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Fig. 2 Position of organ in RANDO phantom
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Fig, 6 Comparison of organ dose for changing collimator size using glass dosimeter and simulation in AP projection
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Table 1 Comparison of average organ dose and decreasing rate for changing collimator size in AP projection (unit : #Gy)

. Dose (6y) Rate (%)
Position Organ Methode : -
Average Maximum value Average Maximum value
dosimeter 33.89 203 4.12 227
liver
simulation 12.39 74 13.59 58.8
dosimeter 32.61 196 7.02 35.7
stomach
simulation 17.85 107 9.04 443
dosimeter 26.22 157 5.14 27.7
AP pancreas
simulation 3.88 23 6.40 34.6
dosimeter 13.39 80 7.87 40.4
kidney
simulation 3.84 23 5.48 29.6
dosimeter 57.00 342 3.83 23.0
gonad
simulation 6.22 37 1.32 8.4

Table 2 Comparison of average organ dose and decreasing rate for changing collimator size in lateral projection (unit : #Gy)

. Dose (uGy) Rate (%)
Position Organ Mothode : -
Average Maximum value Average Maximum value
dosimeter 51.39 308 3.03 17.5
liver
simulation 4.75 28 3.83 21.3
dosimeter 6.83 41 5.54 29.6
stomach
simulation 0.91 5 3.00 29.8
dosimeter 17.44 105 1.41 11.2
lateral pancreas
simulation 0.04 0 -1.22 1.1
dosimeter 45,78 275 2.02 14.8
kidney
simulation 2.99 18 2.49 14.4
dosimeter 52,22 313 24,34 83.0
gonad
simulation 7.46 45 10.97 03.9
- ——internal —+—internal —+internal
Liver e Stomach e Gonad aexternal
1000 600 1800
. ‘\\ 500 :~\\;\\\ 1500 \
\ 200 1200 -~
g« g \ ~ ¥ T
= 3 300 S 900
§ o .‘.\R\ H \ 8 600
200
200 \\-\.ﬂ o ‘\_\\.\.\. 200
o 0 o
14x17 13x17 12x17 11x17 10x17 9x17 8x17 14x17 13x17 12x17 11x17 10x17 9x17 8x17 14x17 13x17 12x17 11x17 10x17 9x17 8x17

Fig. 8 Organ dose for internal and external

of collimator according changing collimator size in AP projection

Table 3 Average organ dose and for internal and external of collimator in AP projection (unit : uGy)

. Dose (uGy) Size (inch)
Position Organ — , — ,
Average Minimum value Maximum value Minimum value Maximum value
liver 549.6 368 694 12x17 ox17
AP stomach 264.6 56 369 14x17 10x17
gonad 1,135.1 1,018 1,396 14X17 12x17

8 Journal of Radiological Science and Technology Vol. 39, No. 1, 2016




el

Kol Wi 2 el Bt

SNR
20

15 | &

o N

dB

A A A A
My N N My + 4
CHIFC UG O

© s \
10

PSNR
35
30

25 \
20 \

/

Fg. 9 SNR and PSNR for changing collimator size in AP projection

SNR
30

25

20 ’.\\
s ™~

10

dB

PSNR

35

2s T~

T —————
2 20 I
15
10
5
0
q;;\ 5?55'\ \-‘S \'-‘"4\ -s'?’& s"*?:\ s"& @";\ 4&

Fig. 10 SNR and PSNR for changing collimator size in lateral projection

V.1l E
A AR AL o83 AFAAN: Ant Ul
2 A 9 BpHol adt F9lof 4]
o A B2 mRska glo] ThE 1] chat WA 5]
Zo neish g2 4 Gich, el 8FAAL A Ak 2
7] AolA] AApIe] Bala obd 875 gfRro
A7)0l that FER PA T Ee] 2 Jahe mlx L

- o2

-
=

2
>
=
H
t
e
ic)
in
=
Ho
N
EX
I
=
T

A} 5

XAH 7 E A9 mF k0] STk Aok
£ Hds] AolS o mEAeFo] 7kl mAA|LE Azt
7hesE Abekio] F7hEa® XA &Y Al ZAF A7)
£ Zagh iEvte R gt Fojo] HATAHS dof
SN LS wReh TARA] R0 XA AR Tl
oF 6~7Hl A= stk 2ol g ap QIep 2 o]
Al -3 Y Al 85 T 7)o A7 A A
oF =717} Ztobylof| whet 7t fe|dAE o83 B
71445k 743 PCXMC ZR2 7S 0|83t AlEd o] HF
A Al oS Holal qlrt, 1efut A4l oA
ZAfoRe] 7h@EZ Zo7h 17 #obd wfulct 2] A o A
3.83%, AlEdolAolA 1.832%2] Aag&R Agatols 2

gk etz 201649 #1394 Al1E 9



YhA71&318} Vol. 39, No. 1, 2016

A st QIgie). o= 8% FAE AXT A=
of 7]l et Gl A9 §li= AR Almer, ®3 =
G HollA aFof = A7 2E A8 dol X
Alo] ARz R 77k B71A w2 AT kel o
Bt om, ZAfope] 7k Zo|7h 17 Ao wujtt 5% ©f
o] fags 2 ofur) gl AR YERdTh ey A
ARoll A ALk 7hRE Aol7t 17 Hobd miwlet fel A
FAE o8- S7gollA 24.34%, PCXMC ZR2IIZ o]
gk Aol oA 10.97%2] FHaEo] 22t vt
oli= AalAdo] A ekl HAR|Bte] AL} A717) 2ok
Aol whep 2ALoR HRo.R Blojum R fhago] AA e
ACR AbmEnt, ZARE W, eftof digt 7] 1t
Al 1777 B 127177 Ato] ffellA] 127x177 |l 137<17”
AteloflAl & Fom ghastglon, 53] A4 W, <]
- AlFAre7E 24 1,018 uby, o 1,396 nby= Afof
W, 2 Adatels & et gls o8 YERdth
ogueq sk % 7ol A PSNRo| 30 dB o4 73 Ak
O Re e AH Aols R 4 glrkal Ba
°‘EP°). 2 A7olA Image J& FFE7HE o A H-F
W3 FgellM 917" olsl, %‘%W FYolA 10717" ©]

[‘

%

5 & 3
she] =71014 30 dB olAFO = Lreh} A
e 5 gl Ao AR, BAHR A A ZAJF
£ ol FaEARS 44%7HA] FAagithal Ban g vp gle
o} ZAfof 9 ZAZR) 177417 ZAJ0F 271, 90 kv,
10 mas AHE A 298 FA4%S QUETRAZe]
Ha1=ke] 4,08 mGy H} 0,42 mGy =01} 1 o]s} XA
9 A2 WAe) O S B R AD 4,08
mGy HgHO R ZREcka By B v ek, B At
A AARS 2 g2uks 11gste] ¥ Ar)AdeF 2l o
Ayo) 18 B} Slo, 2 TR ARSI thet
o] Aol Bashhu AREL Eat GeliPAR 4]
NeF 27 A 4719 So] feldAe] B8 U 1]
wfE2o] 91210} ufel Az et BA AL, POXMC
IR o] g3 AlEeol et A7 FAHA
i o] nolen, 2] FlwE Zolrt 1" ol

A wjukeh A7) Faee ARt @ 4 ook

1o
o)
X,
Wi
B
)
Ll

.

Vi. 8 E

Z/\}o]c =717} 2ol whet =8 A7)0
ZojEglon EHZIER AlEd oMo

& HOBAR o8 3 A5 20

10 Journal of Radiological Science and Technology Vol.

stich. aze] F4%el 9IAg Avlel gt 7]4e
ZéAPOF 7] of w2 et glolen, 247137
& 71U, Xl Zbsie S T A7 a1
=7 e QAT 2ARR U, efite] dist &
of Holi= aIs] ekoLt A4S 2 Aol
A0 Upeleh E3h Aol shd e zx}or =]
ool we SNR, PSNRO| %] Lhefgton, -4
&k Zhodol| A 9”X17" 0|3}, ZHIEF ZdolA 10”x17” o8}
o A7) Y] o Apol= i o fle AeRE U
EbstT.

mebd R Th2 HAL Rejurt 2|5 o]
FataL ol7) el ZAjof 7] AR olwulE e E
JaiA HAALS] o] Fashctu AR Ew, B a3
o) BlEAE Folw o] Pg 7] g fxg
AR Al2R9) ZAOF AL )Egte] Wad Ao
Az,

d

£ o o*‘
rfr ol

N

l_.r_u

N

NN
- - —
N

i

REFERENCE

1, KFDA : Standard Radiographic Techniques in General
Radiography Projection, 1—4, 2014,

2. KFDA : Guideline for Measurement of Patient Dose,
1-25, 2007

3. Lee Jong Woong : Implementation of a systematic
radiation management program for reducing the pa—
tient dose on digital radiography examinations,
Kwangwoon University, 1, 2013,

4. KFDA : Guideline for Reference Level of Patient Dose
in General Radiography Projection, 2—42, 2012

5. Zetterberg LG, Espeland A : Lumbar spine radiog—
raphy—poor collimation practices after implementation
of digital technology, The British journal of radiol—
ogy, 84(1002), 566—569, 2011,

6. JeeHye Kim, DongWook Sung, JeongWook Kim et,
1, : Nationwise Survey of the X—ray Beam Collimator
Utilization in General Diagnostic Radiograph,
Korean journal of medical physics, 24(2), 119-126, 2013,

7. Sung Hyun Choi, Sun Kwang Hwang, Rae Gon Lee
et. al., . A Study on Evaluating the Image Quality
in DR a System with and without a Grid, Journal
of the Korean Physical Society, 60(11), 1977-1982,
2012,

39, No. 1, 2016



SEIRAIZ ol8e aF Al WY 2 Aol Wit

8. Chang Gyu Kim : Spatial dose distribution and ex— 11, Boram Lee, Sunyoung Lee, Injeong Yang et, al, :
posure dose during lumbar lateral test, Journal of Evaluation of the Stepwise Collimation Method for
the Korea Convergence Society, 5(1), 17—22, 2014 the Reduction of the Patient Dose in Full Spine

. Seong Kwan Choi : Change of the Scattered Dose by Radiography, Journal of the Korean Physical
Field Size in X—ray Radiography, The Journal of the Society, 64(9), 1380—-1384, 2014
Korea Contents Association, 13(3), 198—203, 2013 12, Jong Chang Park : An evaluation on Entrans Surface

10, Kim Kwang Hyun : A Study on Optimization of IPTV Dose and Effective Dose by the field size change

Video Service Quality in Next Generation IP of lumbar Anteroposterior test, Gachon University,
Network, Pukyong National University, 100—124, 55—58, 2015,

2009,

*Abstract

Evaluation on Organ Dose and Image Quality of Lumbar Spine Radiography
Using Glass Dosimeter

Jae-Kyeom Kim'?-Jeong-Koo Kim"

Y Dept. of Radiological Science, Hanseo University
? Dept. of Radiology, The Catholic University of Korea Incheon St. Mary's Hospital

The purpose of this study was to provide resources for medical exposure reduction through evaluation
of organ dose and image resolution for lumbar spine around according to the size of the collimator in
DR system.

The size of the collimator were varied from 8"x17” to 14"x17” by 1”7 in AP and lateral projection for
the lumbar spine radiography with RANDO phantom. The organ dose measured for liver, stomach, pan-
creas, kidney and gonad by the glass dosimeter. The image resolution was analyzed using the Image J
program, The organ dose of around lumbar spine were reduced as the size of the collimator is decreased
in AP projection. There were no significant changes decreasing rate whenever the size of the collimator
were reduced 17 in the gonad, The organ dose showed higher on liver and kidney near the surface in
lateral projection, There were decreasing rate of less than 5% in liver and kidney, but decreasing rate was
24.34% in the gonad whenever the size of the collimator were reduced 17, Organ dose difference for in-
ternal and external of collimator measured 549.8 4Gy in the liver and 264.6 #Gy in the stomach, There
were no significant changes organ dose difference that measured 1,135.1 #Gy in the gonad. Image Quality
made no difference because SNR and PSNR were over than 30 dB when the collimator size is less than
9"x17” on AP projection and 10"x17” on lateral projection,

Therefore, we are considered that the recommendations criterion for control of collimator were sug-
gested in order to reduce unnecessary X-ray exposure and to obtain good image quality because lumbar
spine radiography contains a lot of peripheral organs rather than other area radiography

Key Words : Organ dose, Image Quality, Lumbar spine radiography, Glass Dosimeter
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