A7 & A4 A4S

http://dx.doi.org/10.17946/JRST.2021.44.4.301

Journal of Radiological Science and Technology, 44(4), 301-306

<AN>

ISSN 2384-1168(0On-line) ISSN 2288-3509(Print)

M| M- = YFHAL Al Tube HFEHO WE EFHMED

Aol

A Study on the Comparative Analysis of

5t 017

Images and Doses According to Tube

Orientation During Anterior-Posterior Axial Projection Examination of the Skull

Sung-Hun Jeong”-Je-hyeon Yoo?-Cheong-Hwan Lim?

YDept. of Radiological Science, GimCheon University

P Dept. of Radiological Science, Hanseo University

Abstract The skull has peripheral organs such as the crystalline lens and thyroid gland, which are highly radiosensitive,
but the examination is performed without considering the uneven dose distribution due to the heel effect at the time of
the current Skull Town's examination, However, no studies have been conducted on the exposure dose of surrounding

organ tissues due to the difference in image density due to the
cathode (-) and anode (+) set on the Tube to measure the

heel effect and the non-uniformity of the dose. Using the
scattered radiation along the Tube direction as a guide,

change 30" and 37° in the cathode direction and 30° and 37° in the anode direction, It was given and investigated 5
times to obtain scattered radiation, image measurements were SNR, PSNR, RMSE, and MAE. Measurement results
Measurement results of surrounding organ doses when the Tube direction was 30° and 37¢ The dose was low when the
direction was cathodic in all organs (p€0.000). Both cathodes were higher in the image measurements(p{0.04).
Continuous research may be needed for diagnostically valuable imaging and minimization of patient exposure dose,
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HE2 52 ZpA|(supine position) oA === A
(orbitomeatal line; OML)©] %HAF<=A17](image receptor;
IR)o] 2] off W& (caudal) 2 30°, =& ol A
A(infraorbitomeatal line; IOML)of =2 o] 2o
37 2 IS F31, WA (nasion) A 6 ecm A WS
off WALl JAkste] AlRgsh= HARE wE]of 9FA
FAOIY WAL Fog Sud WY Al 73w
Aok HARItH 5,61, HEjwoll= AR Aol =
FAL 1 & FH A7I7E JAATHT-9], FA Skull
Town's ZAA} A] heel effecto] o3t EF3t AHef Rx s
SHA] §hal HARS AAISHL i}, SFAIRE heel effecto]]
g A e Apolet ] Evtdde=s Qg =
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23l Skull phantom(Head sectional phantom), =% %
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Skull Town's ZA} A] Tube H}&Fo]| w2 328 Z17]o] u]%]
= wuAEF 24 e AREE 272 76 kVp, 200 mA,
0.125 sec(25 mAs) S AMREIg oW, 2H-AZ7] 7+ A

2](Focus—Image receptor Distance: FID):= 100cm, FAF
of 24x36cm’ 2 AASIITE HHAFEHY XL o]
ol (Frontal bone), %42 +=FHBoth Orbit), FAM
(Thyroid)ofl 4t & A7sto] FAFsIRoH, AR al,
a2, a3, a4 A|FO & 5111, AL FHE] A (nasion) At

W 6em A Fof| 2ARSICHFig, 1). Tube W&o wE 3
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Pt P WL 71202, Z2 ST P IF G
O 307, 37 2 WSS Fo] ERNE Zstdon], Al
o] BRghe AE37] ) 53] RAFtO] FANGE 2
E3l9cH(Fig. 2,3)

2) 9487t

Afo] B AR B4 919 Image J. Ver, 140
Apgsto] Bt B AToln QAo S5e ww
H
[e}

Haigom, QAL A A5 o) L ¥l(Signal to
Noise Ratio; SNR), Z|tf A& tf] Z-& H|(Peak Signal to
Noise Ratio; PSNR), B+ Alg< 2*xHRoot Mean Square
Error; RMSE), @ X}A| & H+(Mean Square Error; MSE)

2 =459t

Fig 1, Radiation Fig 2, Anode Fig 3. Cathode
meter attachment direction direction
point measurement measurement

3) A &4
2 AYS ol AT a 9487t Ak (data) = Hatt
=R 8 Fagh, HAdige wels] A8l VlesAE
ANBIE, 3, Tube WOl T A 9 Bhae] 85
Higk} oF = Wheko] 7t B H|wsly] 93l Paired t—testS
LOFFL8 95%= 7|FOCE  p-valueZ}
0.05 o]sto| FAIsHA = Folsirtal wetsiglet, &7
23l SPSS Ver, 22.0(Chicago, IL, USA)<S
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54.83, 4= ®
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Tube ®&Fo]| ©p2 7t 5 37° 2 IS uf Al=F A2
gl e s PSS SEE ) Mt g0l 15,20, FollA 20082 Uieke
I} Table 22} o] UERRITE, ofmpm| o] 79 o= wgFo]|A] - o = -
- Tube WEFS 30" 2 3132 A% o= WFeRE 4%E 9
4.23mGy, o= W3FolA 3.81mGy=E YEpoH, 5=
Table 1, Dose analysis for tube direction 30° (unit: mGy)
division direction AVE, SD tvalue value
anode 5.28 0.67
Frontal bone 2.81 0.04
cathode 4,46 0.05
anode 4.94 0.55
Rt eyeball 4.83 0.000
cathode 3.80 0.04
anode 4.95 0.47
Lt eyeball 4.96 0.000
cathode 393 0.05
anode 2.60 0.41
Thyroid 5.14 0.000
cathode 1.67 0.21
AVE: Average, S.D: Standard Devision
Table 2, Dose analysis for tube direction 37° (unit: mGy)
division direction AVE, SD tvalue p-value
anode 4.23 0.01
Frontal bone, 72,78 0,000
cathode 3.81 0.01
anode 4.00 0.17
Rt eyeball 19.35 0.000
cathode 3.20 0.09
anode 4.00 0.02
Lt eyeball 97.73 0.000
cathode 3.34 0.01
anode 313 0.90
Thyroid 3.45 0.02
cathode 1.74 0.00

AVE: Average, S.D: Standard Devision
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Table 3, Image analysis for tube direction 30°
division direction AVE, SD tvalue -value
anode 21.33 0.10
SNR -24.03 0.000
cathode 52.42 2,87
anode 23.64 0.08
PSNR -24.33 0.000
cathode 54,83 2.87
anode 24.82 0.10
RMSE -25.32 0,000
cathode 28.56 10.89
anode 21,08 0.09
MAE -24.02 0.000
cathode 18.29 7.96
AVE: Average, S.D: Standard Devision
Table 4, Image analysis for tube direction 37°
division direction AVE, SD tvalue f~value
anode 54.03 0.52
SNR -3.337 0.02
cathode 54.70 0.09
anode 56.31 0.52
PSNR -3.15 0.03
cathode 56.93 0.10
anode 22.98 1.42
RMSE 2.96 0.04
cathode 21.35 0.25
anode 14.10 0.98
MAE 4,28 0.01
cathode 12.43 0.17
AVE: Average, S.D: Standard Devision
o), o WREOR RG0S ) Hrk ale] Auk grol A b AR WSl A SIERE Uirold itk WAk
vetton, A= {ost A UERHTHp<0.000), HgRo) 79 19) Alol &) XA 528 o]FoA Qi
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= o o 2] gk
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oA 14,1002 = WA EA debgten, A
O 2 FosHA YERdTH(p<0.05), (Table 4).
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