pISSN : 1976-0620, eISSN : 2384-0633
https://doi.org/10.7742/jksr.2018.12.1.47 "J. Korean Soc. Radiol., Vol. 12, No. 1, February 2018"

Comparison of Lens Dose in accordance with Bismuth shielding and

Patient position in Brain perfusion CT

Eun Bo Gang
Department of Radiological Science, Dong-Eui Institute of Technology

Received: January 11, 2018. Revised: February 20, 2018. Accepted: February 28, 2018

ABSTRACT

Brain perfusion CT scanning is often employed usefully in clinical conditions as it accurately and promptly
provides information about the perfusion state of patients having acute ischemic stroke with a lot of time
constraints and allows them to receive proper treatment. Despite those strengths of it, it also has a serious
weakness that Lens may be exposed to a lot of dose of radiation in it. In this study, as a way to reduce the
dose of radiation to Lens in brain perfusion CT scanning, this researcher conducted an experiment with Bismuth
shielding and change of patients’ position.

TLD (TLD-100) was placed on both lens using the phantom (PBU-50), and then, in total 4 positions, parallel
to IOML, parallel to IOML (Bismuth shielding), parallel to SOML, and parallel to SOML (Bismuth shielding),
brain perfusion scanning was done 5 times for each position, and dose to Lens were measured. Also, to examine
how the picture quality changed in different positions, 4 areas of interest were designated in 4 spots, and then,
CT number and noise changes were measured and compared.

According to the results of conducting one-way ANOVA on the doses measured, as the significance probability
was found to be 0.000, so there was difference found in the doses of radiation to crystalline lenses. According
to the results of Duncan’s post-hoc test, with the scanning of being parallel to IOML as the reference, the
reduction of 89.16% and 89.66% was observed in the scanning of being parallel to SOML and that of being
parallel to SOML (Bismuth shielding) respectively, so the doses to Lens reduced significantly. Next, in the
scanning of being parallel to IOML (Bismuth shielding), the reduction of 37.12% was found.

According to the results, reduction in the doses of radiation was found the most significantly both in the
scanning of being parallel to SOML and that of being parallel to SOML (Bismuth shielding). With the limit of
the equivalent dose to Lens as the reference, this researcher conducted comparison with the dose to occupational
exposure and dose to Public exposure in the scanning of being parallel to IOML and found 39.47% and 394.73%
respectively; however in the scanning of being parallel to SOML (Bismuth shielding), considerable reduction was
found as 4.08% and 40.8% respectively. According to the results of evaluation on picture quality, every image
was found to meet the evaluative standards of phantom scanning in terms of the measurement of CT numbers and
noise. In conclusion, it would be the most useful way to reduce the dose of radiation to Lens to use shields in
brain perfusion CT scanning and adjust patients’ position so that their lens will not be in the field of radiation.
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I. MATERIAL AND METHODS
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Table 1. Reference scanning protocol parameters

protocol parameters protocol parameters

voltage 80 kv table increment 40 mm
mAs 150 mAs scan length 80 mm
algorithm standard scan time 0.42 sec
matrix 512x512 CTDlvol 5.8 mGy
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Table 2. Lens dose according to position change
(Unit: mGy)

Rt Lt Mean+SD

1 55.62 58.23

2 59.76 60.87
. ' Parallel scan to
(a)Parallel scan to IOML  (b)Parallel scan to SOML IOML 3 61.53 61.26  59.212.82
Fig. 2. Scan according to position change.(shield) 4 63.38 5621
5 60.23 55.01
— 1 34.46 40.44
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2 5.64 6.75
Parallel scan to
SOML 3 5.75 6.90 6.42+0.67
4 5.98 7.26
5 6.13 7.30
1 6.43 543
2 6.09 6.12
Parallel scan to
SOML/(Bismuth 3 6.41 5.70 6.12+0.35
hiel
shicld) 4 6.36 5.90
5 6.48 6.26
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Table 3. One-way analysis of variance (Unit: mGy)
Dunca Dose
Position Mean SD F P reduction
rate(%)
Parallel scan to
IOML 59.21 2.82 a 0.00

Parallel scan to

IOML(Bismuth ~ 37.23 3.06 b 37.12
shield)
1492.80 0.00
Parallel scan to
SOML 6.42  0.67 c 89.16

Parallel scan to
SOML(Bismuth ~ 6.12  0.35 c 89.66
shield)

(CTDIvol: 5.80 mGy LP: 696 mGy*cm)
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Table 4. CT number measurement of ROI

CT Number of ROI(HU)

Position Mean+SD(HU)
1 2 3 4
Parallel scan to 714 750 700 700  -70.85:0.87
IOML ’ ’ ) : : ’
Parallel scan to
IOML(Bismuth  -64.7 -71.6 -67.4 -68.9 -68.15+2.88
shield)
Parallel scan to
SOML -75.0 -70.5 -723 -714 -72.30+1.94
Parallel scan to
SOML(Bismuth  -73.1 -70.6 -71.5 -704 -71.40+1.23
shield)
Table 5. Noise measurement of ROI
Noise of ROI
Position Mean+SD
1 2 3 4
Parallel scan to
IOML 10.7  10.0 9.6 9.3 9.90+0.61
Parallel scan to
IOML(Bismuth 10.6 9.6 9.5 9.4 9.78+0.56
shield)
Parallel scan to
SOML 6.4 7.5 7.7 7.8 7.35+0.65
Parallel scan to
SOML(Bismuth 6.6 7.4 7.9 7.9 7.45+0.61
shield)
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