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Shielding Effect of Protective Seats During CT Examination
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Summary

Because the exposure to radiation from CT scanning is higher than that from other X-ray diagnostic
devices, it is necessary to lower this exposure. In this study, we placed a protective seat on the abdomen
and dorsal side of a human body phantom. Three different kinds of CT units, with a single detector, four
detectors, and 16 detectors, were used to compare the absorbed dose on the skin surface and uterus. Head
and chest CT scans were taken with the standard protocol. The difference in exposure to the uterus with
and without the protective shield was found to be small. Exposure to the skin surface was about 0.2 mGy
without the protective seat. We found that the exposure dose to chest could be reduced as much as 5000 by
using the protective seat. Effective radiation differs depending on the institution, and these differences can
be more than the amount that can be reduced by using the protective seat. Thus, we conclude that it is im-
portant for each institution to determine the best protocol optimization for each individual.

Key words: CT, Protective seat, Uterus dose, Skin dose
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Fig. 1 Overview of measurement.
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Fig. 2 Arrangement of TLD in the human phantom.
Absorbed dose was measured in three patterns: a. no attached protective seat, b.
protector sedll Protector 1Cattached ventrally, c. protector seat&! Protector 1 and
Protector 2(attached ventrally and dorsally. O is uterus point, O is ventral skin
surface at the same axis section of O, O is dorsal skin surface at the same axis
section of 0. In the case of b, TLD is arranged to the position of O, and the front
of the protection sedil (I [J and in the case of ¢, TLD is arranged to the position of
[0, and the back of the protection sedtl [0 [1 For direct radiation measurement, TLD
is attached at the axis section of the lens, center of the head O, lens O, and back
of the head [0 in the case of head CT, and at the axis section of the bifurcatio tra-
cheae, inside the lung field O, precordia O, and back chest O in the case of chest
CT. 2-1 shows sagittal view, 2-2 shows head region, 2-3 shows chest region, and

2-4 shows uterus region of axial view.
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measurement. Figure

3-1is the lateral view,
32 and Fig. 3-2 is the cau-
dal view.
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Table 1 Absorbed dose of the scattered radiation in the uterus section and the surface of the skin
in a case of head CT. It is shown that absorbed dosél uGyland relative dose which nor-

malized value at the outside of the dorsal protection seat in each CT device.

Measurement Position SbCT 4MbCT 16-MbCT
TLD Normalized TLD Normalized TLD Normalized

17 without protector(d 3.49 0.18 1.00 0.14 3.93 0.28
10 with protector 100 5.24 0.27 1.26 0.17 2.87 0.20
[1J with protector 1 and 20J 6.36 0.33 1.40 0.19 3.02 0.21
O 4.52 0.23 0.89 0.12 2.46 0.17
O 8.97 0.46 2.38 0.33 6.93 0.49
O 12.72 0.65 4.85 0.67 8.98 0.63
O 19.45 1.00 7.23 1.00 14.26 1.00
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Fig. 4 Bar graph of the relative absorbed dose of the scattered radiation in the uterus
section and the surface of the skin in head CT scan with single detector. SDCT
means single-detector CT, and 4-MDCT and 16-MDCT mean multi-detector CT
with 4 and 16 line detectors, respectively.
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Fig. 5 Bar graph of the relative absorbed dose of the scattered radiation in the uterus
section and the surface of the skin in head CT scan with 4 line detectors.
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Fig. 6 Bar graph of the relative absorbed dose of the scattered radiation in the uterus
section and the surface of the skin in head CT scan with 16 line detectors.
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Table 2  Absorbed doses of center of head, lens, and back
of the head in a case of head CTI mGyQ

Measurement Position SDCT 4-MDCT  16-MDCT

O 32.76 42.78 59.49

O 41.04 57.60 59.06

O 30.72 29.72 37.68
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Table 3 Absorbed dose of the scattered radiation in the uterus section and the surface of the skin

in a case chest CT uGyQ

Measurement Position

oooooosbcTt

ooo0ooo4-MpCT

0o0o00o0i16-MDCT

TLD  Normalized TLD Normalized TLD Normalized

00 without protector( 69.71 0.59 160.70 0.62 108.22 0.52
17 with protector 100 51.75 0.44 142.49 0.55 107.83 0.52
0 with protector 1 and 20 66.74 0.57 163.01 0.63 89.74 0.43
O 33.64 0.28 76.45 0.29 58.35 0.28

O 61.52 0.52 96.93 0.37 103.19 0.50

O 64.32 0.54 102.12 0.39 89.31 0.43

O 118.10 1.00 259.19 1.00 208.11 1.00
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Fig. 7 Bar graph of the relative absorbed dose of the scattered radiation in the uterus

section and the surface of the skin in chest CT scan with single detector.
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Fig. 8 Bar graph of the relative absorbed dose of the scattered radiation in the uterus

section and the surface of the skin in chest CT scan with 4 line detectors.
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Fig. 9 Bar graph of the relative absorbed dose of the scattered radiation in the uterus
section and the surface of the skin in chest CT scan with 16 line detectors.
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Table 4 Absorbed dose of inside the lung field, precordia,
and back chest in a case of chest CTI mGy[]

Measurement Position SDCT 4-MDCT  16-MDCT
] 8.77 16.70 18.13
] 16.13 25.93 27.30
] 11.16 17.73 19.08
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