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Abstract

An Experiment on Scattered-ray Content Ratio and Skin Dose
according to the Exposure Condition for Chest Radiography

Young Sun Park, Bong Seon Ahn
Dept. of Radiotechnology, Dae Jon Health Junior College

In"an experiment using chest radiography, the authors measured the scattered ray content
ratio and exposed skin dose giving varieties to the object thickness, tube voltage, additional fil-
ters and grid.

The result was as follows,

In the 80 kV the required mAs for the density 1.8 was 10~20 times as much as in the
140kV, and when 10 : 1 grid was used the required mAs was 3~5 times as much as when
grid was not used.

Under the same tube voltage the scattered ray content ratios were increased as the
additional filter thickness became thicker. And when 10 : 1 grid was used the ratio could be de-
creased 2~5 times as much as when grid was not used.

Skin doses exposed to the patients were increasing as the thickness of the object became
thicker, and were decreasing as filters became thicker while showing slow the decreasing ef-
fects above the 1/8 VL. And when the grid was used skin doses were increased 2~4 times as
much as when not used.

In order to improve the image qualities while reducing the exposures in the chest radiogra-
phy, the authors suggest followings.

The additional filters up to the 1/2 VL will be suitable according to the thickness of the ob-
jects in the 80kv, while the 10 : 1 grid and additional filter of 1/8 VL will be suitable in the
140 kV.
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Table 1. The relation between additional filter
and tube voltage

80kV
Additional filter HVL
Without Al 3.0 mm
1/ 2VL Al 3.0mm 4.2
1/ 4 VL | Cu 0.25+ A1 0.5 mm 5.2
1/ 8 VL | Cu 0.45+ Al 1.0 mm 6.2
1/16 VL Cu 0.75 mm 7.3
140 kV
Additional filter HVL
Without Al 4.8 mm
1/ 2VL | Cu 0.2+ Al 0.4 mm 5.8
1/ 4VL | cu0.5+Al0.2mm 7.2
1/ 8VL | Cu0.8+Al 1.4 mm 8.8
12/16 VL | Cu 1.3+ Al 1.0 mm 10.6
1/32 VL | Cu 1.8+ Al 1.5mm 114
4) A2 :non grid, 10:1& 2@ 13 Z9]
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A2 A28 acryl phantomE ol MSO  Table 2-1. In the 80 kV the required mAs for

TLDZAE st ARH Fid& FHA the density 1.3
Azg 7z gz oA IRHFE &3 Grid
3l ot Thickness(cm) Filter -
no 10:1
no 0.76 2.5
acryl(3~5cm)  cas 1/ 2VL | 1.03 3.6
filter(no~1/32 VL) K ) gridsette 15 1/ 4VL | 145 5.3
Pb 1/ 8VL | 2.2 7.4
1/16 VL 3.7 11
no 1.08 34
Xray tube 1/ 2VL | 14 49
m:m 20 1/ 4 VL 2.05 6.9
- 200 em o 1/8VL | 32 92
1/16 VL. 5.6 14
no 1.51 5.5
Fig 1. The schematic illustration on experimen- 1/ 2VL 1.9 7.8
tal method 25 1/ 4VL 2.7 10.8
1/ 8 VL 4.2 14.5
1/16 VL 7.2 20
V. Agdy
Table 2-2. In the 140 kV the required mAs for .
1. MBS Bt the density 1.8
_ . . Grid
Hoto 5 D=1.8< u7] 4% #AAFH Thickness(cm) Filter — 0T
I gk ¢HEe ¥ 2, ¥ 39 2o = 5038 | 028
BAAYG 80kVEA RrldgnAI} FARE A 1/ 2VL | 0.07 0.4
237 ¥e AS, ¥5 D=18% yeu e 1/4VL | 014 | 06
@ BARTH HBY THES AN £ o 1/ 8VL | 026 | 09
15cm @ ® 0.76 mAs®} 40%, 20cm ¥ o 1/16 VL. | 0.44 1.35
1.08 mAs 8} 46.2%, 25cmd = 151 mAs$} 1/32VL | 0.7 2.0
50.2%0131o0, §Y8 2NN AAE A48T no | 006 | 042
Ao o] mel 7tz 2.5 mAse} 8.1%, 3.4 1/2VL | 012 | 062
mAs9 10.3%, 55mAse 14.6% =2 Ve R 20 17; zI]: gis 222
o $9% #AHYNAN RrdHE 1/2V0LE 1/16 VL 0:66 2:0
Agsta AxE AL A ¥& AS, 2 D 1/32VL | 1.0 3.0
=1.8< Uto LW FASFHI ATH o 0.11 0.67
Laro 15cmollA] 1.03 mAse} 41.2%, 20 cmol 1/2 VL 0.19 0.94
A 14mAsS 47.6%, 25cmolA 1.9 mAso} 25 1/4 VL 0.34 1.32
515%°l3low ARE AL&¥ 3% %z 36 1/8VL | 055 | 19
mAss} 8.2%, 4.9mAsst 105%, 7.8 mAssh 1/16 VL | 089 | 27
149%019o8 $rleiRB FALY Flol m 1/32VL | 13 | 38
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Table 3-1. The scattered ray content ratio(%)
giving varieties to the object thick-

Table 3-2. The scattered ray content ratio(%)
giving varieties to the object thick-

ness, additional filters and grid ness, additional filters and grid
(80 kV) (140 kV)
Grid . . Grid
Thickness(cm) Filter ! Thickness(cm) Filter no 10:1
no 10:1
no 27.2 9
no 40 8.1 1/2VL | 304 | 114
1/2VL | 41.2 8.2 15 1/4VL | 335 | 13.6
15 1/4VL | 421 8.4 1/8VL | 366 | 159
1/8 VL 42.6 88 1/16 VL [ 39.8 18.2
T1/16 VL | 429 | 9.8 1/32VL | 43 | 205
no 405 | 13.7
462 | 10.3
1o 1/ 2VL | 433 | 159
1/2VL | 476 | 105 17 avL | 46 79
20 1/ 4VL | 486 | 10.8 20 1/ 8VL | 487 | 20
1/8VL | 49.2 | 115 1/16 VL | 514 | 22
1/16 VL. | 495 | 127 1/32VL | 541 | 24
1o 502 | 14.6 no 445 | 186
1/ 2VL | 515 | 149 1/ 2VL | 479 | 212
- 1/ 4VL | 515 | 237
25 1/ 4VL | 528 | 156 1/ 8VL | 55 6.4
1/ 8VL | 543 15.8 1/16 VL | 585 | 275
1/16 VL | 55.6 | 15.9 1/32VL | 619 | 284
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Fig 2-1. Comparison of skin dose to the
additional filter(80 kV)
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Fig 2-2. Comparison of skin dose to the
additional filter(140 kV)
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