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By analyzing each part of expsure condition and the status of an entrance dose which is exposed to

patients, this study reached the following conclusion.

Since there is no standard in setting up an exposure condition, the technology practiced in each facility

varies tremendously, and the entrance dose increased especially due to the improper selection of screen and
grid and the shortage of a total amount of filtration in reaching the standard filtration amount.

Entrance dose was, generally, turned out to be 2~3 times as much as that of advanced countries, and
there was big difference between facilities : approximately 52 times inlateral of cervical vertebrae, 35 times in
A-P of femur, 33 times in chest A-P, and 11 times in lumber A-P.

Therefore, to minimize the entrance dose of a patient with thegreatest amount of image information,

acquirement of technological know-how necessary for standardization of exposure condition for each part can

be an important research task.
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Table 1. Distribution of studied medical facilities

Division

No. of medical facilities (%)

University hospital
General hospital
Private clinic
Total

18
25
57
100
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Table 2. The distribution of apparatus used for radiography

Division

No. of medical facilities (%)

Single phase

Three phase

Inverter
Total

68
29
3
100
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Table 3. The distribution of X-ray tube voltage used for radiography

part Steul € spine T-spine L spine Pelvis Femur Knee Ankle Forearm Chest
kV A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P
40~49 6 19 37
50~59 1 6 1 9 59 71 58 3
60~69 11 27 38 19 7 2 7 3 16 58 32 10 5 29
70~79 | 58 63 46 53 68 27 60 10 69 30 2 32
80~89 | 31 9 8 25 25 66 32 51 15 3 14
90~99 1 5 1 34 6
100~109 1 2 2 1 3
110~119 4
120~129 9
Average | 744 711 694 740 745 807 762 854 730 665 572 532 508 793
Max 83 84 100 105 8 95 96 100 86 82 100 65 63 125
/Min 60 56 50 50 64 66 62 68 60 54 46 42 40 55

Table 4. Comparision of X-ray tube current used for radiography

part Skull C-spine T-spine L -spine Pelvis Forear
Femur Knee Ankle Chest
mA A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P ‘ m
1 ~99 2 5 5 7
100~199 6 6 9 8 7 4 ] 4 8 30 65 66 65 11
200~299 68 68 66 67 66 68 68 66 64 48 18 19 18 47
300~399 18 18 16 17 20 20 20 23 20 14 7 5 5 32
400~499 2 1 2 1 1 i 1 1
500~599 2 2 2 2 2 2 2 1 1 1
600~699 1 1 1
700~799 1 1 1 1
Unknown 3 3 3 3 3 3 3 3 3 3 3 3 3 4
Average | 2321 2327 2312 2288 2325 2356 2363 2360 2336 1925 1402 1379 2439 2423
Max 688 714 714 500 694 654 700 625 714 500 500 500 500 500
/Min 100 100 100 100 100 100 100 100 100 50 50 50 50 100
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Table 5. The distribution of exposure time usde for radiography
part Skull C-spine T-spine L spine Pelvis Femur Knee Ankle Forearm Chest
Sec A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P
0.001 ~ 0.0049 2
0.005 ~ 0.009 1
0.01 ~ 0.049 3 5 9 5 8 25 30 30 22
0.05 ~ 0.09 10 17 17 5 4 1 23 38 44 42 24
01 ~ 029 73 76 68 70 67 28 61 21 73 56 32 22 24 46
03 ~ 049 14 6 1 2 19 48 27 43 13 2 1 1 1
05 ~ 09 2 2 4 17 1 26 1
1.0 ~ over 1 1
Unknown 3 3 3 3 3 3 3 3 3 3 3 3 3 4
Average 019 017 0137 016 0214 0336 022 05 0.2 0.2 0.1 0.1 0.1 0.1
Max 0.4 04 0.8 1 08 0.8 0.8 1.6 08 0.8 0.4 04 04 0.4
/Min 0.025 0.025 0016 002 0036 0.055 004 0072 0.028 0015 001 0.01 0.01 0.002

Table 6. The distribution of millampere second for radiography

part Skul C-spine T"spine L-spine Pelvis Femur Knee Ankle Forearm Chest
mAs A-P Llat. A-P Lat AP Lat AP Lat AP
1~4 2 9 12 12 7
5~9 1 4 1 13 44 57 60 19
10~19 6 8 14 17 3 1 1 8 29 43 28 25 26
20~29 14 21 46 30 20 7 17 15 22 2 3 3 21
30~39 20 20 15 19 18 9 12 17 14 1 11
40~49 30 30 15 17 29 9 21 10 32 12
50~59 11 10 4 4 4 6 13 9 1 4
60~69 14 8 10 17 25 27 13
70~79 2 6 4
80~89 2 2 5 15 1 18 1 4
90~99 1 9 6
1020~149 2 1 12 1 24
150~199 7 1 12 1
200~299 4
300 ~over 1
Average | 4038 358 2688 318 4257 7121 4726 965 409 276 93 78 76 20.2
Max 80 80 80 100 100 160 160 375 160 300 55 25 20 80
/Min 10 75 7 8 14 16 16 20 12 04 1 1 1 1.2
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Table 7. The distribution of focus-film distance used for radiography
- part Skull C-spine T-spine L spine Pelvis Femur Knee Ankle Forearm Chest
SID A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P
1~ 99 2 2 1 1 1 1 1 1
100~119 98 97 98 21 94 97 100 98 99 100 100 100 99
120~149 1 3 1
150~179 1 10 3 1 13
180~199 65 2 1 71
200 cm 1 6
Average | 100.3 1003 101.0 1598 1035 101.7 1001 1005 1001 100.15 100.15 1002 100.1 1719
Max 100 120 150 200 180 180 110 140 110 110 110 110 110 200
/Min 96 96 99 100 99 98 100 98 98 100 100 100 98 100
Table 8. The distribution of anti-scatter grid used for radiography
. Part Skull C-spine 1-spine L “spine Pelvis Femur Knee Ankle Forearm Chest
Grid ratio A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P
6:1 1 1
8:1 84 85 85 78 86 85 85 34 83 38 16 13 15 58
10:1 5 2 2 2 6
12:1 4 5
1411 3
Unknown 5 4 4 2 4 4 1 1
Non grid 1 1 4 13 1 4 56 82 85 83 27
Table 9. The distribution of added filter used for radiography
. Part Skul C-spine Tospine L “spine Pelvis Femur Knee Ankle Forearm Chest
Filter A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P
0.5mmAl 17 17 17 17 17 17 17 17 17 17 17 17 17 18
0.7mmAl 5 5 5 5 5 5 5 5 5 5 5 5 5 4
1.0mmAl 8 8 8 8 7 7 7 7 7 8 8 8 8 8
1.2mmAl 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.5mmAl 7 7 8 8 9 9 9 9 9 8 8 8 8 8
1.8mmAl | "2 2 2 2 2 2 2 2 2 2 2 2 2 2
2.5mmAl 1 1 1 1
Non 60 60 59 59 59 59 59 59 59 58 58 58 58 59
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Table 10. The distrabution of intensifying sereen used for radiography

Part Skull C-spi T-spi L-spi i
a 2 Spine spine SPine Pelvis Femur Knee Ankle Forearm Chest
Screen A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P
Middle 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bule High 28 28 28 28 28 28 28 28 28 28 28 28 28 28
Unknown| 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Middle 16 16 15 15 13 12 13 12 13 13 15 15 16 15
Green High 37 37 38 38 40 41 40 41 40 40 38 38 38 37
Unknown| 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Blue type Green type
Low sensitivity: FS, BF Low sensitivity : HR-3 Lanex Film
Middle sensitivity : MS Middle sensitivity : HR-4 KM. Lanex Medium KO -220
High sensitivity : HS-D-37 High sensitivity : HR-6, HR-8 Lanex Regular KR. KO-440

Table 11. The distribution of x-ray film used for radiography

Part Skull C-spine T-spine L-spine  Pelvi
. ar = P P ewis Femur Knee Ankle Forearm Chest
Film A-P Lat. A-P Lat. A-P Lat. A-P Lat. A-P
Standard
Blue  contrast 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Unknown 8 3 8 8 8 8 8 8 8 8 8 8 8
Low contrast| 1 1 1 1 1 1 1 1 1 1 1 1
Standard
contrast 48 48 48 48 49 49 49 49 49 49 49 49 49 45
GreenH, b
1g
contrast 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Unknown 14 14 14 14 13 13 13 13 13 13 13 13 13 13
Blue type Green type
Low contrast : L, C-type
Standard contrast : New RX. A Standard contrast : G-type
High contrast : New RX-L High contrast : L-type
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Table 12. The distribution of skin entrance dose in radiography(mSv)

part Skull C-spine T-spine L-spine Pelvis
Femur Knee Ankle Forearm Chest
mSv A-P Lat. A-P Lat. A-P Lat A-P Lat AP
0.01~0.09 1 7 12 7

0,.1~0.49 5 36 1 1 1 24 81 72 55 54

0.5~0.99 2 3 29 30 3 2 2 21 16 4 5 33

1.0~199 | 18 32 36 10 20 3 12 29 29 1 6

20~299 | 23 40 18 13 24 5 23 2 26 14

3.0~399 | 38 13 8 3 24 10 34 5 23 9

4.0~4.99 9 4 2 3 11 5 14 6 13 2

5.0~59 4 3 2 4 1 4 1 2

6.0~6.99 4 2 2 5 19 4 16 2

7.0~7.99 1 1 6 11 4 6 1
8.00~over| 1 2 45 3 64 1 1
Unknown 1 5 11 11

Average | 319 231 167 133 341 846 361 1116 289 152 035 023 0221 0.44

Max 84 525 685 785 8.4 26 8.4 26 8.5 4.85 1.2 0.8 0.82 1.97

/Min 098 056 03 0.15 0.4 12 0.8 2.1 045 014 009 008 0.06 0.06
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