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A Study on Added Filters for Reduction of Radiation Exposure
Dose in Skull A-P Projection

Cho-hee Lee' and Chang-Seon Lim"

'Department of Radiological Science, Konyang University
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Abstract  Skull A-P projections are the bi-product where the ESD (Entrance Surface Dose) for digital
radiography is much higher than that conventional screen—film radiography. Therefore, the aim of this study was
to reduce radiation doses to patients by using an added filter. This research focuses on the identification of the
reduction of exposure to radiation based on the thickness of an added filter when applying the 'Skull A-P
Projection' by using the 'Skull Phantom'. Also, an experiment was conducted to evaluate the qualitative decline
of images through filtration. The measurement of one's exposed dose to radiation was executed by locating the
'Skull Phantom' on the position of the 'Skull AP,” while changing 16 kinds of added filters from 0.1 mmAl to
0.5 mmCu + 2.0 mmAl in terms of incident and penetrating doses. For the qualitative evaluation of images, a
total number of 17 images have been acquired in the 'Skull Phantom' under the same conditions as those for
the measurement of one's exposed dose. The acquired images have been evaluated by a radiological specialist.
As a result, the images with a diagnostic value have been obtained by using such added filters as the
compound filter of 0.2 mmCu +1.0 mmAl. The exposed dose absorbed on the 'Skull Phantom' is about 0.6
mGy. The value is only 12% of 5 mGy, the ESD value acquired on the 'Skull P-A Projection’, which is
recommended by the International Atomic Energy Agency (IAEA). As a result, depending on the parts of
inspection, it is possible to reduce the patient's exposed dosage of radiation considerably by using an appropriate
added filter.
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1) X-A1 ¥HAAF%Z] : Digital Diagnost TRF-1000-150

(PHILIPS)
2) AgFA : Rad-check MICRO-R (Model 06-526-5240,
Fluke)

3) W2 #ME : Transparent(RS-108T, Fluke)

4) 7holubgr -
Al (0.1 mm, 0.2 mm, 0.5 mm, 1.0 mm, 1.5 mm,
2.0 mm, 2.5 mm), Cu (0.1 mm, 0.2 mm, 0.5 mm),
0.1 mmCu+1.0 mmAl, 0.1 mmCu+2.0 mmAl, 0.2
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mmCu+1.0 mmAlL 0.2 mmCut2.0 mmAl, 0.5
mmCu+1.0 mmAL 0.5 mmCut2.0 mmAl,
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[Fig.1] Measurement of ESD

T12)5ko] 2R sHE(Skull phantom)z} F7|7} 2
20 em 2B 2E flof AFA 4] o] HH(lon chamber)
£ ol YAREHATS sk ad 1]

FoARE v e ARk Skull AP) HPAAR ¢
XX w5 HWE ofgfo] o] JH(lon chamber)E &
I EAskATH1E 2].

YAEALA T FRAFS 5Y Frbol £
Al 53] Z% 72 Hatoklal, AR FhollAl FabA

o S TAIB] BRAES ArEslaih

g oF



G Al PAM ST A A% bl gk o

(22 2] Eatile 2%
[Fig. 2] Measurement of penetrating dose
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[Table 1] Measured dose according to the kinds of an
added filters

Ent- | Penetrating dose Absorbed
Added filter | §0C% | .| Rate | dose
(mGy) may (%) (mGy)
none 1.9 | 0.0119 0.6 1.8881
0.1lmmAl 1.9 | 0.0122 0.6 1.8878
0.2mmAl 1.8 | 0.0119 0.7 1.7881
0.5mmAl 1.6 | 0.0113 0.7 1.5887
1.0mmAl 1.5 | 0.0110 0.7 1.4890
1.5mmAl 1.3 | 0.0100 0.8 1.2900
2.0mmAl 1.2 | 0.0096 0.9 1.1904
2.5mmAl 1.1 | 0.0092 0.8 1.0908
0.1mmCu 1.0 | 0.0095 1.0 0.9905
0.2mmCu 0.7 | 0.0078 1.1 0.6922
0.5mmCu 0.2 | 0.0042 2.1 0.1958
0.lmmCu+1mmAl | 0.9 | 0.0085 0.9 0.8915
0.lmmCu+2mmAl | 0.7 | 0.0080 1.1 0.6920
0.2mmCu+1mmAl | 0.6 | 0.0071 1.2 0.5929
0.2mmCu+2mmAl | 0.5 | 0.0065 1.3 0.4935
0.5mmCu+1mmAl | 0.2 | 0.0040 2.0 0.1960
0.5mmCu+2mmAl | 0.2 | 0.0036 1.8 0.1964
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[Fig .3] 0.1 mmAl
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[Fig. 6] 1.0 mmAl

[32! 5] 0.5 mmAl
[Fig. 5] 0.5 mmAl

Ru 1 »

[22 7] 1.5 mmAl
[Fig. 7] 1.5 mmAl

[32! 8] 0.1 mmCu+1.0 mmAl
[Fig. 8] 0.1 mmCu+1.0 mmAl

[ 9] 0.1mmCu+2.0mmAl [IZ! 10] 0.2mmCu+1.0mmAl
[Fig. 9] 0.lmmCu+2.0mmAl[ [Fig. 10] 0.2mmCu+1.0mmAl
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