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Abstract

The cases of radiographic inspection for medical diagnosis in Korea have been continuously increasing year
after year, which pays particularly more attention to CT which occupies over the half of medical radiation
exposure. To find an effective alternative for reducing radiation exposure, the researchers conducted
comparative experiments using some shields made of bismuth, aluminum 6mm, and silicone 22mm. These
shielding materials have been used to reduce the entrance surface dose (ESD) on lenses, maintaining the CT
number, noise, and uniformity in brain CT scanning which forms the largest part in CT scanning these days.
These experiments showed that the doses in the spiral scan parallel to IOML and the conventional scan in
Bismuth were 26.41% and 17.52%, respectively; in Aluminum 18.24% and 9.39%; in Silicone 19.47% and
14.39% lower than compared with those in the cases without any shields. In the items of the CT number,
noise, and uniformity, the bismuth shield satisfied exceedingly the standards of the phantom image test while
aluminum and silicone were within. To keep the graphic quality and get good shielding effect, we recommend
the silicone shield which can be manufactured and purchased with ease.

Keyword : Entrance surface dose, CT number, Noise, Uniformity

o 9of

SEvhel Rl Az ekg AR HAF A d F7keta 9lom, 53] 9=
CTHAY digh 23t o7 @ F5th £ AFfoM s dA CTHA 5 7H B l“%%%
Number, Noise, Uniformitys FA3FHA F4A F2o JARHAZFHESD)E 0|7
Bismuth 2F#| 419} Aluminum 6mm, Silicone 22mmE Hlx A3t A3 23} IOMLel 3 ?{H?ﬂ Ur’\hﬂ scan¥} 3l
21A scanol A A AN E AESEHA] @S wlo] MR Y 742 Bismuth 26.41%, 17.52%, Aluminum 18.24%, 9.39%,
Silicone 19.47%, 14.39% #2% At} £2] CT Number, Noise, Uniformity 314 Bismuth ¥ A]2] 7 A
A 7S 29892, Aluminum, Silicone®] 7w 7]l 2FHACE spA ] WStE FolHA] ahH 9
23E BHuA & o 7FaAdo] 1 7487l 1 Silicones o] &3k AHHA|7F ERo] ezt Azteitt

j'g] Rt o]/g—_O_ 2

Corresponding Author: Eun Bo Gang E-mai | :kebwind@dit.ac.kr Tel: +82-(0)51-860-3534
Addr . Department of Radiological Science, Dong-eui Institute of Technology, 54, Yangji-ro, Busanjin—gu, Busan, Korea
Received : December 01, 2014 Revised @ January 15, 2015 Accepted : January 25, 2015

31



32

"A Comparative Study on the Lens Dose According to the Change of Shielding Material Used in Brain Computed Tomography”

Fy el YAER AP

3
o
i
o
I
h
me,
H

I. INTRODUCTION

A AR G Akl Bl olm Al

34 gl By SR AF Ssa Q. 4
=]

Fo oA el white] ofshy 2007 dFH 2011
9] 5 d7ke] WAL AL A7) 109] SR 35% S

et @ e A7) U AAY WEE
[

RN = [¢)
CT7} 28t AFE 6007 Ao 2 28%= Lhelytth
Z 2 1 4mSvoll A 0.79mSvE

A% 2Rl gk )2
AA 0] oA o5 WA 31Fepe] sevel ol Eth

W ARG 9] 20034 20073 9] A
S AN A7 TP we
2003\ 291,5257101 41 20073 633,21871 2.2 221]2] &
7HeS Bt gl /8% 2011 1,787
ol A 2013 1,891tH2Y F7star 9le] T2 13 9
T ¥Fo] HFL HAl sold oz oHch
AT} = AR A7) THWHO), = A4 %
51717 (FAO), OECD/NEA, =A%=%7]71L0),
PAHO(Pan American Health Organization), =742+
71THIAEA)7F FEo R At ax Zate A gxpr)
W= Ao Guidance level S vFASEA 2H, 19961 o
Aa1gk Basic Safety Standards(BSS) NO. 1157} gitH,
2003 d AP FATFHDORD) A el b= Fl7| @
oAl Brbet S BEURE CT A= 7drbo A 9] $
A% AHE ICRP Supporting Guidance 201 1.
shom, 2008 Q5 YNS HAHoE s Hd
AREofell A o] o2 Aol disiA] Eate] wolE
At HAsts 98 IAAFALFS HLIEE
ICRP Publication 103914 A3sla Quld a4 upaLA
ol 9= 747kl w7t Alare] Aol g §
A Aags FYstes Haskalon, Sl
% 20099 Shrojs g AT Aol cTEY Al &
AAeF A7HE $18 hapa
ol=2}el S e sl H,

A A3 A7l et Q14e) Watz qlste]

ol
=2
Lo,
ob
)
—r
-
Lo,
o2

~

o Rl oo

it

A, 5 craAel A HAE bismuth A AIE
23 A0S sk walel F/8a e ey
bismuth ZFH A7} ol A Arbe]#] o} BL5F 424
of eEst=dthy, ke AlSE 7Moo w Qe T4
BAANE TUE ke Asel Aol AgH L
Atk AY7E F5 T A 9] Noise®t CT number®]
Wik @ BAdel 4ndl AALA oo} Aol
Tk o go] 9tk

2 ATl A= Bismuth 2HHA 9} H]52gk Al Rk
st AHFAE 7FAEA Noise®} CT number2]
W7t 2ha A 9)el e ek B4 Aluminum ¥}
Silicone= ©]-&3}o], 2}¥] =2} CT number, Noise,
Uniformitys 578 H|asto] AHAZAS] F8AS

Moo=
ZAVekaAl &4

o Ju
.

II. MATERIALS AND METHOD
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Table 1. Shielding materials

;;::?;Tg mAl  Thickness(m)  dose(LGy)
non filter 2.2 6%.6
Bismuth 5.0 12
Aluminum 4.4 5 169.4
5 5 141.4
o 10 266.2
Silicone 4.4 2 143.9
46 2 127.8
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b. Aluminum  ¢. Silicone

a. Bismuth
Fig. 1. Shielding materials.
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Fig. 2. Dosimetry methods.
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II. RESULTS
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Table 2. Dose Spiral scan(Parallel to the IOML)

; Right lens dose(mGy) Mean+SD
Snielded Tywe. ——5 34§ (nGy)

unshield 346 39 41.1 379 3.8 B.1+24

Bismuth 268 269 28 27 R.1 2B2+23
Alumi num(6mm) 30.5 31.2 3.1 29 282 208+ 1.2
Si licone(22mm) 31 28.3 32.3 2.3 30.7 30.3+ 1.6

Left lens dose(mGy)
1 2 3 4 5

unshield 33.3 40.9 39.2 4.1 B 3I.1£3.3

Bismuth 286 27.7 2715 249 212 2712+ 1.4
Alumi num(6mm) 2.5 3.4 30.6 31.7 31.2 31.7£22
Silicone(22m)  29.1 31.9 32.9 30.6 26.7 30.2+ 2.4
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U} [Fig. 3]
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Fig. 2. CT Number and Noise.
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Table 3. Dose Conventional scan(Parallel to the IOML)

; Right lens dose(mGy) Mean+SD
Shielded Type ] P 3 4 5 (1)

unshield 44 43 44 459 40.7 436+ 1.9

Bismuth 30.3 34.2 389 3.4 3B 3H#4.8+34
Aluminum(6mm) 34.7 33.9 3B.7 37.7 4.2 3.4+ 46
Silicone(22mm) 34.8 34.8 31.5 38.1 37.7 3H.4+27

Left lens dose(mGy)
1 2 3 4 5

unshield 36.1 38.6 37.7 42.3 39.6 38.8+2.3

Bismuth 40.8 30.2 30.1 28.8 3.1 3.2+ 5.1
Aluminum(6mm) 423 2.4 3H.4 33.8 42.1 3r.2+£4.7

Si licone(22mm) 35 31.2 41.3 33.7 34.7 3H.2+ 3.7
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Fig. 4. CT Number and Noise.

2.2 SOMLell B33}A] scan

SOMLOY| HasA A4 scan© 2 Brain axial 24
= 3 5 SEEY 9% FAAY 53] AFs A
A AA i M-S WA unshieldol A
7.6mGy, Bismuth A} A|IA] 82mGy, Aluminum 6mm
o] A 8.8mGy, Silicone 22mmol 4] 9.1mGy= &4 5t}
[Table 4.

Table 4. Dose Conventional scan(Parallel to the SOML)

Right lens dose(mGy) Mean +SD

Shielded Type i 5 3 4 5 (ny)
unshield 82 82 79 9 6.8 8+ 0.8
Bismuth 9 8.7 8 8.7 85 86+04

Aluminum(6mm) 8.2 93 88 86 84 8704

Silicone(22mm) 9.8 8.9 9.4 9.7 83 9.2+ 0.6

Left lens dose(mGy)
1 2 3 4 5
unshield 55 75 87 7.1 7.4 72+ 11
Bismuth 8.4 8 71 75 78 7.7+05
Aluminum(6mm) 94 74 9.7 9 9.2 9+ 0.9
Silicone(22m) 9.7 7.8 98 85 9 9+ 0.8
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Table 5. Phantom image inspection

Shielded

T Uniformity

CT number of water(HU)  Noise

12 hours Direction 2.6 5.9

unshield 3 hours Direction 2.2 59 gz
6 hours Direction  -1.0 6.3 '

9 hours Direction 2.2 6.1 3.2
12 hours Direction 14.8 9.6 4.0
Bisnuth 3 hours Dfrection 46 6.4 14.2
6 hours Direction 06 6.9 4.0
9 hours Direction 46 6.5
12 hours Direction 4.1 7.0 30
Aluminum 3 hours Direction 22 6.4 5'3
(6mm) 6 hours Direction -1.2 6.9 3'4
9 hours Direction 46 6.5 )
12 hours Direction 0.7 7.0 o8
Silicone 3 hours Direction 1.3 6.6 1.6
(22mm) 6 hours Direction -0.9 7.0 2‘2

9 hours Direction 1.9 6.6

a. Unshield b. Bismuth

d. Silicone

¢. Aluminum

Fig. 5. CT Number and Noise.
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IV. DISCUSSION
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