY o alo

> T

1= =
AG7HA] Aztel] g =3 @] Both Hip
APl kVvet Cu filterd] %3 2
Agsto]  FA; MEES HAse
L g2} Aol ks WA= e A F kv, Cu il
ter, 22} 2l gxtol] e J3F, B A T, 7IE
29 21 ol WE JEFs AlEE st A8 &

gk gl Stk

R
Y
A
ol
oL
o
30 9

V. CONCLUSION

Both Hip AP FAF Al AAFE A el A kv
¥0]al Cu filterE ARE-3FaL Eedshd ARE AL

to

VA

o
o
2o
i
B
=
i
=
o
o
jine
>
r
ol
tlo T
N
©,
KA
50
RN
)

2
X
ol
S
Hb




pISSN : 1976-0620, €eISSN : 2384-0633
"J. korean soc. radiol., Vol. 10, No. 5, August 2016"

1

|

31

4

51

[6]

M1

I8l

4]

[10]

1]
2]
[13]

4

Reference

Ministry of Health and Welfare, Ministry of Food an
d Drug Safety, Korean Society of Radiology, The Ko
rean Radiological Technologists Association, "Diagnos
tic Reference Level Guide-Line of Radiology Exam-
Skull, Chest, Abdomen, Pelvis, Cervical-Spine, Thorac
ic-Spine, Lumbar-Spine, Radiation Safety," 30, 2012.

ICRP, "1990 Recommendations of the International C
ommission on Radiological Protection. Publication 60,
" Annals of the ICRP, Pergamon Press, Oxford, pp.
21, 1991.

ICRP, "Protection of the Patient in Diagnostic Radiol
ogy, Publication 34," Annals of the ICRP, Pergamon
Press, Oxford," pp. 9, 1982.

ICRP, "Protection of the Patient in Diagnostic Radiol
ogy, Publication 34," Annals of of the ICRP, Pergam
on Press, Oxford, pp. 137, 2007.

D. M. Kweon, S. S. Kim, Y. G. Kim, Analog & Di
gital, PACS, Daihakseolim, 2011.

K. L Bontrager, J. P. Lampignano, TEXTBOOK of R
adiographic Positioning and Related Anatomy, Sixth
Edition, Jungdam, 2009.

K. H. Lee, C. H. Lee, G. H. Jin, "Stationary and M
oving Computed Radiography Grids : Comparative O
bserver’s Perception," Journal of the Korean Society
of Radiology, Vol. 9, No. 7, 2015.

Radiation Control Textbook Compilation Committee,
Radiation Protection & Safety, Chung-Ku, 2014.

I. H Go, Y. L. Kim, Y. J. Kim, T. H Kim, H. S.
Kim, Y. S. Park, J. B. Park, C. W. Park, T. J Ji, Ra
diation Biology, Komoonsa, 2013.

Y. H. Kim

Surface Dose and Roles of Radiation technologist”, J

“Methods for Measurement of Entrance

ournal of radiological science and technology, Vol. 2
8, No. 3, pp. 173-191, 2005.

http://www.mfds.go.kr/
http://www.wikiradiography.com/page/Exposure+Index/

IAEA, "International Basic Safety Standards for Prote
ction against lonizing Radiation and for the Safety of
Radiation Sources, Safety Series," 115, 1996.

Deutschalnd Bundesamt fiir Strahlenschutz, "Diagnosti

[15]

[16]

1

[18]

¢ reference level that apply to radioactive examinatio
n and nuclear medicine examination," 2003.

NRPB, "Doses to Patients from Medical X-ray Exami
nations in the UK-2000 Review," 2002.

HPA, "Dose to Patient from Radiographic and Fluoro
scopic X-ray imaging Procedures in the UK-2005 R

eview," 2007.

1. J. Lee, Y. B. Yeo, T. S. Lee, "Entrance Skin Dos
e and Image Quality Evaluation According to Use Gr
id Radiography for the Extremity in FPD System," Jo
urnal of radiological science and technology, Vol. 33,
No. 4, pp. 341-348, 2010.

S. H. Choi, "A Study on Dose and Image Quality in
DR System Evaluation According to Use of the Grid,
" Department of Radiological Science, The Graduate

School of Health Promotion Hanseo University, 2012.

319



Reducing Radiation Exposure During X-ray Imaging of Both Hip AP

JYzd AW A4 A B4 A 72

AT o m G
Lgole st g gl ot
S CE LR AL

2 o

o ATe dUHE A AR Al AR Al B S, Cu Filter®] 98 o]-&3ko] $kat 7}
sharzb Algetivh. Y d AW HAPHS o ® AR ARG A|A Aol el ZH B S 60~
90 kVE W3}A|7]AL Cu FilterE 0.1~0.3 mmE F7HA1A QAP faxsks SAst gate] 21d4 7}
A& H7tsldh AALE AFE-skal B 60 kV, none filteroll Al PAMI &2 4.77 mGy= 7+
£ Yo AxE AFESHA] 241 90 kV, 0.3 mm Cu filter 227104 2] JAMA L 0.14 mGy
o1 of 34uj9] zo]Z L}EFWILE ICRP Pub. 602 71FC.2 70 kVell A 18, o] faMse AxS AL
£ P& 4F 0255 mSy, AAE xﬂﬂ RS 9ol 0.049 mSvE oF szuHA 2ol & HERWTE ICRP Pu
b. 103S 7|22 70 kVoll A 13 dAiho] faAEFe AXE ALE3S A-F 0.090 mSv AAE A Ak
S 7901 0.020 mSvE oF 4502] ztolE vrERRITE AALE AN S ﬁ%ﬁ =FAGE 671~782, 4
A5 AABAE Aol 513~606 Aol 2 HA mExoIon JAHIIAY BE Aay 7pA7) A
FFoz vetwth web Juvbd Aw AA Al ARE Al A sk 3 SHS F0]al Cu Filters: F7HAA

FYatd B4 FES 2 5 YL Aok,

d
o:
1o

e
_\|I_‘
O.|>i JW'
5
39

VA, FEAF

ol

e

FAwel: Jynd AW A4, 4%

)

320



