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ABSTRACT

The CT can accurately present the anatomical structure of an organ in the human body, and the resolution of
the image is excellent. On Brain CT examination, the radiation sensitivity of the orbit is high and it is subject
to many exposure effects. To reduce exposure dose of lens, this study compares change of exposure dose and
shielding rate about non-shielding and shielding in a way of using two shielding materials, bismuth and tungsten.
In this study, we used bismuth and tungsten filament as shielding materials made by 3D printing to measure the
exposure dose according to the materials thickness and each of slices. To compare each shielding rate, 1 mm to
5 mm of two materials was measured with the head phantom fixed and the Magicmax universal dosimeter placed
on the eye when the shielding material is not placed, and the shielding material is placed on it. In the 1 mm
thick filament, the bismuth filament showed 26.8% and the tungsten filament showed 43.1% shielding rate.
Therefore, tungsten presents much greater shielding effect than bismuth.
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I. INTRODUCTION
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II. MATERIAL AND METHODS
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Fig. 1. Siemens SOMATOM Perspective MDCT 128
Slice.

Fig. 2. Head Phantom.

Fig. 3. IBA MagicMax Dosimeter.
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(@) (b)
Fig. 4. (A) Shielding material of Bismuth Filament
(B) Shielding material of Tungsten Filament.
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Fig. 6. (A) Non-shielding on Orbit
(B) Shielding of Bismuth Filament on Orbit
(C) Shielding of Tungsten Filament on Orbit
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Fig. 7. Brain CT Topogram.

III. RESULT
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Table 1. Average of Non-shielding on Orbit

AT}, Table 2= H] 252~ (Bismuth) Z 2} E, Table
32 Y2 ®l(Tungsten) ZetHEZ 2|51 S Al 7}
Sefo]2~9] 9 Ao wE A= ghs vERH Aol
1 mm F79 H|~HF-2(Bismuth) ZePAEo A= 1
slice®ll 4] 3.253E-02 mGy/s, 7 slice®ll 4] 4.720E-03
mGy/s®] A% gho] SAHAHAJT 1 mm T2 H=
dl(Tungsten) B} Eo| A= 1 slicedll 4] 2.527E-02
mGy/s, 7 slice®l 4= 3.330E-03 mGy/s & A3 gho]
A AT

[Unit : mGy/s]

Avg SD

1 slice 4.445E-02 1.042E-04

2 slice 2.957E-02 6.342E-05

3 slice 2.230E-02 4.714E-05

4 slice 1.724E-02 5.715E-05

5 slice 1.355E-02 1.414E-05

6 slice 1.037E-02 2.625E-05

7 slice 7.200E-03 2.449E-05
Table 2. Average of Bismuth Filament on Orbit

[Unit : mGy/s]

m 1 mm SD 2 mm SD 3 mm SD 4 mm SD 5 mm SD

1 slice 3.253E-02 1.021E-05 2.956E-02 2.121E-05 2.820E-02 2.123E-05 2.611E-02 3.022E-05 2.480E-02 2.225E-05
2 slice 2.050E-02 3.321E-05 1.910E-02 3.111E-05 1.728E-02 3.078E-05 1.569E-02 2.051E-05 1.454E-02 2.324E-05
3 slice 1.515E-02 4.111E-05 1.413E-02 2.561E-05 1.302E-02 2.468E-05 1.172E-02 1.571E-05 1.062E-02 2.624E-05
4 slice 1.170E-02 2.821E-05 1.090E-02 1.821E-05 9.910E-03 3.368E-05 9.010E-03 1.531E-05 8.210E-03 3.528E-05
5 slice 9.130E-03 2.261E-05 8.420E-03 2.911E-05 7.730E-03 2.137E-05 7.000E-03 2.721E-05 6.430E-03 4.625E-05
6 slice 6.900E-03 2.421E-05 6.430E-03 3.122E-05 5.910E-03 2.296E-05 5.320E-03 2.825E-05 4.950E-03 3.529E-05
7 slice 4.720E-03 3.121E-05 4.240E-03 5.022E-05 3.960E-03 3.125E-05 3.370E-03 2.942E-05 3.010E-03 3.426E-05

Table 3. Average of Tungsten Filament on Orbit

[Unit : mGy/s]

m/SD
Q‘“\ I mm SD 2 mm SD

3 mm SD 4 mm SD 5 mm SD

1 slice 2.527E-02 2.042E-05 2.523E-02 5.022E-05 2.518E-02 2.624E-05 2.486E-02 3.462E-05 2.476E-02 5.022E-05
2 slice 1.666E-02 4.625E-05 1.510E-02 3.111E-05 1.467E-02 2.911E-05 1.448E-02 3.367E-05 1.442E-02 2.567E-05
3 slice 1.204E-02 2.225E-05 1.099E-02 2.468E-05 1.060E-02 2.327E-05 1.040E-02 2.856E-05 1.041E-02 3.426E-05
4 slice 9.210E-03 3.368E-05 8.430E-03 2.725E-05 &.170E-03 2.821E-05 8.010E-03 2.952E-05 7.790E-03 3.468E-05
5 slice 7.230E-03 3.078E-05 6.470E-03 2.261E-05 6.450E-03 3.522E-05 6.120E-03 3.010E-05 6.090E-03 2.560E-05
6 slice 5.430E-03 2.942E-05 4.830E-03 4.022E-05 4.810E-03 2.067E-05 4.650E-03 2.562E-05 4.520E-03 3.782E-05
7 slice 3.330E-03 1.571E-05 2.980E-03 2.897E-05 2.950E-03 2.476E-05 2.920E-03 3.167E-05 2.650E-03 1.893E-05
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Fig. 8. Shielding Rate Graph of Bismuth Filament.
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Fig. 9. Shielding Rate Graph of Tungsten Filament.
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Fig. 10. (A) Before Putting on the Shielding Material
(B) After Bismuth Filament on the Shielding Material
(C) After Tungsten Filament on the Shielding Material

IV. DISCUSSION
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V. CONCLUSION
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