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Abstract

The hazard level will be increased with the augmentation of the dose received by patients. Therefore,
patients radiation dose have been analyzed by this study for the radiology clinics located at Seoul and Gyeongin
area from August 2009 to September 2010. In the case of the front and rear directional inspection of skull,
patient radiation dose was turned out to be 1.75mGy for radiology clinic, 3.00mGy for UK, 3.00mGy for Japan,
and 5.00mGy for Germany, therefore, radiology clinic was the lowest. In the case of lateral directional
inspection of skull, patient radiation dose was turned out to be 1.49mGy for radiology clinic, 1.50mGy for 3rd
medical institution, therefore, radiology clinic was measured lower, and it was lower than 3.00mGy which is
the recommended dose of IAEA. In order to reduce medical exposure of patient, optimization of efficient
protection of radiation and reduction of medical radiation exposure are thought to be required by observing
recommendation of international organization based on the result of this study.
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D = NDD-M(f) x mAs x (1/FSD)" w--vvvvessseeeees D
D : Entrance Surface Dose(mGy)

NDD-M(f) : NDD-M factor

mAs : Tube Current(mA) X Exposure Time(s)
FSD : Film-to-Skin Distance(m)
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Table 1. Survey ltems on Radiographic Conditions

1

. Tube Voltage, Tube Current, Exposure Time

2.

Rectification way of X-ray Equipment
(Single Phase, Three Phase, Invertor)

. Image Receptor System(F/S, CR, DR)

. Grid Ratio

. Thickness of Total Filtration

. Focus—FiIm Distance

F/S : Film Screen type
CR : Computed Radiography
DR : Digital Radiography

Table 2. Survey X-ray Examination Parts

. Skull AP, Skull LAT

. Cervical spine AP, Cervical spine LAT

. Thoracic spine AP, Thoracic spine LAT

. Lumbar spine AP, Lumbar spine LAT

. Chest AP, Chest LAT

. Abdomen

. Pelvis

. Hip AP, Hip LAT
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. Knee AP

. Shoulder AP

. Elbow

. Wrist

PA @ Posterior-Anterior Projection
AP : Anterior—Posterior Projection
LAT : Lateral Projection
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04 = 2.0/1.0 3.2 F/S 10:1
05 Abay 2.0/1.0 2.1 (R 10:1 o
Table 4. §7052| BtAtm| ZMEt (unit : mGy)
06 = 2.0/1.0 7.2 F/S
Skull AP Skull LAT
07 = 2.0/1.0 2.1 (R 10:1
08 = 2.0/1.0 2.9 (R 10:1 ol 0.% 073
0 1.95 1.54
09 OIHE] 2.0/1.0 2.3 F/S 10:1 03 1.00 0.7
10 OIHIES 2.0/1.0 25 F/S 8:1 04 0.52 0.50
" 05 1.20 4.10
11 chl 2.0/1. 2.4 R 10:1
011.0 0 06 0.83 0.38
12 N 2.0/1.0 2.9 F/S 10:1 o7 0.54 1.20
13 = 2.0/1.0 2.1 F/S 10:1 08 1.5 1%
09 1.9 1.61
14 = 2.0/1.0 2.1 (R 10:1 0 >3 T®
15 OIHIE 1506 2.1 (R 10:1 11 1.80 1.27
12 5.47 3.%
16 oIHIE 2.0/1.0 2.4 (R 10:1
13 2.17 1.87
17 QIHE 2.0/1.0 2.1 R 10:1 14 1.16 0.67
18 Erar 2010 2.1 F/s 10:1 15 4.9 4.18
16 2.07 1.43
CFAF N
19 =N 2.0/1.0 24 R 8:1 p- 379 %
20 = 2.01.0 2.1 F/S 10:1 18 1.25 0.8
21 = 2.0/1.0 3.0 (R 10:1 19 .08 0.7%8
20 1.38 0.66
22 CHA 2.0/1.0 2.3 F/S 10:1 1 0.88 0.78
23 OIHEY 2.0/1.0 2.1 R 10:1 2 1.17 0.8
3 2.81 2.%
OIHE .0/1. . :
24 HES 2.0/1.0 2.2 F/S 8:1 ” o0 =
25 = 2.01.0 22 F/S 10:1 %5 1.61 1.21
% oA 2010 50 F/s 10:1 % 0.74 0.%
27 0.38 0.29
27 = 2.0/1.0 2.0 F/S 10:1 % 2% o1
28 OIHEd 1.2/0.6 2.3 R 10:1 29 0.75 0.49
29 Chat 2.0/1.0 2.1 F/S 12:1 0 1% 0.1
== s : ' # A% ATMXRIA Bred
30 = 2.0/1.0 2.1 F/S 10:1
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A 0.08mGy - HNAF 1.57mGy7HA SAEH AL,
Hadga Hojsdee] Apolzk oF 196 = VhERL
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0.22mGy 5Bl HNAF 6.40mGy7HA] SAEAAL, H A

a2

0.16mGy -] 5.70mGy7HA Z78 ¥ AL, kel zpo]7} Azt Hujdre] xbo] 7} oF 29182 L ERCHTable
°F 35.6M = YEFSTHTable 5). 6).

Table 5. M F5o| BHAlm|ZMEk (unit : mGy) Table 6. 72| stXjm|=ZMEF (unit : mGy)

Cs T-s L-s Chest PA Chest PA

Ry TRy Py Chest PA Crest LAT (Child) (Infant)
ol 073 028 052 269 0% 3.13 o1 02 0% 0.0 0.0
2 0.8 06 174 6.6 217 947 ® 06 0. YT 0.5
0B 05 02 1.0 26 118 580 5 0 05 00 00
o 064 075 05 233 113 3.9 o o e o G
05 442 133 665 9.08 46 270 % o e o %

% 024 02 05 1.8 08 3.7
o7 12 003 1.2 346 1.8 48 % 0.6 0.51 0.8 0.00
5 i m T im 2z ie 07 0.19 0.23 0.14 0.13
® 13 043 25 53 346 23 08 0.31 2.15 0.24 0.60
0 104 066 218 636 3.0 824 ® 0.97 0.97 0.12 0.49
M 146 041 2.5 378 1.2 2.9 10 0.16 0.84 0.6 0.07
2 570 258 10.00 25 11.89 4.4 Il 0.72 0.2 0.07 0.87
13 187 065 260 59 3.00 10.04 12 .27 6.40 2.60 1.44
% 077 116 114 57 247 9.5 13 0.57 1.59 0.2 0.04
5 2.3 0.8 379 58 5%  8.67 14 0.3 0.% 0.12 0.07
6 143 05 2.0 426 211 7.8 15 0.24 2.11 0.37 0.24
7 1.6 207 548 13.9 5% .13 16 1.45 278 0.14 0.91
18 0.68 0.34 1.56 3.5 1.88 7.12 17 1.57 1.87 - -
19 1.06 1.55 1.4 444 1.51 7.20 18 0.15 0.9 0.21 0.15
21 042 021 079 3.00 09 4.0 0 01 0 040 0.0
2 078 1.6 1.06 246 140  4.46 ” 0 - X o0
B 1.3 045 474 963 53  9.48 > 0 T T 0
24 121 263 3.60 59 46 8.8 = o % 0% o3
25 121 1.8 161 3.05 2.00 3.4

% 069 097 149 937 149  12.00 24 0.19 2% 0.29 0.1
7 02 010 044 495 164 7.4 % 0.% 1.8 0.2 0.2
8 1.9 214 43 821 524 2045 % 0.16 341 0.24 0.4
29 02 029 078 276 1.7 403 & 0.10 0.72 0.02 0.8
0 016 02 124 23 2.3 7.15 3 0.1 2.01 0.05 -
29 0.20 0.24 0.13 0.08
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nE AT smGyhd SgEgon, Agayg 20 BT R SRR A FTAP
o] HAMEe] oF 455u) o] AT, Ao w2 A EAGS NDDH R S4
RS IR EANES SEPARS DI PARS L [ N DL [ ¢ Avt s AFTEFHAA S AR el
0.35mGy—]:|LE1 oA gk 11.26mGy77]'X] é_;(o&]gj\i, 3 FH A% 0.05mGyFE HojAd 2.90mGy A =3 F]
2w AgiMEe] xjolzh oF p9ujE vrehgTh AL, HAdwa} o] Apol7h o sguj = e
R
(Table 7). ko
TEE ATy Aol A= SRl F A BFo] H A
Table 7. 25 9 Zghgo| six} I ZM2F  (unit : mGy) 2 0.02mGyFE HUAF 0.99mGy7HA S E A,
Z ﬁ\__)ﬂ 2ky X X 2ko] zlo ok H L}E 1)}
Abio;nen belvis P Hip AP Hip LAT HAAFY HopdEe] 2polzt oF 4958 = el
(Table 8).
01 1.10 0.9 0.9 1.17
02 1.9 2.71 2.17 2.17
03 1.18 1.11 0.87 0.88 Table 8. MX|F 2 5tX|Fo| &HA} m|EMEk (unit = mGy)
04 1.09 1.07 0.63 0.66 Knee AP Shoulder AP Elbow AP Wrist AP
05 3.9 4.86 7.8 8.9
% % 5 & 5 01 0.12 0.18 0.09 0.06
i i : i 0?2 0.27 1.08 1.48 0.52
o 1.8 1.% 1.08 1.08 03 0.1 0.43 0.07 0.05
08 1.53 1.53 1.53 1.53 04 0.59 0.37 0.04 0.04
09 0.80 0.9 0.98 0.98 05 1.20 1.53 0.50 0.53
10 2.4 2.4 2 69 281 06 0.06 0.46 0.03 0.02
" & T " % 07 0.17 0.27 0.14 0.10
12 8.19 11.26 11.26 11.26 08 0.14 0.49 0.06 0.06
3 = > > = 09 2.90 0.55 1.47 0.99
! 2 17 17 4 10 0.2 0.80 0.20 0.21
14 1.16 5.78 1.16 1.16 T 021 0P 0.23 0.19
15 4.26 3.73 3.41 3.23 12 0.60 5.07 0.41 0.35
16 2.27 2.07 2.07 2.30 13 0.11 1.37 0.08 0.06
17 5.77 6.65 6.65 9.04 14 0.14 1.00 0.2 0.18
™ % % % s 15 0.37 2.18 0.6 0.22
16 0.22 0.37 0.23 0.14
19 1.35 1.24 1.24 1.24
17 1.23 2.03 0.23 0.22
X 1.63 0.8 0.78 1.38 18 0.08 0.68 0.06 0.08
21 0.82 0.78 0.66 0.59 19 0.16 0.65 0.10 0.08
2 1.17 1.14 1.14 3.18 20 0.08 0.16 0.04 0.03
23 5.33 5.33 5.33 6.6 21 0.05 0.40 0.06 0.02
24 3.8 2.9 3.13 3.42 2 0.15 0.39 0.09 0.07
p T 51 T8l T 50 23 1.04 0.75 0.67 0.53
: ' ' : 24 0.3 1.64 0.24 0.23
% 1.45 1.53 0.97 1.02 = g 5 B %
27 0.18 0.18 0.3 0.38 % 010 0. 007 0.0
2 4.56 3.89 3.89 3.89 27 0.13 0.51 0.10 0.07
2 0.58 1.07 1.00 0.90 28 0.39 1.64 0.11 0.09
30 1.38 1.10 1.10 0.99 29 0.13 0.45 0.10 0.05
30 0.09 0.3 0.06 0.02
# 2% M RLRI0A BeE

o MERIZ[ofA gheE
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AAVEE o] w2 SAlv| E M G PFFghe T A2 5.00mGy R /el statelelo) Shaty] A gol
Tl A BRI A FE 1.75mGy, A5 A =9l A uFEe] A I AgRT A S5
WEAA A DA EHEL 123mGy, FH Fx ey & 10,
FAALA A BT LG 040mGy R HERG O FB AL A= Akl hae] o] Aol
L AN A9 A7 247mGy 040mGy® 74 =o] nl=re] Mk 0.13mGy, F=2] 4l
EA AFTFHANA AT FAFL 040mGy, % 0.2mGy, AR A 03mGy, 529 AF 0.3mGy
Fia AFUFEA A ST EAFES 0.19mGy = 7 o] MEgnc) =i A4 gih 12
HHERSEH(Table 9) O] AR A gl sahol ] el E
ko]l welo] e uFES] AgETh AV AR
Table 9. ZAEt=Of| 2 SHXpm| Z M2 ‘gﬁ‘;ﬁ): _ (unit = mGy) T 7hS no] AA Aol /\]‘JLE]L]— FE Al
2anes B A ggeistate el BANENT PRl 799
Skul | AP 1.75 Ao se] Sapu] Sl grv %ﬂl 74501 A
Skul | LAT 1.49 o VFAF AR fd AHHA w=Ho] B8
C-spine AP 1.23 Ao 2 ALZETHTable 10).
C-spine LAT 0.9
T-spine AP 2.32
Tt AT 503 Table 10. T ZES| T EMF v (unit : mGy)
- Entrance Surface Dose
L-spine AP 2.82 o Yo
L-spine LAT 9.60 P Cen o= @z we su
Chest AP 0.40 ol
Chest LAT 1.46 Skul | AP/PA 1.75 - 3.00 3.00 5.00
Chest AP(Child) 0.28 Skul | LAT 1.49 - 15 2.0 3.00
Chest AP(Infant) 0.29 Chest PA 040 013 02 03 030
Abdomen AP 2.24 Chest LAT 1.46 - 1.00 0.8 1.5
Pelvis AP 2.47 C-spine AP 1.23 - - 0.9 -
Hip AP 2.32 C-spine LAT 0.90 - - 0.9 -
Hip LAT 2.73 T-spine AP 2.3 - 350 4.0 7.00
Knee AP 0.40 T-spine LAT 5.63 - 10.00 8.00 12.00
Shoulder AP 0.94 L-spine AP 282 321 600 50 10.00
Elbow AP 0.26 ‘ 15.1
A L-spine LAT 9.80 - 1400 20.00
Wrist AP 0.19 0
Abdomen AP 224 273 6.00 3.0 10.00
Pelvis AP 2.47 - 400 3.00 10.00
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AT e ® AAAGY 14 guT)El 9
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Table 11. chatI =9 T ZMEF v|m (unit : mGy) AR AEZAZ she] §2m ARA 2 307 7B
Examination FAoIE oA 3Kt QZI & |AEA Jatelstutol 2o A BGala 9l dul XA whaa
Skul | AP/PA 1.75 2.04 5.00 Ao] @8 HANE e AARERAS Ao R
Skul | LAT 1.49 1.50 3.00 sto] HRARA o] & AE H A XA HANE Al E
Chest PA 0.40 0.21 0.40 ) gxpe] A AFgFS FA 8] Fl-¢] W SAA
Chest LAT 1.46 1.5 1.50 2 An9 A9FuEd IxgELALY D T 33} 9
C-spine 1.3 1.09 - 27139 A EHA g v Mg Ade O3
C-spine LAT 0.9 0.48 - 7}511—4_
T-spine AP 2.3 2.10 7.00 Al SAE AR AT EATE
T-spine LAT 5.63 6.17 20.00 ’
spine /P ) >80 10.00 deleateld 1.75mGy, F= 3.00mGy, YU+ 3.00mGy,
Lspine LAT 9.80 6.4 0.00 5 5.00mGy= F7Folgttel o] vtA FAEUL,
Shoulder AP o o1 059 _ T FAREHALN A ST H TS o] gt
Wrist AP 0.19 0.10 - < 040mGy, VI 0.13mGy, 9= 020mGy, IE
Elbow AP 0.6 0.17 - 0.30mGy, 5 030mGy= Gz o] =4 =
Abdomen AP 2.24 2.33 10.00 A=At
o P 2% 2 - A, FNE SuedAlN B Eage 9y
Hip LAT 278 2.8 _ o) gt7tol 4l 1.49mGy, 3%+ 9 E57]F 1.50mGy2 /4]
kel a o7 . stabelglo] Yol Z4HAT 1AEAS] AR Az
Pelvis AP 2.47 2.44 10.00 i )
030mGyRTh WA S4ENT, Ad A5l
ol A Sk} E R e Fe]dtutel 9l 224mGy, 37} 9
@A BE HAER] e 219 059mGrE Aarelstate|glo] = =49
Bgke IAEAS] R3] shxbu) £ 7] H e o}
W2 ZALE] AA B3R EAFS FAS L ot
27re] o abelstabelgle] eli ZALa o)Al TARAS] G/l statel o] Shxtu] Ed v gk ool
A n2e] FANEAY ur} 2o MPgE =5 A7 dn A M9l xshy 3 oy dF
o] olgr] ol ALEE= A4 5o Al 7] AALE A o573l whel A FHAA S Ao
=12 = =
T R nOE T bRl A s SaRusne g i
=A SA4E A FES B9 A A3tsE 9
T7HEE AR IEY BRG] ATt 7 S ola vHelsb D esitha AlRE
= 2002, 9= 20009, HE 20074, 549 2002, =
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