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ABSTRACT

This study evaluated adjusting collimation size for shoulder anteroposterior(AP) projection in digital
radiography, analyzing its effects on radiation dose and exposure index for the thyroid and breast. It aims to
identify the most suitable collimation size for this procedure. A skin dosimeter was used on a chest phantom to
measure radiation at the thyroid and breast across four collimation sizes: 17"x17", 12"x10", 10"x8", and 8"x8".
entrance surface dose(ESD), dose area product(DAP), entrance skin exposure(ESE), and exposure index(EI) were
recorded and compared for each size. Significant reductions in ESD for the thyroid and breast were observed
when collimation size was decreased from 17"x17" to 8"x8", with decreases of 94.30% and 99.00% respectively.
DAP also desreased by 72.12%. A similar trend was seen when altering the size from the standard 12"x10" to
8"x8", resulting in a decrease in ESD and DAP, but ESE and EI remained largely unchanged. Adopting an 8"x8"
collimation size for shoulder AP projection in digital radiography system could significantly reduce radiation
exposure to sensitive organs like the thyroid and breast, making it a preferable choice in clinical practice.
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II. MATERIAL AND METHODS
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(a) An image acquisition method. The chest phantom is
placed in the AP position on the table and center the
X-ray on glenohumeral joint. SID is 100 cm.

(b) Measuring method of
ESD in left thyroid. The
dosimeter was horizontally
attached to the location of
the 7th cervical vertebra
of the chest phantom.

(c) Measuring method of
ESD in left breast. The
dosimeter was horizontally
attached between the left
Sth-6th thoracic spine of
the chest phantom.

Fig. 1. Image acquisition method
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Fig. 2. Four different collimation settings for the study.
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[II. RESULT
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Table 1. Result for comparison of ESD mean of thyroid and breast according to collimation size change

Dosimeter position Collimation size n Mean + SD (uGy) Min Max F p
17"x17" 852.002.05" 847.40 854.90
. 12"x10" 849.13+1.46" 845.00 851.00

Thyroid U — < 954416.31 .001
10"x8" 837.78+1.00 836.40 839.50
8xg" 0 48.59+2.45" 46.59 52.30
17"<17" 592.24+1.12° 588.60 593.60
12"%10" 15.3940.05" 15.27 15.47

Breast _—— < 5356553.55 .001
10"x8" 6.84+0.03 6.79 6.88
8"x8" 6.070.04° 6.01 6.15

1. SD is standard deviation
2. p is calculated one-way ANOVA and post hoc is Duncan

Table 2. Research dose comparison result of the DAP according to the collimation size

Collimation size N Mean + SD (dGy*cm®) Min Max F p
17"x17" 8.43+0.03" 8.38 8.46
12"x10" 3.98+0.01° 3.95 3.98

40 - 1437334.76 .001
10"x8" 2.83+0.00 2.81 2.83
8"x8" 235£0.01° 232 235

1. SD is standard deviation
2. p is calculated one-way ANOVA and post hoc is Duncan

Table 3. Research dose comparison result of the ESE according to the collimation size

Collimation size N Mean + SD (uGy) Min Max F p
17"%17" 680.83:&2.02ab 676.85 681.83
12"x10" 681.08+1.80" 676.85 681.83
40 2 4.410 .005
10"%x8" 681.71£0.79 676.85 681.83
8"x8" 680.09i2489b 671.87 681.83

1. SD is standard deviation
2. p is calculated one-way ANOVA and post hoc is Duncan

Table 4. Research comparison result of the EI according to the collimation size

Collimation size N Mean + SD Min Max F p
17"x17" 549.50+4.24" 543.33 564.19
12"%10" 534.88+3.83° 528.10 540.00

40 - 160.551 001
10"x8" 54336248 539.52 548.10
8"xg" 537.30+1.97% 53333 540.95

1. SD is standard deviation
2. p is calculated one-way ANOVA and post hoc is Duncan
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IV. DISCUSSION
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