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The Study of Appropriate X-ray Tube Angle for the Anterior-posterior Chest
Radiography Using S-align Function

Myeong-Ju Park-Young-Cheol Joo-Min-Suk Kim-Jeong-Won Yuk-Han-Yong Kim-Dong-Hwan Kim

Department of Radiology, Samsung Medical Center

Abstract This study uses the 'S-align' function to present a reference value of the X-ray tube angle for the realization of
an image similar to that of the chest PA image during chest AP radiography., This study targeted dummy phantom and
used a 17"x17" DR image receptor, The irradiation conditions were 110 kVp, 160 m4, 50 ms, and the distance between the
central X-ray and the image receptor was set to 180 cm and 110 cm, respectively., The end of the catheter was placed at
the 11th thoracic height to indicate the nasogastric tube. In the case of lung apex length measurement, the mean value
of measurement was 30531047 in PA, T 0, TCA 5~25, TCE 5~15 were 21.07£0.29, 27.6020.21, 34.1330.44,
39.8610.31, 45.9610,61 mm, 54,1310.37 mm, 16,16+0.46 mm, 9.811+0.35 mm, 2,75+0.30 mm, respectively, For the depth of the
catheter end, the average value measured at PA was 6,70£0,31 mm, T 0°, TCA 5~25°, TCE 5~15" were 15,7240,38 mm,
24.1010,50 mm, 29,2410.86 mm, 34,35%0.35 mm, 41,06=1,08 mm, 48.0710,.38 mm, 12.8510.25 mm, 7.9210,36 mm, 3.0110,39 mm,
respectively. The length of the lung apex was similar to that of chest PA when the angle of incidence was adjusted from
5" to 10" in the leg direction, and the depth of the catheter tip was most similar when the X-ray tube angle was incident
at 10" in the head direction. Therefore, To change the X-ray tube angle according to the purpose of the examination
during the chest AP radiography using ‘S-align’ function is considered necessary.
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Fig. 1. Description of the experimental method and measurement method
(a) shows the acquisition of chest PA images. The SID is set to 180 em, and the center X-ray is irradiated vertically, (b) shows Chest AP
image acquisition with a 45° tilt, The SID is set to 110 cm, and the center X-ray changes at 5° intervals and irradiates, (c) is the image of

a phantom lying on its back at 45°,
highest part of the sternal end of the clavicle,
of the 11th thoracic spine body.
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(d) is a measurement of RLAL. RLAL was measured the height from the right lung attachment to the
(e) is a measurement of CID. CTD was measured based on the height of the upper edge
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(Sternal end)] 7P =2 FE7HA9] gol2 AASAT 39 8640.31 mn, TCA 20%= 45.96+0 61 mn, TCA 25°%=
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Duncang #-85F3ith, FAZ= 18
SPSS (Versm 22.0, SPSS, Chicago, IL, USA)E A}&-5}
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Bt (p-value<0.01), (Table 1).
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Chest PA CTD 2% Bk 6.70%0.31 mo|al, T 0°
AP AFS 15 7940.38 m, TCA 5% 24.10£0.50 mm,
TCA 10%= 29.2440.86 mn, TCA 15%= 34.35%+0.35 mn,
TCA 20%= 41,06%1,08 mn, TCA 25%= 48 0740.48 mn,
TCE 5% 12.85+0.25 mn, TCE 10%= 7.92+0.36 mn,

Table 1, Results of the average comparison of RLAL according to the center X-ray angle change

Group N MeantSD (um) Min Max F p-value
PA 30,53+0.47" 29.8 31.2
TO 21,07+0,29 20.6 21.6
TCA 5 27.60+0,21° 27.3 28.0
TCA 10° 34,1310,44° 33.6 35.3
TCA 15° 39.8620,31" 39.5 40.7

18 . 24393.78 (0.01
TCA 20° 45,9610.61' 45.0 477
TCA 25° 54.1310.37 53.5 54.9
TCE 5 16.1630.46° 14.8 16.9
TCE 10° 9,8140,35" 9.2 10.6
TCE 15 2.75%0.30" 2.1 3.2

1. PA is Chest PA, T 0 is 45
TCES is 5 cephalad tube angle,
2. ‘n’ is the number of repeated measurements,

tilting Chest AP with 0° X-ray tube angle. TCA 5° is 45" tilting Chest AP with 5 caudad tube angle, and

3. MeantSD is the mean value * standard deviation. min is the minimum value and max is the maximum value,

4, ‘p-value’ is calculated by one-way ANOVA, post-hoc is used by Duncan,
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Table 2, Results of the average comparison of CTD according to the center X-ray angle change

Group N Mean+SD (um) Min Max F p-value
PA 6.70+0,31 6.2 7.3
TO 15,7240,38° 15.0 16.2

TCA 5° 24.1020.50" 23.0 24.9

TCA 10° 29,240,868 28.1 30.7

TCA 15° 34.35%0,35" 33.6 34.8

TCA 20° 1 41,06+1.08' 40.0 44,7 24393.78 w.or

TCA 25° 48,07£0,48 47.2 48.8

TCE 5° 12.85+0,25 12,3 13.3

TCE 10° 7.9240.36° 7.1 8.5

TCE 15° 3.0140,39" 25 3.9

1, PA is Chest PA, T 0" is 45  tilting Chest AP with 0" X-ray tube angle. TCA 5° is 45" tilting Chest AP with 5° caudad tube angle and

TCE 5° is 5cephalad tube angle.
2. ‘" is the number of repeated measurements,

3. MeantSD is the mean value * standard deviation, min is the minimum value and max is the maximum value,

4, ‘pvalue' is calculated by one-way ANOVA, post-hoc is used by Duncan,
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The above figure is the entire experimental image from the Chest PA image to the TCE 15" image. (a) is a Chest PA image. (b) is a T
0" image. (o), (d), (e), (), (g) are TCA 5°, TCA 10°, TCA 15°, TCA 20° and TCA 25" images, respectively. (h), (i), (j) are TCE 5°, TCE

10", TCE 15" images, respectively.

TCE 15%= 3,01£0,39 m= 4= rk(Fig. 2).
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