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Figure 1, Distribution of medical institutions for patient
dose measurement
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Table 1, Different exposure types depending on medical institutions in pelvis and lumbar radiography

Types of medical
institution

University hospital
Medical center
Hospital

clinic

Pelvis AP Lumbar spine AP Lumbar spine Lateral
AEC mode Manual mode AEC mode Manual mode AEC mode Manual mode
17 18 16 19 15 20
12 28 12 28 12 28
2 30 2 30 2 30
1 17 1 17 1 17
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Table 2, Different tube voltages depending on image acquisition methods in pelvis and lumbar radiography (unit: kVp)
Total Number ~ Min® 1¥quartile Median 3%uartile Max ¥ Ave”
DR 57 60 73 77 80 97 76
CR? 47 65 70 74 80 86 75
Pelvis AP
Film 21 62 66 70 75 78 71
Overall 125 60 70 75 78 97 75
DR 57 67 75 80 81 100 78
CR 47 66 74 78 84 93 78
Lumbar spine AP
Film 21 65 70 75 77 83 74
Overall 125 65 74 77 81 100 78
DR 57 77 85 90 90 109 89
CR 47 72 82 86 91 100 87
Lumbar spine Lateral
Film 21 70 75 80 85 93 81
Overall 125 70 82 85 90 109 87
1) DR: Digital Radiography 2) CR:Computed Radiography 3) Min, : Minimum 4) Max, : Maximum 5) Ave, : Average
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Figure 9, Different tube voltages depending on image

acquisition methods in pelvis and lumbar radiography
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Table 3, Different tube currents depending on image acquisition methods in pelvis and lumbar radiography (unit: mAs)
Total Number Min ® 19 quartile Median 3%uartile Max * Ave?
DR” 57 115 20.0 25.0 32.0 50.0 26.7
belvis A cr” 47 8.0 25.0 30.0 32.0 123.0 313
Film 21 12,6 20.0 31.0 40.0 80.0 34.6
Overall 125 8.0 20,0 28.0 32,0 123.0 29.7
DR 57 10.8 24.1 32,0 40.0 85.0 33.4
Lumbar spine CR 47 10.0 29.0 32.0 40.0 67.4 35.3
AP Film 21 14.2 20.3 40.0 45.0 100.0 39.8
Overall 125 10.0 25.0 32,0 40.0 100.0 35.2
DR 57 8.9 36.8 50.0 64.0 125.0 53.3
Lumbar spine CR 47 13.0 47.5 60.0 80.0 200.0 66.4
Lateral Film 21 24,0 50.0 60.0 100.0 300.0 88.4
Overall 125 8.9 40,0 56.0 80.0 300.0 64.1

1) DR : Digital Radiography 2) CR : Computed Radiography 3) Min, : Minimum, 4) Max, : Maximum, 5) Ave, : Average
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Figure 10, Different tube currents depending on
acquisition methods in pelvis and lumbar radiography
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85 A AP At A ] ATkG A Hol w3
o YABEHAZE Film—Screend} CRE 7}t 3.40 mGy
29} 3.45 mGy 2 SAIS 21 DRE 3,97 mGy=E T =
It} Film—Screen®l 7ol= 1.06~6.48 mGy ol
Q1% CRE 0.64~9.76 mGy, DR 1.36~23.84 mGy
HYoll A cHTable 4).

85 SH A AGA A= FHat JABREHAES Film—
screen©] 10,71 mGy= ThA =31 CR¥} DR Z+z} 9,87
mGy2} 10,012 mGy 2 -SA}5HA T Film—Screena 4,14~
18,61 mGy¥HYH o™, CRY} DR Z+2} 2,06~ 22,70 mGy
HeJo 1,.90~45,42 mGy©l %1 3ItHTable 4).
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Table 4, Distribution of entrance surface doses(ESD) depending on image acquisition methods in pelvis and lumbar

radiography (unit: mGy)
Total number Min 2 1¥quartile Median 3%uartile Max_* Ave?
DR 57 0.59 1.95 2,50 3.15 12.69 2.88
belvis AP cr” 47 0.59 1.73 2.88 3.54 7.28 2.80
Film 21 0.98 1.75 2,601 3.01 7.10 2.80
Overall 125 0.59 1.91 2.67 3,42 12.69 2.88
DR 57 1.36 2.63 3.46 4.24 23.84 3.97
Lumbar spine CR 47 0.64 2.20 3.12 4.05 9.76 3.45
AP Film 21 1,06 2.21 3.37 4.05 6.48 3.40
Overall 125 0.64 2.41 3.40 4,08 23.84 3.68
DR 57 1.90 5.93 8.07 11,84 45,42 10,01
Lumbar spine CR 47 2.06 5.34 9.27 13.70 22.70 9.87
Lateral Film 21 4,14 6.63 10.57 14.23 18.61 10,71
Overall 125 1.90 6.03 9.09 12,65 45,42 10,08

1) DR : Digital Radiography 2) CR : Computed Radiography 3) Min, : Minimum,

4) Max, : Maximum, 5) Ave, : Average
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Table 5, Distribution of entrance surface doses(ESD) depending on medical institution types in pelvis and lumbar radiography

(unit: mGy)
Total number Min," 1¥quartile Median 3%quartile Max ? Ave’
University hospital 35 0.69 1.80 2.39 3.00 4,38 2.43
Medical center 40 0.59 1.88 2.80 3.15 6.78 2.82
Pelvis AP Hospital 32 0.64 1.85 2.80 3.99 7.28 3.04
Clinic 18 0.84 1.93 2.67 3.86 12.69 3.01
Total 125 0.59 1.91 2.67 3,42 12.69 2.88
University hospital 35 0.86 2.23 3.32 3.91 0.01 3.18
Medical center 40 0.64 2.41 3.20 3.91 7.39 3.38
g;‘ibi; Hospital 32 0.80 2.40 3.54 5.04 9.76 4,07
Clinic 18 1.00 2.34 3.32 3.93 23,84 4,61
Total 125 0.64 2.41 3.40 4,08 23.84 3.68
University hospital 35 1.90 4.88 6.58 10,14 17.67 7.80
Lumbar Medical center 40 2,17 6.78 8.66 12.61 26,22 10.65
spine Hospital 32 2,06 5.50 10.83 13.67 20.17 10.59
Lateral Clinic 18 3.72 6.71 9.32 14,94 45.42 12.33
Total 125 1.90 6.03 9.09 12,65 45,42 10.08
1) Min, : Minimum 2) Max, : Maximum 3) Ave, : Average
ARRES V1T BT A3 oehERe 0,69~4.38 Gy BREOE 4,61 mGy UreR} SjgloMe] SAI] &
glofl 9lglon] H@HoRE 243 mGyolRlon], FUEY & AR UERITHTable 5).
2 0.59~6.78 mGyHSlo] AT BFHOR 282 mGy0l R Zw LMl B HH QAR
Rtk WAL 0.64~7.28 mGyHSio] Ao BFHAOE  ghS WlmBAR A ofshELle 190~17.67 mGy W9
3.04mGyol9lom, ooz 0.84~12.69 mGy Mol ol JU%lew FdHOoR 7.80 mGyollom, THEUS
9917 BFHOR 3,61 mGy o2 UER} ojglolAe] Ba 2.17~26.22 mGy W] T BFACR 10,65 mGyo]
Aepo] & ACE UehdtHTable 5). Stk WAL 2.06~20,17 mGyHFlol glew] HRH
23 AT AU A7) W AERALE 2 10,59 mGyolglom, ool 3.72~45.42 mGy
& ulm e s oSS 0.86~6.01 mGyHgIol 9L 1o] AT BRACE 12,33 mGy o2 vhet ojglofA
ov] FFHOR 318 mGyolhom, FWEAS 0,64~ ] FALHFo] 2 AOR UefrlrHTable 5),
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Fgure 11, Diagnostic reference levels of patient radiation dose in pelvis and lumbar radiography in Korea
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e Abstract

Diagnostic Reference Levels for Patient Radiation Doses in Pelvis and
Lumbar spine Radiography in Korea

Kwang-Yong Lee - Byung-Young Lee - Jung-Eun Lee - Hyun-Koo Lee - Seung-Hwan Jung
Byung-Woo Kim - Hyeog-Ju Kim - Dong-Sup Kim

Radiation Safety Division, National Institute of Food and Drug Safety Evaluation

Purpose : Pelvis and lumbar spine radiography, among various types of diagnostic radiography, include
gonads of the human body and give patients high radiation dose. Nevertheless, diagnostic reference levels
for patient radiation dose in pelvis and lumbar spine radiography has not yet been established in Korea.
Therefore, the radiation dose that patients receive from pelvis and lumbar radiography is measured and the
diagnostic reference level on patient radiation dose for the optimization of radiation protection of patients in
pelvis and lumbar spine radiography was established.

Methods : The conditions and diagnostic imaging information acquired during the time of the post-
ero-anterior view of the pelvis and the postero-anterior and lateral view of the lumbar spine at 125 medical
institutions throughout Korea are collected for analysis and the entrance surface dose received by patients is
measured using a glass dosimeter, The diagnostic reference levels for patient radiation dose in pelvis and
lumbar spine radiography to be recommended to the medical institutes is arranged by establishing the dose
from the patient radiation dose that corresponds to the 3rd quartile values as the appropriate diagnostic ref-
erence level for patient radiation dose.

Results : According to the results of the assessment of diagnostic imaging information acquired from pel-
vis and lumbar spine radiography and the measurement of patient entrance surface dose taken at the 125
medical institutes throughout Korea, the tube voltage ranged between 60~97 kVp, with the average use be-
ing 75kVp, and the tube current ranged between 8~123 mAs, with the average use being 30 mAs. In the
posteroanterior and lateral views of lumbar spine radiography, the tube voltage of each view ranged be-
tween 65~100 kVp (average use: 78 kVp) and 70~109 kVp (average use: 87 kVp), respectively, and the tube
current of each view ranged between 10~100 mAs(average use: 35 mAs) and between 8,9~300 mAs(average
use: 64 mAs), respectively, The measurements of entrance surface dose that patients receive during the pel-
vis and lumbar spine radiography show the following results: in the posteroanterior view of pelvis radiog-
raphy, the minimum value is 0,59 mGy, the maximum value is 12,69 mGy and the average value is 2,88
mGy with the 1st quartile value being 1.91 mGy, the median being 0.59 mGy, and the 3rd quartile value
being 3.43 mGy. Also, in the posteroanterior view of lumbar spine radiography, the minimum value is 0,64
mGy, the maximum value is 23.84 mGy, and the average value is 3.68 mGy with the 1st quartile value be-
ing 2.41 mGy, the median being 3.40 mGy, and the 3rd quartile value being 4.08 mGy. In the lateral view
of lumbar spine radiography, the minimum value is 1.90 mGy, the maximum value is 45.42 mGy, and the
average value is 10,08 mGy with the 1st quartile value being 6.03 mGy, the median being 9.09 mGy and the
3rd quartile value being 12.65 mGy.

Conclusions : The diagnostic reference levels for patient radiation dose to be recommended to the medi-
cal institutes in Korea is 3.42mGy for the posteroanterior view of pelvis radiography, 4.08 mGy for the
posteroanterior view of lumbar spine radiography, and 12,65 mGy for the lateral view of lumbar spine
radiography. Such values are all lower than the values recommended by 6 international organizations in-
cluding World Health Organization, where the recommended values are 10 mGy for the posteroanterior view
of pelvis radiography, 10 mGy for the posteroanterior view of lumbar spine radiography and 30 mGy for the
lateral view of lumbar spine radiography.

Key Words : Pelvis Radiography, Lumbar Spine Radiography, Patient Dose, Diagnostic Reference Level
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