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ABSTRACT

In order to minimize the radiation exposure dose of the thyroid site at dental cone-beam computer tomography,
a protector using a Bolus was prepared, and the radiation shielding effect and the appropriateness of the image
were evaluated. Using a dental cone-beam computed tomography (CBCT), a glass dosimeter was attached to the
left and right sides of the thyroid for a dental radiation phantom, and the radiation dose was measured. The
absorbed dose for each shield was measured by another method to 10 mm, 20 mm, and 30 mm-thickness,
respectively. Eight evaluators evaluated whether or not the medical image is appropriate. When using a 30 mm
Bolus shield at the left thyroid site, the resulting value is reduced by an average of 342.67 u Gy by 20.7% from
the average value of 431.22 u Gy measured without using a Bolus shield, the right thyroid site In the case of
using 30 mm Bolus shield, it showed a dose reduction effect of 21.9% with an average of 424.56 u Gy. The
adequacy of the medical image was judged to be usable by both evaluators. In conclusion, the dental cone-beam
computerized tomography can be used as a useful shielding material because it has a radiation shielding effect
and it is possible to treat the diagnosis of the bolus protector in the thyroid without any obstruction shade in

order to minimize the radiation dose.
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II. MATERIAL AND METHODS
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Fig. 1. Dental radiographic phantom with bolus (a)
and attached glass dosimeter in thyroid part (b, black
circle).
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Table 1. Absorbed dose with and without bolus protector

in the thyroid (unit :pGy)
Protector Significance
Sit thickness Mean + SD between F-value p-value

groups

without (a) 431.22 + 13.70 c, d

10 mm (b) 42933 + 2033 ¢, d
Left 69.546  0.000

20 mm (c) 393.00 + 3.77 b

30 mm (d) 342.67 + 16.62 a

without (a) 542.44 = 500 ¢, d
10 mm (b) 537.22 + 1523 ¢, d
Right 219.772 0.000
20 mm (c) 469.56 + 7.20 b

30 mm (d) 424.56 + 14.74 a

Note, SD; standard deviation,
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Fig. 2. Radiograms using con-beam computed
tomography with 30mm-thickness bolus protector(a)
and without bolus protector(b).

IV, DISCUSSION
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