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Table 1. Surveyed x-ray examination parts.

* Typical examination for adults
1. Skull PA and Lat
. Cervical spine AP and Lat
. Thoracic vertebra AP and Lat
. Chest PA and Lat
Lumbar vertebra AP and Lat
. Pelvis AP
. Hip AP and Lat
Knee AP
. Shoulder AP
. Elbow joint
11. Wrist joint
12. Abdomen AP

O 00N O U W
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* Typical examination for children
13. Chest PA (0~3 years)
14. Chest PA (4~6 years)

AP: anterior-posterior projection, PA: posterior-anterior projec-
tion, Lat: lateral projection

Table 2. Surveyed items and radiographic conditions.

Juy

. Tube voltage, Tube current, Exposure time
. Rectification way of x-ray equipment
(single phase, Three phase, invertor, constant)
. Image receptor system (F/S, CR, DR)
. Grid ratio
. Thickness of total filtration
. Focus to film distance
. Numbers of examination

N

NoN G W
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Bl CT unit
Il Dental unit

1 General radiography unit
{1 Radiography/Fluoroscopy unit
Mamography unit

Fig. 1. Distribution of x-ray equipment.
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Ax)7} 401 2 13.2%, CTE Ax]7} 246 & 8.1%
A Ax st 2182 72%F o ® JEbyoh(Fig.
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2l Ax 71 273 E 9.0%, ©v)4te] 183UE 6.0% o8
UeEteh(Fig. 2). F3All o E/FE M FSHo]
46.8%, CR¥ o] 26.6%, DR¥ o] 17.7%, u]Ato] 8.9% & 1}E}
wchFig. 3).
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3 Inverter
1 Three phase
Single phase

IE Constant voltage
Hl Unknown

Fig. 2. Distribution of X-ray equipment by rectification way.

Total

1 F/s
[ CR
B8 DF
Ml Unknown

Fig. 3. Distribution of X-ray Equipment by receptor system.
F/S: film/screen type, CR: computed radiography, DR: digital
radiography.
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Fig. 4. Distribution of x-ray examination.
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Spine
Chest
Abdomen
Pelvisthip
Knee AP
Shoulderap
Elbow AP

Wrist AP

Table 3. Distribution of x-ray examination factors. ( ): SD

Sites fcl:?) 'Ihzzl;n)ess kvp mAs
Abdomen 1008 (35) 200 738 (6.8) 33.0 (30.8)
C spine-AP 1016 (10.0) 150 679 (58) 194 (15.9)
Chest Lat 1643 (32.2) 350 103.7 (21.0) 251 (24.5)
Chest PA 1776 (158) 200 1055 (20.7) 8.7 (10.5)
C spine -Lat 1755 (19.8) 20.0 73.6 (6.6) 24.8 (17.4)
Elbow 100.7 (3.4) 7.0 50.7 (5.6) 6.2 (4.8)
Hip AP 100.8 (3.5)  20.0 72.0 (5.8) 301 (24.9)
Hip Lat 1008 (3.5) 200 744 (70) 361 (32.3)
Knee AP 100.7 (34) 150 551 (54) 8.1 (8.8)
L spine-AP 1014 (82) 200 76.0 (6.0) 347 (19.7)
L spine-Lat 1013 (82) 350 840 (72) 679 (37.6)
Pelvis AP 100.8 (3.5) 20.0 722 (70) 312 (30.7)
Shoulder AP 1008 (3.5) 15.0 63.7 (7.2) 153 (12.2)
Skull AP 100.8 (41) 200 724 (5.3) 27.5 (18.1)
Skull Lat 1008 (35) 150 69.3 (5.3) 245 (17.3)
T spine-AP 1014 (82) 200 73.6 (6.0)  30.0 (18.3)
T spine-Lat 1014 8.2) 350 794 (68) 473 (27.6)
Wrist 100.7 (3.4) 5.0 47.0 (5.5) 5.1 (4.4)
Chest PA
(4~6 years) 1276 (38.2) 10.0 764 (214) 59 (47)
Chest PA
(0~3 years) 1014 (9.2) 4 100 588 (151) 5.5 (6.3)

FFD: focus to film distance (values are cm in average), Thick-
ness: thickness of examination sites, kVp: kilo voltage peak,
mAs: milliampare second, SD: standard deviation
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Table 4. Entrance surface dose (mGy) estimated by
calculation method in comparison with the IAEA guid-

ance levels.

Examination

No. of
institutions value

75%

Mean SD

]apans) IAEA?

SKULL AP 160 223 205 141 272 500
SKULL LAT 160 169 136 101 19  3.00
CHEST PA 155 028 031 049 025 040
CHEST LAT 136 287 18 153

C-AP 160 123 114 097 1

C-LAT 160 061 055 048

T-AP 60 3 258 157 361 700
T-LAT 158 1145 804 398 604 2000
L-AP 160 38 318 176 56  10.00
L-LAT 154 1548 1227 861 1254 3000
SHOULDER AP 161 086 073 084

WRIST 161 014 012 011

ELBOW 161 018 017 017

ABDOMEN 160 32 277 269 231 1000
HIP AP 161 327 066 216

HIP LAT 161 37 325 33

KNEE AP 161 032 032 038

PELVIS AP 160 337 277 265 32
CHILD 133 023 021 028 017
(4~6 years)

CHILD 148 021 016 016 011

(0~3 years)
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Fig. 5. The histograms of radiation dose in four types of radiography.
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A Study on the Utilization of Diagnostic Equipments and Patient Dose
for Diagnostic Radiological Procedures in Korea

Youhyun Kim*, Jonghak Choi*, Sungsoo Kim', Chanhyeup Lee’,
Pyongkon Cho?, Youngbae Lee®, Chelmin Kim'

*Department of Radiological Technology, College of Health Sciences, Korea University,
TCollege of Singu, TKorea University Medical Center Anam Hospital,
YKorea University Medical Center Guro Hospital, "NHIC lisan Hospital

IAEA’s guidance levels have been provided for western people to the end. Guidance levels lower than the
IAEA’S will be necessary in view of Korean people’s proportions. Therefore, we need to develope the
standard doses for Korean people. And we conducted a nationwide survey of patient dose from x-ray
examinations in Korea. In this study, the 278 institutions were selected from Members Book of Korean
Hospital Association. The valid response rate was approximately 57.9%. Doses were calculated from the
questionnaires by NDD method. We obtained the results were as follows; 1) General radiographic
equipments were distributed for 42.0%, fluoroscopic equipments 29.4%, dental equipments 13.2%, CT units
8.1% and mamographic units 7.2%. 2) According to classification by rectification, three-phase equipments
were 29.9%, inverter-type generators 29.5%, single-phase equipments 25.5%, constant voltage units 9.0%
and unknown units 6.0%. 3) According to classification by receptor system, film-screen types were 46.8%,
CR types 26.8%, DR types 17.7% and unknown types 8.9%. 4) The number of examinations were chest
49.2%, spine 16.8% and abdomen 12.7%. 5) Patient doses were head AP 3.44 mGy, abdomen AP 4.25
mGy and chest PA 0.39 mGy.

Key Words: Radiography, Patient dose, Guidance level
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