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A Study on Distortion and Dose of Images in Mobile Radiography

Hyeon-Seok Song'?-Cheong-Hwan Lim"-Hong-Ryang Jung”
Jong-Seong Kim?:Yeong-Ran Kim?-Sung-Hun Jeong®
Y Department of Radiological Science, Hanseo University
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Y Department of Radiological Science, Gimcheon University

Abstract The proportion and testing of portable radiation tests, which are limited at the request of the doctor, are gradu-
ally increasing only for patients in emergency situations and difficulties in moving, However, as there are many limiting
factors compared to fixed devices, this study intends to measure and analyze the distortion of images according to the
angle of the detector and the change in dose according to the position of the subject. For distortion experiments using a
mobile radiation generator used in Hospital A, the SID was tilted by 110 cm, 14"X17" wireless FPD detector to 0", -5,
-10°, -15°, -20°, and -35° to measure the change in area, The dose according to the location of the detector was analyzed
on average by measuring the central dose at 110 cm of the SID and measuring the dose of 9 locations three times each.
The analysis result of distortion by location according to the angle of the detector showed a statistically significant differ-
ence (f=58.74, p{0.000). Therefore, it can be seen that the angle of the detector and the tube is closely related to the
distortion of the image. The difference in dose by location of the detector increased with respect to the center - pole,
and decreased with the + pole, Tests using mobile radiation generators will require careful efforts by clinicians to posi-
tion patients in the center of the detector for accurate diagnosis, and efforts will be made to level the angle between the
mobile radiation generators and the detector,
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Fig. 1. Porable X-ray  Fig, 2, 14"x17” wireless

FPD detector tool
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Fig. 6, Distortion image acquisition
according to the detector angle

Fig, 8. Distortion analysis according
to detector angle change
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Fig. 3. Screen film test

Fig. 4. Protractor Fig. 5. Dosimeter of
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Tukey W02 AR AL AL 1A AstolA p 3) #57] A= 10
#ko] 0.050]5} o] FAAC= {9 shrfal ATt AZE7)0 2 S 204 —108 7| 20A AL =
shath E53%E GAe] A= 64.751, 5 AT =
>4 o 98.386, = A= 63,445, = sl = 81,743, 9
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D de7] A= o H2719] Zkg ol 152 7|2el dAe FE
H2719) 2= O gk Aol AF8She ztmel 2x Ak SHAE SSRGS 61596, A5 Athre
Table 1. Detector angle 0°
Division Area Mean Min Max
Center 20,577 60.481 19 192
Left Upper 18,788 79.387 44 205
Right Upper 20,557 52,247 13 194
Left Lower 22.326 85.150 41 198
Right Lower 20,179 48,561 8 184
Table 2, Detector angle -5° inclination
Division Area Mean Min Max
Center 19.861 58.430 20 192
Left Upper 20.438 91.606 50 211
Right Upper 21,034 53.717 13 194
Left Lower 23,937 85.332 37 198
Right Lower 21.034 42.940 5 180
Table 3, Detector angle —10° inclination
Division Area Mean Min Max
Center 19.265 64,751 30 189
Left Upper 20.438 98.386 60 206
Right Upper 21,869 63.445 20 195
Left Lower 20.815 81.743 45 191
Right Lower 21,034 48.868 12 176
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Table 4, Detector angle —15° inclination

Division Area Mean Min Max
Center 20.179 61.596 24 191
Left Upper 20.796 97.203 54 212
Right Upper 20.219 55.987 17 194
Left Lower 20,557 79.775 37 195
Right Lower 21.829 44912 7 178

Table 5, Detector angle —20° inclination

Division Area Mean Min Max
Center 20.756 05.936 23 192
Left Upper 21,591 99.703 54 211
Right Upper 21,372 62.465 18 200
Left Lower 21.471 75.014 35 194
Right Lower 21.471 40.179 5 175

Table 6, Detector angle —25° inclination

Division Area Mean Min Max
Center 19.702 65.031 25 194
Left Upper 20,716 89.346 45 207
Right Upper 21.909 70.089 21 204
Left Lower 22.883 79.773 33 194
Right Lower 21,571 42,466 7 175

Table 7. Detector angle -30° inclination

Division Area Mean Min Max
Center 20.915 70.541 25 196
Left Upper 21.611 113,718 65 219
Right Upper 20,994 69.622 22 207
Left Lower 20,796 75.721 35 191
Right Lower 20.08 41,707 7 173

w71 EE 20229 Al45W A4 309



o) FARE 72,327, 2 A

o]
i [e]
A= 79,748, 25 dhHH= 71,073, &
232 YElJtHTable 8].

A
ol
o
c
~‘1I
rr
>
'(O
-3

N
oy
i
i
1o
N
H1
2
Iy
o
1K
H
ofm
-l
i
1z

A A A o AR d IFAHE TREG0

Table 8, Detector angle -35° inclination

2 S S =22 10 em $JR]OA= 111 mGy,
FAFIA +522 10 cm f1A|9A= 9.82 mGy, 49
A 2O R 10 em YX]O| A= 10,7 mGy, FAOIA] shEe
Z 10 cm YA A= 10.3 mGy, A4 AFHFC 2 10 cm

Division Area Mean Min Max
Center 20.915 72.327 28 201
Left Upper 20815 96.174 47 221
Right Upper 21,551 79.748 29 209
Left Lower 20.895 71.073 27 195
Right Lower 19.961 49.723 14 178
Table 9, Distortion Mean Value Analysis by Detector Angle
Division M + SD F 0 Post-hoc
Center™ 64.89 = 4.78
Left Upper” 95.69 + 3.70
Right Upper” 03.43 + 9.41 58.74 0.000 b{ac,d
Left Lower® 79.27 * 4.94
Right Lower" 4491 + 3.67

T; The post hoc test was analyzed by Tukey's method.
SD; standard deviation

Table 10, Dose according to the position of the detector

(unit: MGy, %)

-Pole +Pole Upper Lower Ufgj;& Uf)pz?;& Lfgv(j;& L?gvoi&
Center direction direction direction direction - - - -

10 om 10 om 10 om 10 om direction direction direction direction

10 cm 10 cm 10 cm 10 cm
First 10.5 11.2 9.76 10.6 10.4 9.89 10.8 9.06 10.8
Second 10.8 11.1 9.87 10.7 10.2 9.59 10.8 9.20 10.8
Third 10.8 11.1 9.83 10.7 10.4 9.83 10.8 9.23 10.9
Average 10.8 11.1 9.82 10.7 10.3 9.77 10.8 9.16 10.8
Ratio 100.0 102.8 90.9 9.1 95.4 90.5 100.0 84.8 100.0

Difference 0 +2.8 9.1 0.9 4.6 9.5 0 -15.2 0
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