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ABSTRACT

With regard to current Neck CT, Bismuth shielding boards are often being used to reduce exposure to
superficial organs such as the thyroid. However, beam hardening often occurs near superficial organs with
Bismuth shielding boards and variations in CT Number, Noise, and Uniformity values occur severely. This study
looked into the usefulness of shielding boards made from aluminum and silicone that can be easily obtained and
have good machinability by comparing them to the existing Bismuth shielding board.

An Aluminum 7.3mm and a Silicone 21.5mm were made with shielding ratios similar to that of the
Bismuth(0.06 mmPb). TLD (TLD-100) was placed on the thyroid area of the Phantom (RS-108T) and 5 doses
were measured for each. To compare image quality, CT Number and Noise variations in axial images of the
thyroid area in Neck CT images were compared. Also, variations in CT Number, Noise, and Uniformity were
measured in the AAPM phantom images and compared. In the results, when thyroid doses for each shielding
board were compared, the Bismuth shielding board showed a 14% reduction, the Silicone 21.5mm showed a 15%
reduction, and the Aluminum 7.3mm showed a 13% reduction compared to the Non-Shield. Statistically, there
were no significant differences in comparison with the Bismuth shielding board. In CT Number variations of
thyroid area images, variations were largest for the Bismuth shielding board. With Uniformity evaluations of the
AAPM phantom, the Bismuth shielding board was found unsuitable and the Aluminum 7.3mm and Silicone
21.5mm satisfied the acceptance criteria.

Research results show that the Aluminum 7.3mm and Silicone 21.5mm have a similar shielding ratio to the
high-priced Bismuth shielding board that is currently being used clinically and in comparison tests of CT Number
attenuation coefficient variations, Noise, and Uniformity which are phantom image evaluation items, they proved
to be better than Bismuth shielding boards. If various shielding boards are made using aluminum and silicone,
sized appropriately for superficial organs, it would be useful in decreasing patient doses.
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I, MATERIAL AND METHODS
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Table 1. Measure the thickness of aluminum and

silicone shield

SR hcestom) e
Non shield 873.00
Bismuth 165.62
6 206.20
Aluminum 7.3 166.12
21 178.25
21.5 165.92

Silicone

22 157.02

(a)Aluminum 7.3mm

(b)Silicone 21.5mm

Fig. 1. Manufactured shield.
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Table 2. Reference scanning protocol parameters

AR5

kVp 120 KV
mAs 250 mAs
Slice Thickness 3.0 mm
Algorithm Standard
Image Matrix 512 x 512
Pitch 1.014
Scan Length 180.0 mm
Rotation Time 0.75sec
CTDlvol 3.075mGy

Planned mAs

61 mAs / Slice

(d) Silicone 21.5mm

Fig. 2. Thyroid dose measurement.

(¢) Aluminum 7.3mm
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I, RESULT
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Table 3. Results of thyroid dose measurement
(Unit: mGy)
Number of Measured Dose
measurement dose Mean reduction
rate(%)
1 4.59
2 5.24
Non shield 3 4.83 5.19 0.00
4 5.48
5 5.79
1 3.70
2 4.89
Bismuth
shield 3 4.67 4.45 14.26
4 4.31
5 4.68
1 4.52
2 4.59
Aluminum 3 4.43 4.52 12.91
Smm
4 4.33
5 4.71
1 5.14
2 4.26
Silicone
51.5mm 3 4.38 4.42 14.84
4 4.20
5 4.10
Table 4. One-way analysis of variance (Unit: mGy)
Dunca Dose
Shield Type Mean  SD F P reduction
rate(%)
Non shield 5.19 0 A 0.00
Bismuth shield 4.45 0.15 B 14.26
4.121  0.024
Aluminum 55 15 B 12.91
7.3mm
Silicone 4 45 042 B 14.84
21.5mm : : :
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(a)Non shield

(c)Aluminum 7.3mm

(d)Silicone 21.5mm
Fig. 3. Change of CT number and noise.
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Table 5. CT Number measurement of ROI

CT Number of ROI(HU)

Shield Type | 2 ; 4 S Mean C}I; ?geg’};)
Non shield 453 45.0 42.8 44.0 463 4468 0
Bismuth 61,1 598 67.1 618 548 60.92 436
Alaminum =448 454 561 447 356 4520 +L1
SHIcOne 409 44.0 48.0 43.4 381 4288 4
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Table 6. Noise measurement of ROI
Noise of ROI(HU)

. Rate of
Shield Type ) 5 3 2 5 Mean change(%)
Non shield 49 51 45 48 63 5.12 0

Bismuth shield 7.1 6.7 9.1 74 58 722 +41

Aluminum
7 3mm 71 64 93 72 7.7 7.54 +47.2

Silicone 61 71 65 62 56 63 +23
21.5mm
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AAPM#E S o] 8314 Non shield, Bismuth =}
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=
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Table 7. AAPM Phantom image evaluation

Uniformity(HU)
Shield Number Noise
Type HU
P (HU) HY) 12 o'clock 3 o'clock 9 o'clock

Non shield -4.4 6.4 2.4 1.4 1.3
Bismuth

shicld -2.0 6.2 16.5 2.8 2.8
Aluminum

7 3mm -2.9 6.2 0.4 1.2 1.2
Silicone

21 5mm 2.3 6.5 1.1 0.4 0.6

IV, DISCUSSION
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V., CONCLUSION
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