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ABSTRACT

In chest and abdomen CT scans, the radiation exposure doses by scattering lines were measured at the eyeball
and thyroid. Radiation exposure was investigated by using shielding devices. The chest and abdomen CT scan
protocols used in the real examination were applied to measure and compare radiation doses before and after the
use of shielding devices at the eyeball and the thyroid. The radiaton doses were measured with OSLD dosimeters.
Barium, tungsten sheets, goggles and neck shields were used to protect the scattered X-ray. The chest CT scans
showed respectively 3.01 mSv and 6.21 mSv at the eyeball and the thyroid by the scattered X-ray. The abdomen
CT scans showed 0.55 mSv and 3.22 mSv for the eyeball and the thyroid respectively. Barium and tungsten
sheets had 11% to 13% protection rates at the eyeball and the thyroid for chest CT scan, and 34% to 49%
reduction in radiation dose for the abdomen CT scan. Because of the significant radiation dose, which causes
cataracts and thyroid cancer by the repeated and continuous radiation exposure, for the chest and the abdomen CT
scans, it is required to use shielding devices to reduce radiation dose for examinations.
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II. MATERIAL AND METHODS
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Table 1. Scan protocols for chest and abdomen CTs.
Slice Scan
Region Scan type kVp mAs width range
(mm) (mm)
HRCT 120 280 1 290
Chest
Enhancement 120 250 1 290
Pre-enhancement 120 200 5 520
Abdomen Artery 120 200 5 520
Portal 120 250-300 5 520
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Fig. 1. OSLDs attached on the human phantom (a)

and shield sheet of barium covered eye balls and
thyroid (b) to reduce the radiation dose.
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Table 2. DLP and Effective dose for the chest and the
abdomen CT examinations.

Region Scan DLP Effective dose
g (mGy - cm) (mSv)
HRCT 433.54 6.07
Chest Chest 264.59 3.70
Enhancement
Total 698.13 9.77
Pre-enhancement 676.64 10.15
Artery 677.41 10.16
Abdomen
Portal 678.17 10.17
Total 2032.22 30.48

Table 3. Dose and shield rate for the eyeball and the
thyroid in the chest CT.

. . Dose Shield rate
Region Shield (mSv) %)
No shield 3.01+0.28
Barium sheet 2.63+0.05 12.63
Eye ball
Tungsten sheet 2.66+0.05 11.23
Goggle 1.79+0.22 40.54
No shield 6.21+0.25
Barium sheet 5.46+0.02 12.08
Thyroid
Tungsten sheet 5.40+0.04 13.05
Neck protector 2.78+0.06 55.23
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Table 4. Dose and shield rate for the eyeball and the
thyroid in the abdomen CT.

: : Dose Shield rate
Region Shield (mSv) (%)
No Shield 0.55+0.01
Barium sheet 0.35+0.01 36.37
Eye ball
Tungsten sheet 0.36+0.01 34.55
Goggle 0.17+0.02 69.10
No Shield 3.22+0.05
Barium sheet 1.63+0.03 49.38
Thyroid
Tungsten sheet 1.62+0.05 49.69
Neck Protector 0.25+0.04 92.24

IV, DISCUSSION
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V., CONCLUSION
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