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Objective: To suggest diagnostic reference levels (DRLs) for dental panoramic radiography in adults and children through the
nationwide survey in Korea.

Materials and Methods: Two hundred twelve dental institutions on a national basis were visited. The radiographic examination
protocols were surveyed and their patient doses at the clinical exposure setting for adult and children (5- and 10-year old) were
measured at 244 panoramic radiographic equipment. The measured DAP were analyzed and compared according to age group, the
size of hospital, the type of radiographic system, the installation duration of equipment.

Results: The mean exposure parameters were 70.1 kV, 9.2 mA, 14.4 second for adult and 66.6 kV, 7.9 mA, 13.8 second for 10-
year old child and 65.5 kV, 7.3 mA, 13.7 second for 5-year old child. The mean and third quartile patient DAPs were 138.3 mGy
cm’ and 151.0 mGy cm’ for adult , 99.5 mGy cm® and 104.8 mGy cm’ for 10-year old child and 89.5 mGy cm’” and 95.5 mGy cm’
for 5-year old child. The mean patient dose at the university dental hospital was lower than that at the dental clinic (p<0.05). The
mean patient dose of direct digital radiography type was higher than that of film-based type. However, the difference did not show
statistically significance.

Conclusion: DRLs for dental panoramic radiography in adult, 10- and 5-year old child were suggested to be 151 mGy cm?, 105
mGy cm’, and 96 mGy cm’ in Korea based on this nationwide survey.

panoramic radiography; diganostic reference level; adult; child
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Table 1. Number of dental institution and panoramic machine surveyed in this study according to an administrative district
in South Korea

Administrative University General Dental Dental No. of dental No. of panoramic

district dental hospital hospital hospital clinic institution machine
Seoul 3 3 6 20 32 41
Busan 0 2 2 12 16 16
Daegu 1 1 4 8 14 18
Incheon 0 2 2 8 12 14
Gwangju 2 1 4 8 15 19
Daejeon 1 0 1 8 10 12
Ulsan 0 1 1 6 8 9
Gyeonggi 1 4 1 18 24 25
Gangwon 1 2 1 4 8 10
Chungbuk 0 0 1 9 10 10
Chungnam 1 0 0 9 10 14
Jeonbuk 2 0 0 8 10 12
Jeonnam 0 1 2 8 1 12
Gyeongbuk 0 0 2 9 11 11
Gyeongnam 1 3 2 9 15 15
Jeju 0 1 0 3 4 4
Sejong 0 0 0 2 2 2
Total 13 (33) 21 (22) 29 (36) 149 (153) 212 244

Number in () is the number of panoramic machine.
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Fig. 1. Measured patient DAP value for panoramic radiography in adult. The third quartile value was 151.0 mGy cm?’.
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Fig. 2. Measured patient DAP value for panoramic radiography in 10-year old child. The third quartile value was 104.8 mGy cm?.
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Fig. 3. Measured patient DAP value for panoramic radiography in 5-year old child. The third quartile value was 95.5 mGy cm?.
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Table 2. Exposure parameters for panoramic radiography in adult, 10-year old and 5-year old child

adult 10-year old child 5-year old child
kv mA second kv mA second mA second
Minimum 64 5 8 60 4 8 4 8
Maximum 90 16 20 90 16 20 16 20
Mean =+ 70.1 £ 9.2 = 144 £ 66.6 £ 79 £ 138 £ 65.5 = 73 £ 137 £
SD 4.0 1.8 2.3 3.3 2.1 2.5 1.9 2.4
Table 3. Patient dose (DAP) for panoramic radiography in adult, 10-year old and 5-year old child (mGy cm?)

Adult (n=242) 10-year old child (n=227)

5-year old child (n=211)

Minimum 22.0 23.2 21.2

Maximum 147.2 584.6 382.0
Mean + SD 138.3"," + 109.6 99.5° + 885 89.5" + 75.2

Median 104.3 69.1 62.6
Third quartile 151.0 104.8 95.5

* 1 : statistically significant (p<0.05)

Table 4. Comparison of patient DAP according to the size of hospital in adult (mGy cm?)
University dental General hospital Dental hospital Dental clinic
hospital (n=233) (n=22) (n=22) (n=151)

Minimum 53.6 55.8 22.0 31.7
Maximum 221.8 539.4 483.2 747.2
Mean £ SD 100.8* + 39.8 132.1 £ 111.3 131.3 £ 97.2 149.1" + 120.8
* © statistically significant (p<0.05)
Table 5. Comparison of patient DAP according to the type of radiographic system in adult (mGy cm?)

DDR type (n=219) Film-based type (n=7)

CDR type (n=16)

Minimum 22.0 473
Maximum 741.2 120.6
Mean + SD 1435 =+ 1137 8.1 + 228

67.8
151.3
945 £ 26.6

statistically insignificant (p»0.05)
DDR type: Direct Digital Radiography type
CDR type: Computed Digital Radiography type
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Table 6. Comparison of patient DAP according to installation duration of radiographic system in adult

(mGy cm?)

Less than 5 years (n=107)

Between 6 and 10 years (n=97)

More than 10 years (n=32)

Minimum 31.7
Maximum 584.6
Mean + SD 158.0° + 115.1

32.8 43.1
T47.2 306.4
130.2 £ 111.7 99.3° =+ 67.8

*  statistically significant (p<0.05)
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