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ABSTRACT

The purpose of this study is to compare and analyze the effect of changes in the patient's central position on
the exposure dose and image quality of surrounding organs during a chest lateral examination using an Auto
Exposure Control(AEC). The experiment was conducted on a human body phantom. A needle was attached to the
lower part of the center of the coronal plane of the phantom, and a lead ruler was attached to the lower part of
the detector so that the 50 cm point was located at the lower center of the AEC ion chamber. The exposure
conditions were 125 kVp, 320 mA, the distance between the source and the image receptor was 180 cm, and the
exposure field size was 14 x 17 inches. Only one AEC ion chamber was used at the bottom center, and the
density was set to ‘0’ and sensitivity to ‘Middle’, and the central X-ray was incident vertically toward the 6th
thoracic vertebra. With AEC mode applied, the 50 cm point of the needle and lead ruler were aligned and the
phantom was moved 5 cm toward the stomach (F5) and 5 cm toward the back (B5), and the dose factor was
analyzed by measuring ESD. The ESD of the thyroid gland according to the change in patient center position was
232.60+2.20 pGy for Center, 231.22+1.53 nuGy for F5, and 184.37+1.19 pGy for BS, and the ESD of the breast
was 288.54+3.03 nGy for Center, F5 was 260.97+1.93 nGy, B5 was 229.80+1.62 pGy, and the ESD of the center
of the lung was 337.02+3.25 nGy for Center, F5 was 336.09£2.29 nuGy, and B5 was 261.76+1.68 pGy. As a
result of comparing the average values of dose factors between each group, the difference in average values was
statistically significant (p<0.01), and each group appeared to be independent. As a result of the study, there was
no significant difference in the dose to the thyroid, breast, and center of the lung according to the change in the
patient's central position, except for the breast (10%) when the patient moved forward about 5 cm. However,
movement of about 5 cm posteriorly resulted in an average dose reduction of 23.7%. Additionally, when the
patient's central position was moved to the rear, image quality deteriorated.
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Fig. 1. Description of the experimental method
(a), (b) are experimental images.
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Fig. 2. Dosimetry method
by changing the phantom position.
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Table 1. Comparison of ESD in thyroid part by location change

location n mean + SD (uGy) min max F Duncan
center 232.60 + 2.20 229.0 236.3
Fs° 30 231.22 + 1.53 228.7 234.9 7908.936 a<b
B5® 184.37 + 1.19 181.4 187.1

center: Phantom center coincides with ion chamber center.
F5: The phantom center moves 5 cm toward the front of the abdomen.
B5: The center of the phantom moves 5cm towards the back.

g
Table 2. Comparison of ESD in breast part by location change
location n mean + SD (uGy) min max F Duncan
center’ 288.54 + 3.03 280.5 293.2
F5b 30 260.97 + 1.93 256.9 264.9 5011.085 a<b<ec
B5* 229.80 + 1.62 225.7 2333

center: Phantom center coincides with ion chamber center.
F5: The phantom center moves 5 cm toward the front of the abdomen.
B5: The center of the phantom moves Scm towards the back.

" p0s
Table 3. Comparison of ESD in lung center by location change
location n mean + SD (uGy) min max F Duncan
center” 337.02 £ 3.25 331.4 343.4
FSb 30 336.09 + 2.29 332.0 341.4 9012.593 a<b
Bs5* 261.76 + 1.68 257.6 264.2

IV. DISCUSSION
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center: Phantom center coincides with ion chamber center.
F5: The phantom center moves 5 cm toward the front of the abdomen.
B5: The center of the phantom moves 5cm towards the back.

** p<0.01
* p<0.05
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