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— Abstract —

Measurement of Dose Distribution for Diagnostic X—ray

You Hyun Kim
Dept. of Radiologic Technology, Allied Health Sciences, Korea University

Joon Huh, Seung Chul Kim, Yoon Jong Min
Institute of Radiological Technology, Dong A X~ray Co., LTD

This study was performed to find out dose distribution, pdd, surface dose and off cen-
ter ratio. A few articles is analysis of dose data in radiotherapy field, there is no
standardized measure of an assessment of exposure dose at diagnostic radiology, yet.
And authors demonstrated a new assessment measure by ion chember, TLD and film

dosimetry system.

We assurance that our data is useful to quantiative analysis of exposure dose and

clinical fields for reduction of radiation dose.
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1. Ag7|7|
X4 4% :Esm DXG 550 150kV,
500mA
22 7] . *Electrometer : Capintec 192 expo-
sure/exposure rate meter
% Jon chamber : PM 05
* TLD : Reader 2500
Kyokko TLD Annealing Oven
22} . MG2Si04—Tb
* Film : Fuji—Rx
* Mutidata Film Dosimetry System

* Phantom : acryl phantom
* A5 P A7) 1 F4F DSP—5000(90 sec)
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25cme] ARSI 20cm FAY otz HHY
& 3% AFL dFFHA FAAIII] A
mAs} & Agd wal W3 AF|EAM ota¥
FdoMe HFe A

Ay e wELL ion chamber®d TLDE
o] g3t 1Y 20AM e} #o] EHOA 20cm
o7t x& #AY 60. 70. 80. 90. 100. 110.
120kVp, #Alo} 25%x25cm, SSD 100cm=
phantomWjol] ZApokel FAHAA lem ZHF
oz Z=3x39gom, OCR(off—center ratio)+=
Fuji-Rx film& ¥ 39Asg Zo] AL
80 kVp, #&Ale} 25x25cm, SSD 100cmo
2R3 AEFHEA7|Z FAF Multidata film
dosimetry systemg& o] &3la] dataztg& <49l
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HAEF V) 60 70 80 90 100 | 110 | 120 | 130 | 140
FAMFE(x107* C/ke) 0.61 | 0.86 | 1.21 | 1.59 | 1.97 | 2.36 | 2.76 | 3.18 | 3.60




B2 Azuse ng EA4Z9 ¥ o 2z=E 129 6% 2tk £ TLDE %
@ ABHT WEEe B 49 o] Uehgrh

A |mAs(AF)| B FHAF
(em) | (mA xsec) | (AR &R, F) | (mR) 100
50 | 5 17.5 110 90 —s- 60kVp
75 | 10 175 105 80 | —=— 80kVp
100 | 20 17.5 96 70 4 —+ 100kVp
125 | 375 17.4 88 60 ~ 120kVp
150 55 17.2 82 3 50 ‘.\'%
175 | 75 18.0 79 < 40 \\
200 [100 17.5 75 B 30 \\Q\
225 |150 17.5 72 20 NN
10 %
0 . . ' . ' . . . : F
3. R 0 2 4 6 8 10 12 14 16 18 20
depth(cm)
Ion chamber& o|&3le] FA¢ dataz ¥ 3 38 6. wAg] e ARdFUeE
s} o] e o 3 60. 80. 100. 120kVp lon chamber
B 3. #AYd wE A#4A% 9E-2 (ion chamber)
Kv 60 70 80 90 100 110 120
depth
Ocm | 100 100 100 100 100 100 100
1 85.5 83.31 87.25 89.04 88.47 93.43 90.49
2 68.0 69.80 73.33 75.08 76.88 78.51 79.58
3 56.08 58.04 62.25 64.45 66.19 69.25 70.42
4 46.04 47.84 50.83 53.82 56.44 59.40 60.28
5 36.01 39.22 42.25 45.18 48.02 51.94 52.11
6 28.99 32.55 35.00 37.87 41.09 44.78 45.07
7 22.30 26.27 29.75 31.89 34.31 37.31 37.68
8 18.17 21.57 24.17 26.91 29.21 31.94 33.45
9 15.27 17.65 20.08 22.26 24.60 26.87 28.17
10 11.48 14.51 16.42 18.94 2015 | 22.99 22.54
11 9.25 12.55 13.33 15.61 16.49 19.40 20.77
12 747 9.41 11.42 13.29 13.86 17.01 17.25
13 6.24 8.24 9.75 10.96 11.73 14.03 15.14
14 5.02 7.06 7.50 9.30 9.75 11.94 12.32
15 5.49 6.42 7.31 7.92 9.55 9.51
16 3.92 475 5.98 6.44 7.76 8.45
17 3.33 4.98 5.30 6.27 7.04
18 2.50 3.99 4.46 5.37 5.28
19 3.32 2.97 4.18 4.23
20 1.99 2.48 3.47 3.78




H 4 BAQ @& JFIF HE&(TLD)

FAY
ol ) 70 80 90 100 110 120
0 100 100 100 100 100 100 100
1 84.11 84.34 85.8 86.47 87.77 88.96 89.00
2 67.31 68.11 74.42 75.57 76.46 77.49 78.38
3 56.36 59.84 62.68 66.44 67.34 68.80 69.35
4 44.54 48.37 51.76 54.52 54,99 55.07 60.44
5 34.38 39.75 44.49 47.14 47.21 49.14 53.22
6 30.21 31.68 37.52 41.76 40.14 44.19 45.29
7 26.51 28.00 32.81 35.64 36.28 38.15 39.81
8 22.74 24.61 27.41 31.79 32.85 32.94 36.12
9 18.55 21.58 23.51 27.11 32.02 29.79 32.90
10 15.95 18.29 19.74 26.48 27.47 27.79 30.10
11 14.25 16.96 18.09 25.29 26.28 26.31 29.34
12 11.62 13.24 15.42 18.16 19.69 20.31 24.70
13 10.42 11.29 13.32 16.45 16.85 19.44 20.34
14 8.47 9.65 13.61 15.98 17.88 17.49 19.97
15 7.52 8.20 10.37 14.64 14.03 14.65 16.47
16 6.77 7.81 7.94 14.51 14.37 14.36 15.21
17 5.68 6.58 7.59 12.28 12.48 13.15 14.42
18 4,98 5.63 5.19 10.31 10.82 11.94 12.29
19 4.55 4.05 4.82 8.06 9.97 10.69 11.76
20 3.88 4.32 4.45 7.25 8.60 10.28 10.86
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¥ 5. OCR data for 80 kVp

depth
0cm 3cm 6 cm 9cm 12 cm 15 cm
-15 0.29 0.413 0.211 0.072 0 0
—14.6 0.29 0.413 0.275 0.111 0 0
—14.2 0.29 0.413 0.349 0.194 0.017 0
—13.8 0.376 0.5 0.432 0.288 0.077 0
—134 0.456 0.617 0.54 0.376 0.152 0
—-13 0.569 0.749 0.643 0.441 0.199 0.006
—12.6 0.752 0.839 0.705 0.48 0.22 0.016
—12.2 0.913 0.875 0.735 0.506 0.235 0.021
—11.8 0.972 0.888 0.753 0.526 0.253 0.028
—114 0.983 0.897 0.768 0.543 0.269 0.041
-11 0.987 0.902 0.779 0.557 0.284 0.054
—10 0.993 0.909 0.804 0.585 0.319 0.079
-9 0.991 0.916 0.815 0.614 0.336 0.103
-8 1.003 0.915 0.823 0.634 0.351 0.117
-7 1.006 0.917 0.833 0.648 0.368 0.131
—6 1.004 0.923 0.838 0.656 0.378 0.144
-5 1.007 0.927 0.847 0.662 0.388 0.149
—4 1.007 0.931 0.848 0.663 0.395 0.158
-3 1.009 0.934 0.852 0.661 0.408 0.17
-2 1.007 0.936 0.858 0.661 0.416 0.174
-1 1.002 0.936 0.862 0.657 0.414 0.176
0 1 0.941 0.861 0.657 0.41 0.179
1 1.002 0.936 0.862 0.657 0.414 0.176
2 1.007 0.936 0.858 0.661 0.416 0.174
3 1.009 0.934 0.852 0.661 0.408 0.17
4 1.007 0.931 0.848 0.663 0.395 0.158
5 1.007 0.927 0.847 0.662 0.388 0.149
6 1.004 0.923 0.838 0.656 0.378 0.144
7 1.006 0.917 0.833 0.648 0.368 0.131
8 1.003 0.915 0.823 0.634 0.351 0.117
9 0.991 0.916 0.815 0.614 0.336 0.103
10 0.993 0.909 0.804 0.585 0.319 0.079
11 0.987 0.902 0.779 0.557 0.284 0.054
11.4 0.983 0.897 0.768 0.543 0.269 0.041
11.8 0.972 0.888 0.753 0.526 0.253 0.028
12.2 0.913 0.875 0.735 0.506 0.235 0.021
12.6 0.752 0.839 0.705 0.48 0.22 0.016
13 0.569 0.749 0.643 0.441 0.199 0.006
13.4 0.456 0.617 0.54 0.376 0.152 0
13.8 0.376 0.5 0.432 0.288 0.077 0
14.2 0.29 0.413 0.349 0.194 0.017 0
14.6 0.29 0.413 0.275 0.111 0 0
15 0.29 0.413 0.211 0.072 0 0
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