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Abstract

Effects of the Scattered Radiation on Image Quality and
Exposure Dose in Chest Radiography

Yu lino
Institute of Chemotherapy, Japan

Taro Hayashi, Yuji Ishida,
Mika Maeda, Tatsua Sakurai,
Man Koo Lee, Jung Min Kim, Bong Sun An

Dept. of Radiotechnology, The Chemotherapby Institute Hospital, Japan

To investigate relationships between image guality and exposure dose, Chest X —ray
films were evaluated for the following points:how much scattered radiation can affect
reduction in image quality and can be permissible diagnostically? For this purpose using
a test charts and Burger’s phantoms

The visual evaluation of their X—ray films and the measurements of scattered radia-
tion were carried out.

The dose of scattered radiation ranging from 20 to 25% was found to be for nothing
in any diagnostic obstacle. In this range, surface doses were low of 17, 21, and 254
Gy for The thickness of the chest of 15,20 and 25 cm respectively. Comparison of
these high voltage X —ray films with low voltage ones showed a surface dose rato of 1:
11.7.

Therefore, X —ray quality, photosensitive materials(film and screen) and grid should
be selected very carefully for the purpose of reduction in exposure dose.
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Fig 1. Schematic illustration of experimental
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Fig 2. Characteristic curves of Ip+Is and s for the tube voltage 80 KV and 140KV
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Table 1. Ratio of scattered radiation on each exposure factors

lassification Without Single Single Cross Micro fine
grid grid 10:1 grid 16:1 grid 10:1 grid 10:1
IAdditiona 80KV |140KV| 80KV |140KV | 80KV |140KV | 80KV |140KV | 80KV |140KV
filter % % % % % % % % % %
without 28.6 9.0 6.3 9.7 10.0
filter 40.0 8.1 4.5 7.2 11.3
1/2 value 29.4 11.4 7.6 12.6 12.9
layer filter 41.2 8.2 4.6 7.9 11.5
1/4 value 333 14.3 9.0 15.2 14.7
layer filter 42.1 8.4 4.7 9.2 12.4
1/8 value 36.6 14.8 11.0 15.9 19.5
layer filter 42.6 9.1 5.0 9.6 124
1/16 value 40.0 18.1 11.2 21.2 21.5
layer filter 42.9 9.8 5.6 10.2 12.7
1/32 value layer 43.8 20.0 12.8 21.2 23.0

Ratio of scattered radiation
Acrylite phantom:6cm
Film density:1.8 Tube voltage:80KV, 140KV



Classification Without Single Single W Cross j Micro fine
grid grid 10:1 grid 16:1 grid 10:1 grid 10:1
dditiona 80KV | 140KV | 80KV [140KV | 80KV [140KV| 80KV |140KV | 80KV [140KV
filter % % % % % % % % % %
without 36.7 13.2 8.5 15.3 17.3
filter 50.0 10.3 6.7 11.2 14.8
1/2 value 37.3 15.9 11.3 17.9 20.0
layer filter 50.8 10.7 7.5 12.2 15.3
1/4 value 44.2 18.0 14.0 20.4 23.5
layer filter 52.6 11.9 7.5 121 16.1
1/8 value 46.9 19.8 14.5 22.6 27.3
layer filter 53.3 11.5 6.9 11.9 15.8
1/16 value 50.8 20.8 14.8 23.1 28.0
layer filter 52.6 12.5 6.7 13.4 15.6
1/32 value layer 54.1 24.0 15.0 25.8 33.8
Ratio of scattered radiation
Acrylite phantom:8cm
Film density:1.8 Tube voltage:80KV, 140KV
Classification Without Single Single Cross Micro fine
grid grid 10:1 grid 16:1 grid 10:1 grid 10:1
Additiona 80KV 140KV | 80KV 140KV | 80KV 140KV | 80KV | 140KV | 80KV | 140KV
filter % % % % % % % % % %
without 44.0 18.6 12.5 20.3 22.4
filter 60.0 14.6 8.1 12.9 17.1
1/2 value 47.5 21.3 14.9 24.1 25.5
layer filter 57.1 14.9 8.3 14.2 18.5
1/4 value 51.5 23.7 15.9 25.9 27.1
layer filter 56.0 15.6 84 16.2 22.5
1/8 value 55.0 26.4 16.1 28.1 30.6
layer filter 55.3 15.8 9.5 16.7 18.9
1/16 value 61.4 275 185 30.3 34.7
layer filter 52.0 15.9 7.5 16.5 17.2
1/32 value layer 61.9 28.4 18.9 30.7 37.2

Ratio of scattered radiation

Acrylite phantom:10cm
Film density: 1.8 Tube voltage:80KV, 140KV
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Table 2. Discrimination of each material for the phantom of one’s own making

Screen type BX-1I SRO -750 Thickness of phantom:10 cm (25 cm)
film type| CRONEX.4 SRH Tube voltage 98KV 144KV
\ grid |withoutMF10:1S.10:1(S.16:1 Qddition@l filter| Without [Cul.3+Al1.0m
Rice grain + + Screen type BX-1I SRO-750
Millet grain + + v:'ilm type! Cronex.4 SRH
Button and bu.hole N\ Grid|withoutMF10:15.10:1/5.16:1
on the Al-steps Rice grain + + + +
17 ~18mm - - + -+ Millet grain — + =+ +
13~14mm + -k + -+ Button and bu.hole
8~ 9mm + -+ + -+ on the Al- steps
2~ 3mn + -+ + -+ 17~18mm — =
Indication : (+) - Be visible 13~1m  |* A A
o 8~ 9mn +oe A+
(£) - Indistinct
(=) - Re invisible 2~ Sm PR AR
Indication: (+) - Be visible
(%) - Indistinct
(—) * Re invisible
Thickness of phantom:8 cm (20 cm) Thickness of phantom:6 c¢m (15 cm)
Tube voltage 88KV 148KV Tube voltage 78KV 143KV
X@dditional filter| Without |Cul.3+All.0mn Qdditional filter| With out |Cul.3+Al1.0un
Screen type BX-1I SRO-750 Screen type| BX-II SRO-750
Film type| Cronex.4 SRH YF Um type| Cronex.4 SRH
\ Grid |withoutMF10:1S.10:1|S.16:1 LGrid without MF10:1S.10:1(S.16:1
Rice grain + + Rice grain + +
Millet grain x + Millet grain * +
Button and bu.hole Button and bu.hole
on the Al- steps ‘ on the Al-steps
17~18mm - = + -+ 17 ~18mm - = + - +
13~14mm * .- + -+ 13~14mm + - x + - +
8~ 9mm + - + + - + 8~ Omm + - + + - +
2~ 3mm + - + + - + 2~ 3mm + -+ + T+
Indication: (+) - Be visible Indication: (+) - Be visible’
(%) - Indistinct () - Indistinct
(=) - Re invisible (—) * Re invisible
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Fig 5. Discrimination curve’s by the Burger’s phantom
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