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1. CTDI(computed tomography dose index)
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CT A2 64 MDCT scanner(Brilliance 64, Philips,
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£ 7] S5t Al meke] QIxks7F =4 Rando W
H(Model RS—109, Radiation Management Services,
Fluke Biomedical, USA)2 ARESHATH CT 4L 64
MDCT scanner(Brilliance 64, Philips, Cleveland,
USA)E ARESIFAL, A7HQ] =272 120 kVp, 200 mAs,
rotation of time 0,75 sec, beam collimation 40 X
0.625 mm, slice thickness 5 mm= A|3Y35}%ch E]
FE = floll A2 1Y fEAdRAE SRlwal CT 29
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Figure 1, Photograph of anthropomorphic phantom with
bismuth eye shield and glass dosimeters deployed

Figure 2, The bismuth eye shield is simple to place and
covers only the eye

Folsl] ST A9g HIARE(,060 mm Pb equi-
valent, F&L Medical Products, PA, USA)ES il A7H
St tHFig. 2). A#e 88 AXHGD-352M ; Chiyoda
Technol, Tokyo, Japan)E& ©¢]&3}3l, AFHZEY|
(FGD—-1000 ; AGC, Techno Glass, Shizuoka, Japan)
£ olgsto] A d=sioith o #g® CT =30
Al CTDI®} DLPE 7|Z23}9tt

3. BE g )

-—_

OTe] &o] Qe ROL F5E olfele] HHow
Briskqict. Mg #AAl §919] ROI(regions  of
interest)Q] FFR|e} FRUAE =Aslo] HAREE
ARESHE wioh AMESHA] eidte WS Blalskty 94
9] H7F= Image 4 ZT& I (version 1,41, W,
Rashban, National Institutes of Health, USA)ollA o
Bo) 44 29lel RoIe] B FRoR WAle] 48
UE} = Histogram ©. &2 H|Wa}IT}

ri

M
~

A

4. SAH

EAEAL ZZ;M(SPSS version 11,0 ; SPSS
Incorporated, Chicago, IL, USA)Z ARES|A HIAFE
Aol ot Al W @Abe wmell $ish paired
t—testE ol-&3to] A EATIACH, p-value <0.05%

298 BAHCR fe

- 308 —



CT ZAIM [FiZAIE o18et

SA10] HARE A F

. & 44
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2 2HsHA] 8kE wWe] CTDI= F%ollA 23.3 mGy©]
QUL 6A] WEFOA 7 W2 26,9 mGy, 3A19F 94] ¥
oA ot 57t 8k3laL, 124] Wkl 29.8 mGy= 7}
& = SAEUAHTable 1), Ut 27004 S4E
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ionization chamber Al&Fy}e] XZfo]7} Q1¢ItHTable 2).
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Table 1, CTDI(mGy) measured for without bismuth eye
shield in anthropomorphic phantom

Table 4, Comparison of measured and calculated mean
and noise of unshielded and shielded bismuth in
anthropomorphic phantom study

Mean=+SD

Shield | Unshielded bismuth Shielded bismuth

Eye 142.8+6.2 174,418 0.35

Center |12 o'clock | 3 o'clock | 6 o'clock | 9 o'clock
Head

23.3 29.8 27.2 26,9 28.4

Table 2, Scan acquisiton parameter, CT dose index
(CTDl) and dose length product(DLP) for eye phantom

study

CTDI (MGy)
26.8 400.3

DLP (mGy-cm)

Head

Table 3, Comparison of radiation dose of unshielded and
shielded bismuth in anthropomorphic phantom study

Unshielded bismuth Shielded bismuth
Glass
Dosimeter Dose | Coefficient of | Dose | Coefficient of
(mGy) Variance (mGy) Variance
1 21,01 0.39 10.59 0.35
2 17.10 0.40 10.48 0.37
3 23.81 0.18 10.46 0.23
4 24,24 0.33 10.33 0.27
Mean 21,54 10.46

* Statistical significance test was done by paired t—test

SAEAS o gsto] HIARES AMgSlY| Ao HH
AR 21,54 mGy©llal, AME- $-9] AR 10.46 mGy =
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A

B

Figure 3, CT images of anthropomorphic phantom, A, Axial image of unshielded bismuth in the eye, B, This adult
patient has an eye shield in place, While artifact is seen into the globe, no artifact is transmitted into the brain
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Fgure 4, Imaged program calculates and displays a grey level histogram of the active image respectively an image
part defined by the ROI. A, Histogram image of unshielded bismuth in the eye, B, Histogram image of phantom

has an eye shield in bismuth
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Effectiveness of Bismuth Shield to Reduce Eye Lens Radiation Dose Using
the Photoluminescence Dosimetry in Computed Tomography

Mi-Young Jung"® - Dae-Cheol Kweon" - Soo-Il Kwon®

Y Department of Radiologic Science, Shin Heung College University
2 Department of Medical Physics, Kyonggi University

The purpose of our study was to determine the eyeradiation dose when performing routine multi-de-
tector computed tomography (MDCT). We also evaluated dose reduction and the effect on image quality
of using a bismuth eye shield when performing head MDCT. Examinations were performed with a
64AMDCT  scanner, To compare the shielded/unshielded lens dose, the examination was performed with
and without bismuth shielding in anthropomorphic phantom, To determine the average lens radiation
dose, we imaged an anthropomorphic phantom into which calibrated photoluminescence glass dosimeter
(PLD) were placed to measure the dose to lens, The phantom was imaged using the same protocol.
Radiation doses to the lens with and without the lensshielding were measured and compared using the
Student t test. In the qualitative evaluation of the MDCT scans, all were considered to be of diagnostic
quality, We did not see any differences in quality between the shielded and unshielded brain, The mean
radiation doses to the eyewith the shield and to those without the shield were 21,54 versus 10,46 mGy,
respectively, The lens shield enabled a 51.3% decrease in radiation dose to the lens. Bismuth in-plane
shielding for routine eye and head MDCT decreased radiation dose to the lenswithout qualitative changes
in image quality. The other radiosensitive superficial organs specifically must be protected with shielding.

Key Words : Bismuth, CT, Dose, Protection _ 310 =
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