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ABSTRACT

Among brain CT scan conditions including the lens, the tube voltage was changed to 80, 100, and 120 kVp
and applied. The change in dose was analyzed using lead, lead goggles and barium sulfate silicon shielding
materials, and the degree of influence of the shielding materials on image quality was compared and analyzed by
applying the SNR, CNR, and SSIM index analysis methods. As a result, it was analyzed that although the dose
was reduced by applying all shielding materials, the difference in dose reduction was not large (P > 0.05). In
addition, as for the change in image quality due to the application of the shielding material, SNR and CNR were
the highest when lead goggles were applied, and the structural similarity was measured to be the best as it was
closest to the reference value of 1 in SSIM analysis. Therefore, based on the results of this study, it is thought
that if more diverse shielding materials and clinical test results are derived and applied, it will be helpful for the
clinical application criteria in the case of shielding utilization inspection.
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II. MATERIAL AND METHODS
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Fig. 1. Image of dose analysis according to shielding
materials (a): non shield, (b): Pb, (c): Lead goggles,
(d): BaSO4 + Silicon
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Fig. 2. Images of SNR and CNR analysis according
to the shielding materials. (a):non shield, (b):Pb,
(c):Lead goggles, (d):BaSO4 + Silicon
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Fig. 3. Images of SSIM analysis according to the
shielding material. (a):Pb, (b):Lead goggles, (c):BaSO4
+ Silicon
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Table 1. Dose measurement according to shielding

materials (Unit: mGy)

Wp o Dol sheid Sheld gl b
Pb 8.19 8.69

80 Lead goggles 8.97 8.23 7.46 0.64
BaSO4 + Silicon 8.12 9.47
Pb 9.12 11.79

100 Lead goggles 10.34 W 0.57
BaSO,4 + Silicon 9.02 12.76
Pb 10.11 16.40

120 Lead goggles 1071 1057 1290 051
BaSO4 + Silicon 10.29 15.10

2 AA B4 9% Fgol BE a 24

2.1. SNR, CNR #4

At Ed 3 HAYS Wl A8 $ SNR 4 4
3}, Table 29} #o] Wil 3 A& Al 120 kVp
28 A] SNRe] ROI 1oﬂA1 8.14+2.11, ROI 294
9.94+1.81, ROI 394 8.12+2.01% 7}4 =4 =4
= Atk

Table 2. SNR analysis according to shielding applied

Protect.ion o SNR
material ROI 1 ROI 2 ROI 3
80  5.01+381 571341 2.11%1.99
Pb 100 553+£323  6.69+2.77 5.08+3.01
120 6.08+3.36 827+3.01 6.37+241
80  6.09+328 751£277 7.04+3.57
Lead
cosgles 100 6354241 801210  855+251
120 8.14+2.11 994181 9.12+201
80  5.54+341 691£223 391239
BaSO4 + 100 6142314 7764263 528+2.61
Silicon
120 725+£295 8.64+2.18 643+1.89

CNR #2423}, Table 33} o]
Al 120 kVp 48 Al CNR®] ROI 194 15.89+2.99,

[e]
T a2 AE
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ROI 29 4] 17.91+2.14, ROI 39| A] 15.61+0.78= 7}
T E=A SAFNAY 53], vd 2 219 Y
FFdgdel HFia = HE Al 7 SNR,
CNR =7 545},

Table 3. CNR analysis according to shielding applied

. SNR
Protect.lon KV
material ROI 1 ROI 2 ROI 3
80 3.09+239 13.02+2.18 8.59+3.02
Pb 100 6.18+4.01 1429+201 11.55+3.82

120 8.12+3.96 15.57+1.15 13.26+3.18

80 13.69+2.12 16.59+£2.55 12.11+2.13

Lead

goggles 100 13.28+3.81 16.88+3.10 12.07+1.12

120 15.89+£299 1791+2.14 15.61+0.78

80 5.27 +3.59

BaSO4 + 100
Silicon

13.83+£2.88 9.25+3.77

8.218+3.63 14.51+£1.85 10.93+3.35

120 11.14+2.51 16.07+1.44 1420+2.08

2.2. SSIM #4
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Table 4. SSIM analysis according to shielding applied

SSIM

o 50 e T
th image 15th image 20th image

Pb 0.771 0.855 0.874
120 Lead goggles 0.939 0.955 0.971
BaSO4 + Silicon 0.901 0.905 0.914
Pb 0.709 0.785 0.851
100 Lead goggles 0.904 0911 0.927
BaSO4 + Silicon 0.883 0.896 0.911
Pb 0.694 0.715 0.762
80 Lead goggles 0.817 0.884 0.895
BaSO4 + Silicon 0.808 0.875 0.881

SSIM index
==—=SSIM 10th image  ====3SIM 15th image SSIM 20th image

0:97% 0:914. 0:927 0.9, 0.895
0851 0762
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0% 90 ——prog— 0:694—
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Pb Lead BaS04 + Pb Lead BaSO4 + Pb Lead BaSO4 +
glasses  Silicon glasses Silicon glasses  Silicon
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Fig. 4. SSIM analysis according to shielding materials.

IV. DISCUSSION
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