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A Study of Radiation Dose Evaluation and Optimization Methods for Intra Oral
Dental X-ray in Pediatric Patient
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Abstract  Although intra oral dental x-ray is a lower dose than other radiological examinations, pediatric patients are
known to have a higher risk of radiation damage than adults. For this reason, pediatric dental x-ray requires management
of dose evaluation and imaging conditions during the examination, In this study, the dose calculation program
ALARA-Dental(child/adult) was used to evaluate the organ dose and effective dose exposed to each examination site dur-
ing intra oral imaging of children during dental radiographic examination, and dose analysis according to the imaging
conditions was performed. As a result, the highest organ dose distribution was shown at 0.044 ~ 0.097 mGy in all are
as of the mucous membrane of oral cavity except for the maxillary incisors and canines. Also, in the case of the thyroid
gland, the maxillary canine and maxillary premolar examination showed 0,027 and 0.020 mGy, respectively, and the dose
distribution was 15.4% to 70.0% higher than that of the mandibular examination, As for the effective dose calculated dur-
ing intra oral imaging, the maxillary anterior and canine examinations showed the highest effective doses of 0.005 and
0.004 mSv, respectively, and the maxillary area examination showed a higher dose distribution on average than the
mandible,
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Fig. 1. Radiation Dose Calculation Program(ALARA-Dental) for Dental Radiography Examination
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Tissue Weighting Factor (W)

Tissue and Organ ICRP 60 ICRP 103
Gonads 0.20 0.08
Bone marrow 0.12 0.12
Colon 0.12 0.12
Lung 0.12 0.12
Stomach 0.12 0.12
Bladder 0.05 0.04
Breast 0.05 0.12
Liver 0.05 0.04
Esophagus 0.05 0.04
Thyroid 0.05 0.04
Skin 0.01 0.01
Bone surface 0.01 0.01
Salivary glands - 0.01
Brain - 0.01
Remainder 0.05 0.12
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Table 2, Dose area product according to changes in imaging factor during intra oral x-ray in pediatric patient [Unit : mGy x cm?
DAP according to changing Imaging factor

kVp 60 62 64 66 68 70

DAP 25.67 28.76 29.02 30.77 32,57 34.41

mA 2 4 6 8 10 -

DAP 9.59 19.17 28.76 38.35 47.93 -
Timelsec] 0.2 0.4 0.6 0.8 1.0

DAP 28.76 57.52 86.28 115.04 143.8 -
FSDlcm] 10 20 30 -

DAP 258,84 64,71 28.76
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22 1.6 ~ o 1.7} A= S7H A 225 UrEHH&’i
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Table 3, Organ dose dose according to tube voltage change during maxillary anterior testh examination [Unit : mGy]
Voltage
(kVp) 60 62 64 66 63 70
Organs
salivary gland 0.008 0.010 0.010 0.010 0.013 0.015
mucous membrane of oral cavity 0.022 0.027 0.029 0.029 0.038 0.042
esophagus 0.008 0.010 0.011 0.011 0.014 0.016
thyroid gland 0.013 0.016 0.017 0.017 0.022 0.025
red bone marrow 0.004 0.005 0.005 0.005 0.006 0.007
thymus 0.058 0.067 0.070 0.070 0.085 0.093
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Table 4, Organ dose dose according to tube current change during maxillary anterior teeth examination [Unit : mGy]
Tube Current
(mA) 2 4 6 8 10
Organs
salivary gland 0.003 0.006 0.010 0.013 0.016
mucous membrane of oral cavity 0.009 0.018 0.027 0.036 0.045
esophagus 0.003 0.007 0.010 0.014 0.017
thyroid gland 0.005 0.011 0.016 0.021 0.027
red bone marrow 0.001 0.003 0.005 0.006 0.008
thymus 0.022 0.045 0.067 0.090 0.112
Table 5, Organ dose dose according to exposure time change during maxillary anterior teeth examination [Unit : mGy]
Time
(sec) 02 04 06 08 10
Organs

salivary gland 0.010 0.019 0.029 0.038 0.048
mucous membrane of oral cavity 0.027 0.054 0.082 0.109 0.136
esophagus 0.010 0.021 0.031 0.042 0.052
thyroid gland 0.016 0.032 0.048 0.064 0.080
red bone marrow 0.005 0.009 0.014 0.018 0.023
thymus 0.067 0.135 0.203 0.271 0.338

Table 6, Organ dose dose according to focus to surface distance change during maxillary anterior teeth examination[Unit : mGy]
FSD (cm)
Organs 10 20 30
salivary gland 0.122 0.021 0.010
mucous membrane of oral cavity 0.616 0.057 0.027
esophagus 0.264 0.020 0.010
thyroid gland 0.3560 0.030 0.016
red bone marrow 0.076 0.009 0.005
thymus 2.045 0.135 0.067
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