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ABSTRACT

This study aims to evaluate the effects of Arm Height Angle (Arm Heiht Angle : AHA) on patient effective
dose and image quality in lateral chest radiography, and to propose the optimal arm positioning for minimizing
radiation exposure while ensuring diagnostic efficacy. Using consistent X-ray equipment with Automatic Exposure
Control (AEC), examinations were performed on 10 patients at AHA settings of 90°, 120°, and 150°. For each
angle, Dose-Area Product (DAP) values were measured, and effective dose was calculated using the Monte Carlo
simulation-based software PCXMC 2.0. The findings revealed a 53% increase in effective dose when AHA was
adjusted from 150° to 120°, although this difference was not statistically significant (p=0.3). However, setting the
AHA to 90° resulted in an approximately 140% increase in effective dose, a statistically significant change
(p=0.00). Quantitative assessment showed no statistically significant differences in image quality metrics across the
90°, 120°, and 150° groups, as measured by TT SNR (p=0.1), TT CNR (p=0.6), AA SNR (p=0.2), AA CNR
(p=0.8), LA SNR (p=0.2), and LA CNR (p=0.8). Visual assessments indicated that the 150° AHA setting received
the highest scores, suggesting that an arm height angle of 150° or greater may optimize image quality while
reducing patient radiation exposure. Based on these results, this study recommends an AHA of 150° or higher as
the optimal positioning for lateral chest radiography, providing an effective balance between radiation dose
minimization and diagnostic image quality.
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Table 1. Parameters applied during chest lateral
radiography

Parameter Equipment
Tube voltage (kVp) 120
AEC (Use/Not use) Use

Chamber location Central Chamber

SID (cm) 180
Grid 12:1
Collimater size (inch) 17x17

SID: Source to Image receptor Distance

o
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III. RESULT

1L A% 23

1.1. AHA°| w2 DAP Z3}

PACS A~Hl1S 53] AHA E 972 DAP #<
Q18 A ¥+= Table 30| LEFL QITH DAP 42 A
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No Evaluation item
1 Are the lung apex clearly visible? =0.06, 0-3)01]% _ﬂ_o ki3 5(]—0] 7]' %‘if\’}l‘:}
2 see the air-filled trachea and esophagus
3 The ribs do not protrude in front of the sternum. Table 3. DAP value data measured by arm height angle
4 hilum is approximately in the center (Uint : mGy~cm2)
5 posterior ribs are superimposed N DAP
6 borders of heart shadow are sharp ¢ AHA 90° AHA 120° AHA 150°
7 outline of diaphragm is sharp CLI 10.8 5.8 34
8 costophrenic angles are superimposed CL2 7.4 5.6 4.4
CL3 4.8 3.1 1.4
CL4 5.7 4.4 3.1
3. Holg 4 2 &7 CL5 2.7 1.6 1.2
— . CL6 34 2.6 2.4
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A B4 AEENR, ONR)El tish Q9 Wl 2 12, AHAS) mhE a2
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ek, FEAA S kel IF 3 AelE BV gy vk 108 B HEAFS AHA 9000 A
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Table 4. Effective dose results according to arm height

Table 5. Quantitative evaluation results according to arm
height 90°

AHA 90°
No SNR CNR
TR AA LA TR AA LA

CL1 23.0£1.7 19.0+£0.5 20.9+1.9 19.7+0.1 17.0+0.5 18.6+0.6

CL2 31.1£2.7 28.7+5.0 33.5+4.9 20.6+3.1 22.4+0.1 25.8+0.7

angle (Uint : mSv) CL3 15.843.7 164425 27.124.0 9.8£2.5 12.0£2.0 19.142.8
N Effective dose CL4 17.5+4.7 17.8+1.0 23.7+4.0 9.9+0.1 9.7£3.0 12.2+3.7
o
AHA 90° AHA 120° AHA 150° CL5 17.0442 18.9+12 455+1.8 7.1£0.6 8.1£1.2 11.2+0.1
CL1 0.016 0.009 0.005 CL6 17.6£3.7 12.7£1.9 27.8+1.7 13.4+32 9.4+0.1 12.1£3.6
CL2 0.011 0.008 0.006 CL7 15.9+42 15.1+4.5 13.940.2 9.4+0.1 8.4+0.2 10.5+0.6
CL3 0.007 0.004 0.002 CL8 312452 26.5+4.5 37.4+1.5 17.0£1.7 14.5£0.1 17.9+1.6
CL4 0.008 0.006 0.004 CLY 168449 14.843.9 13.9+13 8.1£1.5 8.442.1 9.142.5
CLS 0.004 0.002 0.001 CL10 22.4+4.4 185452 17.4+08 11.9+2.5 123+2.4 12.4+1.6
CL6 0.005 0.004 0.003 M=SD 20.8+5.9 18.8+5.0 26.1410.3 12.6:1.5 12.244.6 14.8+52
CL7 0.004 0.003 0.002 Min 158 127 139 71 8.1 9.1
CL8 0-009 0.004 0.003 Max 312 28.7 455 20.6 224 25.8
CL9 0.005 0.004 0.003
F 1.192 1404 1464 0448  0.133 1231
CL10 0.008 0.005 0.003
P 0.3 0.9 0.2 0.6 0.8 0.3
M+SD  0.0077£0.003  0.0049 +0.002  0.0032 = 0.0014
CL: Chest Lateral, TR : Trachea
Min 0.004 0.002 0.001 AA : Aortic arch, LA : Lung apex
Max 0.016 0.009 0.006
F 7471
P 0.003 Table 6. Quantitative evaluation results according to arm
H o
CL : Chest Lateral helght angle 120
AHA 120°
No SNR CNR
TR AA LA TR AA LA
2. 314 A3

2.1 AHAY| & F=4 F7} A3

AHA ¥ 1% 7} SNR, CNR ZA¥}+= Table 5, 6, 7
o e glth AHA 90° o] A 3 SNR-S TR: 20.
8+5.9, AA:18.8+5.0, LA:26.1 1030 % =AH5
ow B4 CNRE TR: 12.6 +1.5, AA: 122 +4.6, L
A: 148+ 522 SAHEATH

AHA 120° 9| Al #H SNR TR:21.4+6.6, AA: 2
1.0+4.7, LA:299+88% ZAHA o H4 CNR
S TR: 13.4+4.4, AA:13.1+43, LA:212+4.6 O &
SAH AT

AHA 150° 9| A B+ SNR2 TR: 17.4+2.6, AA: 1
7.6+12, LA: 23.1+74% SAEA o H CNR
S TR:11.7+2.1, AA:12.6+3.1, LA: 16.7 £43° %
A= ATH

CL1  30.742.2 24.2+1.1 18.242.6 22.7+1.6 20.3+2.1 16.4+1.3

CL2  18.5+0.7 21.1£3.7 29.1+0.6 11.9+0.5 14.1+£0.6 18.4+0.4

CL3  18.3%2.5 21.3+0.9 31.8+1.7 13.0+0.7 15.6+3.2 19.9+1.4

CL4  14.9+0.7 15.5£2.0 20.4+3.4 10.8+£2.5 6.7+2.8 15.3+0.7

CL5  25.943.4 26.6+4.1 41.2+2.6 15.9+2.1 15.4+1.4 20.5+0.5

CL6  32.1+1.4 22.842.4 45.6+2.8 18.5£2.6 15.5+3.2 22.2+1.7

CL7 17.7£0.8 19.2+0.1 24.9+0.7 7.8£1.0 8.1+0.4 9.4+0.5

CL8  21.0£2.7 21.2+1.8 36.2+1.8 10.4+0.4 10.6+3.1 14.3+4.4

CL9  13.8+1.1 11.6+2.4 26.8+5.1 10.9+£2.5 9.2+0.3 17.0+2.1

CL10  15.543.5 27.1£1.0 25.7£2.1 12.1£2.3 16.1+£1.3 17.8+3.1

M=SD  21.4+6.6 21.0+4.7 29.9+8.8 13.4+4.4 13.1+4.3 21.2+4.6

Min 13.8 11.6 18.2 7.8 6.7 9.4
Max 32.1 27.1 45.6 22.7 203 61.5
F 1.192 1.404 1.464  0.448  0.133 1.231
P 0.3 0.9 0.2 0.6 0.8 0.3

CL: Chest Lateral, TR : Trachea
AA : Aortic arch, LA : Lung apex
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Table 7. Quantitative evaluation results according to arm
height angle 150°

AHA 150°

No SNR CNR

TR AA LA TR AA LA

CL1  16.4+0.1 18.0+2.3 24.5+0.5 12.5+3.5 13.8+0.6 16.8+2.4

e QlTh AHA 1500 el o) A=A Bt A
T 432022 7HE :okom], AHA 120° oA = 3.5+
0.52 F WAl £ A3l AHA 90° ol A= 3.
24092 HF A7) 7P ororth

Table 8. Visual evaluation results according to arm
height angle of 90°

CL2  14.1+£3.4 16.0+1.3 14.2+0.6 11.4+2.5 12.1+0.7 14.7+0.7

CL3  14.5+0.8 19.7+0.9 25.743.2 12.6+2.1 17.0£3.1 21.5+1.1

CL4  16.6+0.3 20.8+0.4 25.6+1.6 12.2+0.3 15.3£2.1 16.3+0.1

CLS 16.1x1.4 15.5+2.8 17.8+1.1 10.5+0.5 10.2+2.7 13.4+£3.9

CL6  16.9+3.1 15.842.4 17.143.6 11.4+0.1 11.8+0.9 13.6+2.0

CL7  21.7+1.6 19.4+3.7 39.2+4.2 14.5+0.5 14.2+1.4 21.9+0.7

CL8 17.9+0.2 10.2+2.1 23.9+1.5 6.5+0.8 6.1+1.2 9.0+0.6

CL9  20.4+1.2 15.3+1.5 15.6+2.5 12.0+0.7 10.7+2.5 22.8+0.9

CL10 21.7+£3.0 25.4+2.5 28.0+0.1 13.6+2.0 15.342.2 17.5+3.4

M+SD  17.4+2.6 17.6+1.2 23.1+7.4 11.7£2.1 12.6£3.1 16.7+4.3

Min 14.1 10.2 14.2 6.5 6.1 9.0

Max 21.7 254 39.2 14.5 17.0 22.8

F 1.192 1.404 1.464 0448  0.133 1.231

P 0.3 0.9 0.2 0.6 0.8 0.3

CL: Chest Lateral, TR : Trachea
AA : Aortic arch, LA : Lung apex
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AHAO| W& M2 2 3782 59 TR, AA,
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H4E= AHA HE Table 8, 9, 109
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1 2 3 4 5 6 71 3
25 45
cLl 2 2 B3 4 4 4 B
ce M2 3 3 4 4 4 4
+0.7
25 25 35
CL3 7 3 L7 3 L7 400403
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ct 2 F3 3 4 4 4 B
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ce 2 3 F3 4 4 P04
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co 2 2 03 4 4 4 s
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CLIO 57 07 07 3 07 * 4 107
2 235t 26 3.75+ 3.95: 45
MESD 53 o4 02 3 03 4 02 +03
Table 9. Visual evaluation results according to arm
height angle of 120°
N AHA 120°
° 1 > 3 4 5 6 71 8
CLI 303 3 4 4 4 4 3
+0.7
35 45
cLa 303 3 4 44 B2
25 35
a3 F03 3 X4 4 4 4
cL4 3 3 3 3 4 4 4 a4
45
cLs 2 3 3 4 4 4 4 B2
25 35 45
CLo 57 3 3 L7 444 w7
25 35 45
CL7  fo7 3 3 L7 444 4y
35
cLe 3 3 3 X4 4 4 4
35 35 45
cLo 3 3 3 L7 44 L7 w07
35
cLio 3 3 3 32 4 4 4 4
275 355 395 43
MsSD 53 3 3 53 4 4 00 100
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Table 10. Visual evaluation results according to arm

height angle of 150°
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V. CONCLUSIONS
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R (p=0.2), AA CNR (p=0.8), LA SNR (p=0.2), LA CNR (p=0.8) 54124 ®2Jol A 90°, 120°, 150° 1% I+

ojm gk Afol= YEhbA] e¥kom 2F 1F G4 shE Aol glolth A1ZHA 7 Al A= AHA 150°7F
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