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Assessment of Entrance Surface Dose and Image Distortion in Accordance
with Abdominal Obesity in the Chest Radiography
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Abstract

Abdominal obesity is one of the most influential index to predict of sulin resistance syndrome/metabolic
syndrome in social demographic characteristics. It is matter of fact that radiation dose are increasing with
development of medical treatment and device. In this study, we estimated distortion between reference image
and entrance surface dose when take a chest radiography forward chest phantom assumed abdominal obesity.
When angle of chest phantom incline 5° forward, thoracic transverse and longitudinal diameter increase 1.22%
and 044% each. Also cardiac transverse diameter increase 1.01% and cardio-throracic ratio (CTR) decrease
027% in the same situation of incline to 5° forward. Thoracic transverse diameter shows the largest increase,
and CTR was decreased. But entrance surface dose to phantom increase significantly 6.12% when angle of
chest phantom incline 5° forward. In conclusion, we have to pay attention to accurate positioning, to prevent
a distortion of image through incline, and make patients not to expose to additional radiation.
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I. MATERIAL AND METHOD

1. A== 2 77

B AT Aekg AR 9] Qo
B3 2l o3t el A BALS W 34
A 72 o] XA Z9A(FDR D-Evo DR-ID 60

0E ol&atrh A9 &2 630 mA/150 kVp, ©]
Hfiltration) = 0.2 mmAl+1 mmCuS AHE-3FIth SID
= 180 em® A3 01 AE -E A 07 A] (automatic
exposure control device, AECD)7} A-§H Attt ==
Z(exposure parameter) FTHASF 125 kVp, T/ 320
mA, ZAMAIZF 20 msec©] Tt

ol A = wlEl (anthropomorphic phantom)% KYOTO
KAGAKUARS] PBU-60 &S AHE-sR3lth 1A}
FHEA %k(entrance surface dose, ESD) =4S 93 A
ARE A= %"ﬁ‘%kﬂ](opﬁcal stimulated luminescenc
¢ dosimeter, OSLD)E A3} Th OSLDE nanoDotT
M (Landauer Inc, www.landauerinc.com)¥} H57%]Q1 In

Light microStar system (Landauer Inc, www.landauerinc.co

m o2 FAE i FAHLA ] AFESH HE o
01 mSv~10 Sv, FFF G A 9] AAAFL +5% W|7to]
CHFig. 1].

T8
Tﬁﬂﬂ”ﬂﬁﬂﬁﬁ

Fig. 1. Optically stimulated luminescence dosimeter and
reading system.
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5°,10°, 15°, 202 WHS 7180 G g53)
LG5S G2 00 FFE 7159 F(reference imag
2 3kl 57 10°, 15, 20° 7Pl M 253 el
f=rme ojuf o) AR S
Zhell w2 AR IR ARele] Fhe QA
water padE X AIAT

F3 XA 94 9= E Wrhe #7424 % dhrona
cic transverse diameter, TTD), 3 Al 2] 7 (throracic longi
tudinal diameter, TLD), 417 2] 7 (cadiac transverse diame
ter, CID), 4742 Y] (cardio-throracic ratio, CTR)= Y]
A, F7Fekth CIDE a+tb® ats AZFAIAF (Midsagit
wl plngdl A oo o2 HuAA, b A%
Aol Azl ol2= A #HAela  CTRE
a+b

E%%M

ojth. o71M c&= A9 7tRAAH SR 5 TtE

EM AR wolelAel F= i dztAe] A
o]q,[n],[lz] Ho NEAA = &= 7tzur AA o)
(apex)”]';(]/] 712l o] tHFig. 2-B)].
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Fig. 2. Phantom of the angle and the reference line setting for
the experiment.

M. RESULT

L 2= Wl Be YAEAAge) Hsh

AR 2w sl wel e, 5, 10°, 15°, 20°
GHE 27 388 B F ESDE Z4F Afolthr

able 1]. 0°0| 4] 104.47uGy, 5°911A41 113.71uGy, 10°A]+=
121.57UGy, 15°°1 41+ 129.18uGy, 20°°141+= 130.07uGy
2 Yehyth Zt= Skl vEste] A AEE St
sto] 4wt 50 F7hek w) mit} 3t 6.12% (6.4 WGy)
F7PF ;A

Table 1. variation of entrance surface dose according to
angle changes

Anglle 0° & 10° 15° 20°

102.13  111.64 120.38 128.88 128.21

ESD (uGy) 107.15 115.76 124.66 126.83 132.72

104.11  113.73 119.67 131.82 129.26

Average 104.47  113.71 12157 129.18  130.07

Sta_nda_rd 2.52 2.06 2.70 2.51 2.36
deviation
Sndard ) 46 419 18 145 1.3
error
M Average ESD
150
100
2
H
50
0
0 5° - 15" 20°
Angle
Fig. 3. variation of entrance surface dose according to

angle changes.
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9% HEg Azg7,
AR, AFNZ B7He Aol thTa

H o] ZFZ A (TTD) 0°014 294.75mm, 5°°14 &
299.4 mm, 10°914+= 30225 mm, 15°9141%= 305.25 mm,
20091 4= 309.15 mmtth 24wt 27MEE o
NNEARE F7rskdTh A4wrt 50 S74E uf wih o
o 1.22% A% S77F ok

H o] A 24 7(TLD) 0°o1 4 222.3 mm, 5°914+& 2
27.7 mm, 10°°| A= 227.1 mm, 15°°|A4< 228 mm, 20°
M= 2262 mmith A&7t S7HEES A9 A2
AL STV 457t 5° S71sE ) wirh k2 A7 9
Wtk 22 et 044% AE S7F BHEEACL

AAAZ(CID)E 0°914 1158 mm, 5°°14E 117.6
mm, 10°9] 4= 118.5 mm, 15°° A4+ 119.55 mm, 20°°]]
A= 12045 mmSit A7 TS ARAAEE
7kt 2ot 50 S7hE o] vtk Fd 1.01% A
T F7PF #E

A 7-F2)(CTR) Q] 7% 0°01 4] 39.39, 590l A= 39.
45, 10°91 A= 39.21, 15°91 A1 39.16, 20°9 A1 38.96
o]t} relative CTR()OIA (0° GAS 7|Fo2 ZI%

l

7 5o 74w whe Wi 02 A% Ak B
Stk 712G gt GO 2P 7] %olH e

Fig 414 1E 5 glek

Reference image (0°) 20° image

Fig. 4. Reference image and distortion image(20°).

Table 2. Deformity of chest radiograph according to angle

changes
Angle 0° 5° 10° 15° 20°
m - 294.75 299.4 302.25 305.25 309.15
TID
%  100.00 101.58 102.54 103.56 104.89
;. - 222.3 2271.7 227.1 228 226.2
%  100.00 102.43 102.16 102.56 101.75
mtm 115.8 117.6 118.5 119.55 120.45
CTD
%  100.00 101.55 102.33 103.24 104.02
CTR(%) 39.39 39.45 39.21 39.16 38.96
Relative
100. 100.14 . . 91
CTRGY) 00.00 00 99.53 99.43 98.9
V. DISCUSSION

HARX ol AR Hl A7t Fz2AlL A
= A9 31.8%013 )0 20
7Fe Ao g o st glrk v

& o Az a9 Ae AsAslE AP, HEE
o o 5 21 A7t Al Addon 48
st} F45 XA 2992 computed tomography (CT)<]
AR 50 e P SR BTela §
4 AAte) oEe AXsa ek ol F X
A e JAAST WEe A4, B WA =
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S Sl waslge] ARE sAee] AAl e
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AFel 7oA Har 53], nk H5alvke] A
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e ARERA T 00 Gl 10447 pGy ot
ZHEE 2002 S7FARL A9 13007 PGy = 5783
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