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ABSTRACT

Panoramic radiography is a technique that captures high-resolution images of the oral and dental areas of a
patient, providing comprehensive information about the patient's entire dental condition in a single image. While
panoramic radiography uses much less radiation compared to cone-beam CT (CBCT), the issue of patient
radiation exposure cannot be overlooked. This study aimed to measure the entrance surface dose of
radiation-sensitive tissues, such as the thyroid and eyes, during panoramic radiography, and to calculate the
equivalent dose and effective dose from the measured absorbed dose to compare and analyze it with the dose
limits. The experiment was conducted using the Rayscan a-OCL (Ray Co., Ltd. Gyeonggi-do, Korea) dental
panoramic X-ray system. The phantom used was a head and neck phantom (Model PH-47, Kyoto Kagaku, Japan),
which has an attenuation coefficient similar to that of human tissue. During panoramic radiography, the entrance
surface dose was measured for radiation-sensitive tissues like the thyroid and lens. The entrance surface dose
measured were 31.36 pGy for the thyroid, 25.70 pGy for the left lens, and 25.13 pGy for the right lens,
respectively. To verify the differences in radiation doses for each site, a one-way ANOVA was performed, and
a significant difference between groups was confirmed. A post-hoc test classified the left and right lenses into the
same group, while the thyroid was classified into a different group. From the measured entrance surface dose, the
equivalent doses for the left and right lenses were calculated to be 27.50 puSv and 27.13 pSv, respectively. The
equivalent dose and effective dose for the thyroid were 31.36 uSv and 1.2544 pSv, respectively.
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Fig. 1. A shows the positioning of the PH-47 phantom
in dental panoramic radiography equipment. B shows
the PH-47 phantom with the OSLD (optically stimulated
luminescence dosimeter) attached.
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Table 1. ICRP103 Recommended tissue weighting factors

Tissue W 2wy,

Bone-marrow(red), Cg)lon, Lpng, 0.12 0.72
Stomach, Breast, Remainder tissues*

Gonads 0.08 0.08

Bladder, Oesophagus, Liver, Thyroid 0.04 0.16

Bone surface, Brain, Salivary glands, Skin 0.01 0.04

Total 1.00

*Remainder tissues: Adrenals, Extrathoracic(ET) region, Gall bladder, Heart,
Kidneys, Lymphatic nodes, Muscle, Oral mucosa, Pancreas, Prostate,
Small intestine, Spleen, Thymus, Uterus/cervix.
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II. RESULT
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Table 2. Radiation exposure dose to thyroid gland, left eye, and right eye

Radiation dose (uGy) Mean SD Median Minimum Maximum  Kolmogorov-Smirnov ~ Shapiro-Wilk
Thyroid 31.36 2.43 31.50 27.73 35.24 > 2 > .996
Lt. Lens 25.70 1.62 25.34 23.85 28.27 > 2 > 427
Rt. Lens 25.13 1.93 25.15 22.34 27.87 > 2 > 773

Table 3. One-way ANOVA results of radiation exposure dose for the thyroid, left lens, and right lens

Source of variance SS df MS F p Post-hoc comparison
Between Groups 189.739 2 94.870 23.152 < .0001%** Thyroid > Lt Lens, Rt Lens
Within Groups 86.052 21 4.098

Total 275.791 23
**p < .01
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Table 4. Equivalent dose and effective dose of the
thyroid, and equivalent dose of the left and right lenses
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