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Abstract Exposure-dose reducing effect was measured by using bolus, a tissue-equivalent material as a shield
to obtain useful diagnostic images while minimizing the radiation exposure of thyroid which is highly sensitive
to radiation during panoramic radiography. The experiment was performed within the period of 1 June 2001
through 30 June 2011 by measuring entrance surface dose and deep dose at the thyroid-corresponding site of a
head and neck phantom. As a result, the entrance surface dose in the thyroid for using no shield was 43.84 u
Gy on the average, and the thyroid shield of bolus 10 mm in thickness reduced the dose by 1545 4
Gy(35.24%) to 28.39 ux Gy on the average. The use of a 20 mm thyroid shield resulted in the dose of 25.38
u Gy on the average, a 18.46 u Gy(42.10%) drop from 43.84 x Gy for using no shield. On the site 20 mm
below the surface, a thyroid shield 10 mm in thickness had no dose-reducing effect, while a 20 mm thyroid
shield reduced the dose by 0.06 mSv(20%).
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[O8 1] B35 ARy #HE
[Fig. 1] Head and neck Alderson Rando Phantom
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[Fig. 2] Unfors Patient Skin Dosimeter
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[Fig. 3] Bolus-using thyroid shield
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[Fig. 5] Thyroid depth dose measurement on the site 20
mm below the surface when using a thyroid
shield of bolus
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[Table 1] Entrance surface dose estimates by thyroid shields
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[Table 2] Depth absorbed dose measurements by the use
of thyroid shields (unit: mSv)
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[Table 3] The rate of reduction in entrance surface doses
by thickness of thyroid shields made of
tissue-equivalent materials
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[Table 4] The rate of reduction in depth dose measurement

on the site 20 mm below the surface by thickness

of thyroid shields made of tissue-equivalent

materials
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[Fig. 8] Panoramic radiograph with a lead apron without
a thyroid shield under the neck
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[Fig. 9] Panoramic radiograph with a thyroid shield made
of a 10 mm tissue-equivalent material
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[Fig. 10] Panoramic radiograph with a thyroid shield
made of a 20 mm tissue-equivalent material
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