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Radiogr aphic examination protocol and patient dosein lateral cephalometric radiography
in Korea
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Department of Oral and Maxillofacial Radiology and Dental Research Institute, School of Dentistry, Seoul National University

ABSTRACT

Purpose: To survey the radiographic examination protocol for lateral cephalometric radiographic examinations and
to measure their patient doses in Korea and to compare the dose according to the size of hospital, the type of image
receptor system, and the installation duration.

Materials and Methods : The radiographic examination protocols(kVp, mA, and exposure time) for lateral cephal o-
metric radiography were surveyed with 61 cephalometric radiographic equipments and their patient dose-area pro-
duct (DAP) measured with a DAP meter (DIAMENTOR M4-KDK, PTW, Freiburg, Germany) for 51 cephalometric
radiographic equipments. The radiographic examination protocols and patient doses were compared according to
the size of hospital (university dental hospital, dental hospital, and dental clinic), the type of image receptor system
(film-based, DR and CR type) and the installation duration, respectively. SPSS 12.0.1 for Windows (SPSS Inc., Chi-
cago, USA) was used for independent t-test and ANOVA test.

Results : The average protocols were 77.0kVp, 12.7mA, 6.2 second for cephalometric radiography. The average
patient dose (DAP) was 128.0mGy cm? and 3rd quartile dose (DAP) 161.1 mGy cm? for cephalometric radiography
for adult male. There was no statistically significant difference at average patient DAP according to the size of hospi-
tal, the type of image receptor system, and the installation duration, repectively.

Conclusion : The average patient dose was 128.0mGy cm? and the third quartile patient dose 161.1 mGy cm? for
lateral cephalometric radiography for adult malein Korea. (Korean J Oral Maxillofac Radiol 2010; 40 : 165-9)
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Dose-area product (DAP) =3 #1]¢l DIAMENTOR M4-
KDK%:= A ghu}atA o] o, 50-150kV el 4] A 2] 3} (ionization
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Cadlibration factor DAP Npgp=1.202 x 10 cGy cm?/C, Cali-
bration factor (Entrance dose) N,=6.786 x 10° Gy/C, reference
condition 20°C, 1,013 hPa, Constancy nomina value: + 5%

Fig. 2. lonization chamber of DAP meter located at the tube side
of cephalometric X-ray machine for DAP measurement.
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Table 1. Distribution of cephalometric X-ray equipment used for
survey of radiographic examination protocol and DAP measurement

Seoul 13(12) Daegu 2(2
Gyeonggi 9(9) Gwangju 6(2)
Chungnam 10(10) Jeonnam 4(2)
Chungbuk 1(1) Jeonbuk 2(0)
Busan 13(13) Jeju 1(0)

Total: 61(51)
(1): number of cephalometric X-ray equipment used for DAP measurement

Table 2. Radiographic examination protocol for lateral cephalo-
metric radiography

kVp mA Exposure time (sec)
Minimum 60 4 0.32
Median 78 10 4
Maximum 90 80 9
Mean 77.0 12.7 6.2

o] Zut 3 = s/
T k-2 60-90kVp, FHFE 4-80mA, = A 7He 0.32-9
Z7HA AHgsta slslen, 3k 47 77.0kvp, 12.7
mA, 6.2%9t} (Table 2).
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HAF7E 20L.3mMAR =97 HF =E2AFS 23%=
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A =FAZE 6922 7 2E2AE ARESHTH(p<
05) (Table 3). #37] 38 wlaelA DR &Hd7]9] 7
A =E3AZE 9022 IEH ot CRYel| 1|3}
E=E3AZHE ARS8l (p< 0.05) (Table 4).
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Table 3. Comparison of radiographic examination protocol for lateral cephalometric radiography according to the size of hospital

Number of equipment Percentage kVp mA Sec
University dental hospital 13 21 74.5 21.3* 2.3 1
Dental hospital 7 12 76.9 10.0 8.5*
Dental clinic 41 67 77.8 10.4* 6.97

* 1. gtatistically significant at p< 0.05

Table 4. Comparison of radiographic examination protocol for lateral cephalometric radiography according to the type of image receptor

system
Number of equipment Percentage kVp mA Sec
Film-based type 13 21 76.4 11.2* 2.0*
DR type 36 59 78.1 10.0f 9.0 T
CR type 12 20 74.0 22.3% 1 177

*1: satistically significant at p< 0.05
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Fig. 3. Measured DAP values of cephalometric radiographic units for adult settings.

Table 5. Patient DAP for lateral cephalometric radiography for
adult male

DAP(mGy cnm?)
Minimum 22
Maximum 537.1
Mean 128.0
3rd quartile 161.1

Table 6. Average patient DAP for lateral cephalometric radiogra-
phy according to the size of hospital

Number of DAP

equipment Percentage (mGy cm?)
University dental hospital 9 18 125.0
Dental hospital 7 14 87.1
Dental clinic 35 68 136.9

Table 7. Average patient DAP for lateral cephalometric radiogra-
phy according to the type of image receptor system

Number of Percent DAP

equipment centage (mGy cm?)
Film-based type 12 23 92.6
DR type 29 57 144.2
CR type 10 20 1232

Table 8. Average patient DAP for lateral cephalometric radiogra-
phy according to the installation duration

Number of DAP

equipment Percentage Gy cm?)
Lessthan 5 years 35 69 143.7
More than 6 years 16 31 934
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