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Study on dose and image quality by Added filter and Grid change

when exam abdominal fluoroscopy
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Abstract

Amount of radiation exposure by seeing through fluoroscopy examination while is many patient
exposure administration and unprepared misgovernment be, In this study, abdominal fluoroscopy during
the scan, the dose and image quality change according to the use of grid and added filter optimized by
measuring the test condition is proposed. Uses seeing through fluoroscopy examination equipment of
Image Intensifier of Easy Diagnost Eleva (Philips), under tube type and uses Human phantom and
measures average area dose according to grid insertion existence and nonexistence and added filter kind
change, Measure sum of 29 organ dose and effective dose through PCXMC imagination simulation
program and image J program through noise, SNR, image distortion was measured, Resolution,
sharpness, and analyzed using the MTF curves, Fluorography the grid to insert the filter thickness and
thickening and increased the average area dose and organ doses and effective dose, In the case of spot
examination, when inserted grid, average area dose and organ dose and effective dose increased, Filter

thickens the average area dose decreased, but the organ doses and effective dose were increased when use
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0.2mmCu+1mmAl filter,

decreased slightly., Noise and SNR measurements without inserting the gird, if

you do not use the added filter was the lowest and when measure the distortion, 0, ImmCu+lmmAl filter

was no difference of image quality in case insert grid was judged that when did not use occasion added

filter that do not use grid, difference of image quality does not exist, Did not show a big difference,

according to the grid and uses of the added filter sharpness, and resolution, Patient dose increases with

factors that reduce the quality of the image so reckless grid and the use of the added filter when

abdominal fluoroscopy examination should be cautious in using,
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Abdominal fluoroscopy, grid, added filter, dose, image quality
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Fig 2. In the case of Fluorography, dose change simulation by added filter
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Fig 4. Organ dose and effective dose
measurement that use PCXMC
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5. Modulation Transfer Function (O|Of MTF)
TMZ S spot Y O B

=
MTF &74< fIsto] IEC-612674 AAH 4 FFY
AZd & RQA 59 AHMAZ 70kVpo] 2lmmAl added
AF83}3L  edge methodE |83 Edge
Spread Function(ESF)3} Line Spread Function(LSF)
o Falan HFHOoE MIF TAHE Fato] MTF
50%(0.5) |Ao] AAEE Ao FEus 3k 9 A4
=9} MTF 10%(0.1) Ado] mApste Ao Fzhzus
% o S Fool grid AYRRY filter FF
he gael HAS NI BARAT. ARS A9 A
25 =1 2= Matlab (Mathworks,
321 (R2008a))& A3} tH(Fig, 5).

filterE

version 7.6.0,

50 Korean J Digit Imaging October, Vol.14 No.2 October 2012

_._-
i E

- - T

Fig 5. Resolution and sharpness measurement that
use MTF curved line
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Table 1. Added filter, depending on the type of grid and the presence of the insertion
10 seconds fluorography and 5 spot checks of the average area dose
(unit : : DAP(mGym?))

] ] 0.1mmCu + 0.2mmCu +
non filter 2mmAl filter } )
TmmAlfilter TmmaAlfilter
Grid out 39.01 45.73 49.57 56.72
Fluorography —
Grid in 78.89 82.49 90.84 101.35
Spot Grid out 54.41 38.87 30.66 2411
o
P Grid in 134.44 96.32 76.16 59.03

Table 2. Added filter, depending on the type of grid and the presence of the insertion organ doses and
effective dose

29 organ total ICRP 60 effective ICRP 103 effective

dose(mGy) dose(mSv) dose(mSv)
non filter 0.000524 0.000505 0.000469
2mmaAl filter 0.004551 0.005835 0.005449
0.1mmCu +
Grid out } 0.006563 0.0089 0.008308
TmmAlfilter
0.2mmCu +
} 0.009093 0.01277 0.011906
Fluorography TmmAlfilter
non filter 0.001108 0.001068 0.000992
2mmaAl filter 0.008209 0.010525 0.009828
0.1mmCu +
Grid in ; 0.012026 0.01631 0.015226
TmmAlfilter
0.2mmCu +
} 0.016248 0.022818 0.021275
TmmAlfilter

2. TPYNSY oM D28 ETF 7Y™k Gridg® ArYst10,lmmCu + lmmAl filterS AR
ol QEMI W} B BE AT FEATS M w2 ghe UEH

(Table 3)(Fig 7.8).
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Table 3. Spot exam on the grid and the presence of the insertion filter according to the type of organ

doses and effective dose

29 organ total

ICRP 60 effective ICRP 103 effective

dose(mGy) dose(mSv) dose(mSv)
non filter 0.001012 0.001102 0.001027
2mmAl filter 0.004724 0.006315 0.005907
) 0.1mmCu +
Grid out ) 0.004828 0.00673 0.006297
TmmAlfilter
0.2mmCu +
) 0.004505 0.006439 0.006022
TmmAlfilter
Spot non filter 0.002501 0.002722 0.002538
2mmaAl filter 0.011706 0.015649 0.014638
o 0.1mmCu +
Grid in ) 0.011994 0.16719 0.015641
TmmaAlfilter
0.2mmCu +
) 0.011029 0.015764 0.014743
TmmAlfilter
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Table 4. Grid insert and filter type changes according to the presence of noise and SNR

, , 0.1mmCu + 0.2mmCu +
non filter 2mmAl filter } }
TmmAlfilter TmmAlfilter
S | Grid out 39.02 39.276 39.738 43.283
igna
¢ Gird in 39.483 41.84 45.86 51.814
. Grid out 0.229 1.107 1.874 4.095
Noise
Grid in 1.488 3.589 4.623 5.507
SNR Grid out 170.39£13.05 35.48+5.96 21.20£4.60 10.57£3.25
Grid in 26.53*+5.15 11.66+£3.41 9.92+3.15 9.41£3.07

Table 5. Distortion of grid insertion existence and nonexistence and reflex by filter kind change

Grid insert presence &  Filter according to the type of quality comparisons

(noisevalueisthesmallestnonfilter&gridoutwhenstandards)

SNR PSNR RMSE MAE
A 47.71 47.71 0.161 0.015
Grid out filter/
, , B 37.822 37.822 0.501 0.104
Gridoutnonfilter
C 21.549 21.549 3.263 2.516
D 42.212 42.212 0.302 0.045
Grid  in filter/ E 25.35 25.35 2.107 1.285
Gridoutnonfilter F 17.234 17.234 5.362 4.819
G 11.167 11.167 10.783 10.37
A 7|ZG AT} grid out, 2mmAl filter AF2 FAM] H[W (2mmAl/non)
B: 712841 grid out, 0.1mmCu + 1TmmaAl filter AF2 F&9 H|W (0.1mmCu + 1mmAl/non)
C: 7|28 41} grid out, 0.2mmCu + 1TmmAl filter AFZ 49 H|W (0.2mmCu + TmmAl/non)
D: ZIEG &1} grid in, non filter AFE P49 H|IW (non(grid in)/non)
E: 7|24 grid in, 2mmAl filter AF2 F&9 H| W (2mmAl(grid in)/non)
F: 712943} grid out, 0.1mmCu + TmmAl filter AF2 G499 H| W (0.1mmCu + 1mmAl(grid in)/non)
G: ZIEZ 41} grid out, 0.2mmCu + TmmAl filter AH& FA9 H|W (0.2mmCu + 1TmmAl(grid in)/non)

2t SNRo] 7“\3}931:} Gridg

AYskA] @A filterE @ W ZF AolE UEUWA ge AR FEHUG

Bz ke AL noise’} 7} A1 SNRE 7HAF 2 GridE AMYsHA Ui 2mmAl filterS B335} 9E o

2 YERHTH(Table 4),

4. Spot B¥2| SNR, PSNR H|LE St 2

3 =N

ru }

304 A3t AFZ noise’t 7HF I SNRo| 7+% =
2 gridE AYSHA I filterE BIEHA B4 —E—M
A5 e VLR YUY dE=E AT 2

gridE ArYstA] &S AL PSNR Fo] 2mmAl =9 fAES =331

giro] 712 GArT v]wsle] SNR, PSNR 714 &1
RMSE, MAE & 7F3 @A 3= Itk (Table 5).

5. Modulation Transfer Function (0|0 MTF)

Edge methodE ©]&3te 3 MTF ZAlof s A
3 2 A

filter, 0.ImmCu + ImmaAl filterE AMSRE 4+ & 3 0.2mmCu + ImmAl filterE AFE3IEES w 0.545
Z} 47,71dBZ} 37,822dBE A FHo] 7|F AT H|lw A oxstgon FHAHL gridE AQEA ¢x
g o F3A Zolg YA Fe Aoz ddH . filterS Fatotx] S of 1.389% 7Hg ¥& SHA

GirdE A4YPS F$ PSNR #H2 filters H 314 = et ST grid AFIOES filter 2 W
orokS A9 42 212dBE ZAEo] 7|2YA T} Hw
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stof] M2 Mozet Fdge Z Aol7t gl L=
VLSt tH(Table 6)(Fig 5).

Table 6. Sharpness and resolution by grid insertion
existence and nonexistence and filter kind

change (unit : Ip/mm)
50% MTF 10% MTF
A 0.538 1.389
B 0.541 1.364
C 0.538 1.361
D 0.526 1.345
E 0.538 1.379
F 0.538 1.342
G 0.53 1.311
H 0.545 1.288

. Grid out, non filter

. Grid in, non filter

© Grid out, 2mmAl filter

© Grid in, 2mmAl filter

© Grid out, 0.1mmCu + TmmAl filter
© Grid in, 0.1mmCu + TmmAl filter

© Grid out, 0.2mmCu + TmmAl filter
© Grid in, 0.2mmCu + TmmAl filter

T o mmoo o>

Sharpness and Resolution

—% TR -— 10% TP

MITFC magaitede
o
=

A B [ ] E F -] H

Figure 5. Grid insertion existence and nonexistence,
sharpness by filter kind change and
resolution comparison
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