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Table 1. Diagnostic Reference Level Guided from Major Organizations

Nation or Organization

Recommend Value of
Diagnostic Reference Level
(mGy, based on entrance surface dose)

IAEA Basic Safety Standards (BSS) No. 115 (1996) 0.4
CRCPD (U.S.A) the Conference of Radiation Control Program Directors (1988) 0.2
IPSM (U.K) Institute of Physical Science in Medicine (1992) 0.3
EC 1990, 1996, 1999 0.3
FDA&CDRH (U.S.A) Nationwide Evaluation of X-ray Trends (2001) 0.13
NRPB (U.K) Health Protection Agency (HPA) (2000) 0.2
JART (Japan) the Japan Association of Radiological Technologists 0.3
EURATOM (EU) Guideline 97/43 (2002) 0.3
Table 2. Descriptive Statistics of Survey Results
Minimum 1/4 Median 3/4 Maximum Average
Tube Voltage (kVp) 68 105 120 120 135 111
Exposure Current Product (mAs) 0.5 2.9 4 8.2 36 7
Entrance Surface Dose ( mGy) 0.037 0.134 0.22 0.336 1.577 0.303

Fig. 1. A sample image for attaching glass dosimeter on the
back surface of anthropomorphic phantom.

18 _3"/quartile: 0.34mGy
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Fig. 2. Diagnostic reference level of patient dose during plain
chest radiography examination.
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Table 3. Comparison of Exposure Conditions between Film/screen, Storage Phosphor, and Flat Panel Digital Radiography Systems

N Tube Voltage Exposure Current

Entrance Surface Dose (mGy)

roduct S mimum edalan aximum verage
kVp Product (mA Mini 1/4  Medi 3/4  Maxi Averag
Film/Screen 22 96 7.2 0.037  0.107 0.157 0.224 0.426 0.182
Computed Radiography 33 110 9.3 0.097  0.156 0.305 0.503 1.293 0.368
Digital Radiography 40 120 5.0 0.038 0.151 0.219 0.333 1.577 0.315
Overall 95 111 7.0 0.037  0.134 0.220 0.336 1.577 0.303
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Fig. 3. Entrance surface dose value plots for the included units
as ascending order.

A. Comparison between film/screen, storage phosphor, and flat
panel digital radiography systems

B. Comparison between primary, secondary, and tertiary hospi-
tals

C. Comparison between low (< 100 kVp) and high (> 100 kVp)
tube voltage conditions
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Table 4. Comparison of Exposure Conditions by Classification of Institute

N  Tube Voltage Exposure Current

Entrance Surface Dose (mGy)

(kVp) Product (mAs) Minimum 1/4 Median 3/4  Maximum Average
Primary 22 95 9.0 0.098 0.157 0.223 0.333 0.766 0.270
Secondary 32 112 6.4 0.037 0.109 0.172 0.310 1.293 0.278
Tertitary 41 119 6.4 0.045 0.153 0.238 0.404 1.577 0.339
Overall 95 111 7.0 0.037 0.134 0.22 0.336 1.577 0.303

Table 5. Comparison of Exposure Condition between the Groups with Higher and Lower Tube Voltage

N  Tube Voltage Exposure Current

Entrance Surface Dose (mGy)

(kVp) Product (mAs) Minimum 1/4 Median 3/4 Maximum Average
<100kVp 20 83 14.7 0.112 0.180 0.312 0.410 1.293 0.350
>100kVp 75 119 4.9 0.037 0.125 0.183 0.328 1.577 0.290
Overall 95 111 7.0 0.037 0.134 0.220 0.336 1.577 0.303
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Diagnostic Reference Level of Patient Dose during a Plain Chest
Radiography Examination in Korea'

Myung Jin Chung, M.D., Kwang Yong Lee, Ph.D.?, Byung Young Lee, Ph.D.?,
Hyeog Ju KIm, Ph.D.?, Hyo Keun Lim, M.D.

'Department of Radiology, Samsung Medical Center, Sungkyunkwan University School of Medicine
*Pharmaceuticals and Medical Devices Research Department, Radiation Safety Division, National Institute of Food and Drug Safety Evaluation

Purpose: To establish recommendation criteria for the determination of patient dose for a plain chest radiogra-
phy examination (PCR) by surveying the examination protocols for the performance of PCR, determining pa-
tient doses, and analyzing the relationship between these protocols and patient dose.

Materials and Methods: We surveyed the examination protocols for the PCR of 95 radiography units in 82 in-
stitutes. We measured the patient dose as the surface entrance dose (SED) in these unites using an anthropo-
morphic phantom. We ultimately compared the results of the survey against several significant criteria.
Results: The protocol for performing a PCR in Korea was 111 + 17 kVp and 7.0 + 6.7 mAs. The mean and
median SED were 0.30 £+ 0.27 mGy and 0.22 mGy, respectively. The third quartile value was 0.34 mGy,
while the variability between the types of institutes and the average values of SED were 0.27 + 0.17 mGy,
0.28 + 0.29 mGy, and 0.34 + 0.31 mGy for primary, secondary, and tertiary hospitals, respectively. The
types of units include the average values of SED, which were 0.18 + 0.11 mGy, 0.37 &+ 0.28 mGy, and 0.32 +
0.31 mGy for film/screen, CT, and digital radiography systems, respectively.

Conclusion: The average patient dose during PCR in Korea was 0.30 mGy/exam. In perspective, the diagnostic
reference level of patient dose for postero-anterior chest radiography was 0.34 mGy/exam.
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