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- Abstract -

Effects on Patient Exposure Dose and Image Quality
by Increasing Focal Film Distance in Abdominal Radiography

You hyun kim
Dept, of Radiologic Technology, college of Health Sciences, Korea University
Dept, of Physics, Kyonggi University, Sunwon, 440-760, Korea

Soo il kwon
Dept. of Physics, Kyonggi University, Sunwon, 440-760, Korea

We can and must improve the diagnostic images using available knowledge and technology. At the same
time we must strive to reduce the patient’s integral and entrance radiation dose.

Reducing the integral dose to the patient during the radiologic procedure is a primary concern of the
patient, especially the pediatric patient, the radiologist and the technologist.

A 100cm focal film distance generally is used for most over-table radiography. X

The early x-ray tubes and screen film combinations required long exposures,.which often resulted in motion
artifacts,

But nowaday, we have the generators and x-ray tubes that can deliver the energy necessary in a very
short time and the receptors that can record the information just as rapidly.
And, we performed this studies to evaluate the patient exposure dose and the image quality by increasing
focal film distance in diagnostic radiography.

There are many factors which affected to exposure factor, but we studied to verify of FFD increase, only.

Effect of increasing the focal film distance to a 140 cm distance was tested as fllows:

1. The focal film distances were set at 100, 120, and 140cm.

2. A 18cm acryl(tissue equivalent) phantom was placed on the table top.

3. An Capintec 192 electrometer with PM 05 ion chamber was placed at the entrance surface of the

phantom, and exposure were made at each focal film distances.
4. The procedire was repeated in the same manner as above except the ion chamber was placed beneath
the phantom at the film plane.

5. Exit exposure were normalize to 8mR for each portions of the experiment.

Based on the success of the empirical measurements, a detailed mathematical analysis of the dose reduction
was performed using the percent depth dose data.
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The results of this study can be summerized as followings :

1) Increasing FFD from 100 cm to 140 cm, we would create a situation that would have a significant
effect on the overall quality of radiograph and achive the 17.42% reduction of entrance dose and the
18.95% reduction of integral dose that the patient receives.

2) Thickness of Al step wedge for equal film density increased with the long distance.

3) Increasing FFD, Magnification of image was lowered.

4) Resolution of image also increased with the FFD.

As the results described above, we strongly recommend using the long FFD to provide better information
for our patients and profession in abdomen radiographic studies.
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Table 1. Calculation of PDD by SSD

SSD 75 95 115
(cm) 100
depth(cm) Fs PDD(%) Fos PDD(%) Fus PDD(%)
0 100.00 1.000 100.00 1.000 100.00 1.000 100.00
1 87.25 0.997 86.96 0.999 87.20 1.001 87.36
2 73.33 0.994 72.86 0.999 73.25 1.003 73.52
3 62.25 0.990 61.65 0.998 62.15 1.004 62.49
4 50.83 0.987 50.19 0.998 50.73 1.005 51.09
5 42.25 0.984 41.60 0.998 42.14 1.006 4251
6 35.00 0.982 34.36 0.997 34.90 1.007 35.26
7 29.75 0.979 29.12 0.997 29.65 1.009 30,01
8 24.17 0.976 23.59 0.996 24.08 1.010 2441
9 20.08 0.974 19.55 0.996 19.99 1.011 20.30
10 16.42 0.971 15.94 0.995 16.34 1.012 16.62
11 13.33 0.969 1291 0.995 13.26 1.013 1351
12 11.42 0.966 11.03 0.994 11.36 1.014 1158
13 9.75 0.964 9.40 0.994 9.69 1.015 9.90
14 7.50 0.961 7.21 0.994 745 1.016 7.62
15 6.42 0.959 6.16 0.993 6.38 1.017 6.53
16 475 0.957 455 0.993 472 1.018 484
17 333 0.955 318 0.992 3.30 1.020 3.39
18 2.50 0.953 2.38 0.992 2.48 1.021 255
75(100 + @) \? 95(100 + &) \*
b U Jogcs 4 | . S SCEY)
2 2
14118000+ ) }2
Fus - — L0001+
. As ¢ ¥y —
80kVp
1. FFD 37101 me M8 &3 Zoem x Z3cm
Figlol A gt zto] eloj8 99 o}ad NEL 3 FFD 100cm
£ 100, 120, 140cmo2 #® BEY SA7} 18cmol T ol e 120cm
AE-BERAL TemolEg 2A-MDEEWULY A 140cm
(SSD)& 75, 95, 115cm7t HEZ 4 9 23Y ox B
A% PDD( 80kVp, 25cm X 25cm, SSD 100cm) & H2d WE
Nzt A (5)8 ol &3t Table 12 WEYTH 18 cm
XA SARAL Fob XA 2R (DXG 325) & AHe L i Y § Tom
o] Fig. 1% 2ol otZd ME(30x30xInSem, phy- O
sical density 1.0 g/cm’)& ElolE o] ¥ 3 5cc o] &%
Fig. 1. Measurement to dose by increasing the

(Capintec PM 05)3 A4 ( Capintec 192, N.J., USA)
g AX3RY. ojn st dHolEd HERSAAZ
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Table 2. Dose for FFD 100cm

FFAH AFEFFAH AR
716 0 w8 cTwTU% = S
Aol (cm) PDD(%) (mGy) (mGy) A (g) (g - mGy)
0 100.00 4971
1 86.96 4.323 4647 625.00 2904.38
2 72.86 3.622 3 979 641.78 2549.15
3 61.65 3.065 3'3 3 653.78 2202.30
4 50.19 2.495 2'780 676.00 1879.28
5 41.60 2.068 2'281 693.44 1581.74
6 34.36 1.708 1.888 711.11 1342.58
7 29.12 1.448 1'578 729.00 1150.36
8 23.59 1.173 1'340 747.11 1001.13
9 19.55 0.972 1'072 765.44 820.55
10 15.94 0.792 0'882 78400 691.49
11 12.91 0.642 0'717 802.78 575.59
12 11.03 0.548 0'595 821.78 488.96
13 9.40 0.467 0.508 841.00 427.23
14 7.21 0.358 0' 413 860.44 355.36
15 6.16 0.306 0'332 880.11 292.20
16 455 0.226 0.266 900.00 239.40
17 3.18 0.158 0:192 920.11 178.58
18 2.38 0.118 0.138 940.44 129.78
18810.06 g - mGy
Table 3. Dose for FFD 120 cm
T HagFsaHg HENY
Z1o 9 HTEe S © =) ar Gl
Z o] (cm) PDD(%) (mGy) (mGy) A %(g) (g - mGy)
0 100.00 4,526
87.20 3.947 4236 625.00 2647.50
2 73.25 3.315 3.631 638.23 2317.41
3 62.15 2.813 3.064 651.59 1996.47
4 50.73 2.296 2.555 665.10 1699.33
5 42.14 1.907 2.102 678.74 1426.71
6 34.90 1.580 1.744 692.52 1207.75
7 29.65 1.342 1.461 706.44 1032.11
8 24,08 1.090 1.216 720.50 876.13
9 19.99 0.905 0.997 734.70 732.50
10 16.34 0.740 0.822 749.03 615.70
11 13.26 0.600 0.670 763.50 511.55
12 11.36 0.514 0.557 778.12 43341
13 9.69 0.439 0.476 792.87 37741
14 745 0.337 0.388 807.76 31341
15 6.38 0.289 0.313 822.78 257.53
16 472 0214 0.251 837.95 210.33
17 3.30 0.149 0.182 853.25 155.29
18 2.48 0.112 0.131 884.28 115.84
16926.38g + mGy
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Table 4. Dose for FFD 140cm

Z 2~ & P Ak X ) 2 AR
el (cm) PDD(%) “(r:G‘jy; i;gy; ° 2% (g) (:_ nGY)
0 100.00 4.105
1 87.36 3.586 3.846 625.00 2403.75
2 73.52 3.108 3.302 635.92 2099.81
3 62.49 2.565 2.792 646.93 1706.23
4 51.09 2.097 2331 658.03 1533.87
5 42,51 1.745 1921 669.23 1285.59
6 35.26 1.447 1.596 680.53 1086.13
7 30.01 1.232 1.340 691.92 927.17
8 24.41 1.002 17 703.40 785.70
9 20.30 0.833 0918 714.98 656.35
10 16.62 0.682 0.758 726.65 550.80
1 1351 0.555 0.619 73842 457.08
12 11.58 0.475 0.515 750.28 386.39
13 9.90 0.406 0.441 762.24 336.15
14 7.62 0.313 0.360 77429 278.74
15 6.53 0.268 0.291 786.44 228.85
16 4.84 0.199 0.233 798.68 186.09
17 3.39 0.139 0.169 811.01 137.06
18 2.55 0.105 0.122 823.44 100.46
15246.23g - mGy
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Fig. 2. Experiment for clinical application
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