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Effects of Dose and Image Quality according to Center Location in Lumbar Spine
Lateral Radiography Using AEC Mode

Jeong Woon-Chan-Joo Young-Cheol

Department of Radiology, Samsung Medical Center

Abstract The purpose of this study is to consider usefulness of using AEC mode and importance of patient center loca-
tion in L-spine lateral radiography by comparing dose and image quality according to the change of patient center loca-
tion with using AEC mode or not, In this study, guide wire is attached to the human body phantom’s lumbar spine and
the lead ruler is attached to the bottom of the wall detector to find out center location in detector, ESD, mAs, and EI
were selected as dose factors, and image quality was compared through SNR. With the lumbar spine located center of
the detector, dose factors and image quality were compared according to using AEC mode or not, Afterwards, phantom
moved 4 cm and 8 em back and forth and compared dose factors and image quality. The exposure parameters were 85
KVp, 320 mA, x-ray field size 10X17 inch, and the distance between the center X-ray and the detector was fixed at 100
em, The center X-ray was perpendicular to the fourth lumbar spine and the only bottom AEC chamber was used, All data
were analyzed by independent t-test and ANOVA. As a result of this study, with AEC when the center is matched, ESD
was 1.31%0.01 mGy, without AEC was 2,1240,01 mGy. SNR was shown to be 22.81%1.83, and 23.44%1.87 respectively.
When the phantom’s center moves 4 cm, 8 em forward, and 4 em, 8 cm backward, ESD were 1,09%0,004 mGy, 0.3240.003
mGy, 1.1940.017 mGy, 1.1120.006 mGy respectively, SNR were 18,29010.60 dB, 11.11£0.22 dB, 18.98+0.80 dB, 17.71£0.82
dB. Using AEC in L-spine lateral radiography reduced ESD by 38%, EI by 35%, and mAs by 38%, without any difference
in SNR(p{0.05). When the phantom’s center moves 4 cm, 8 em forward, and 4 m, 8 cm backward, ESD was decreasing
each 16%, 75%, 9%, 15%, EI was decreasing each 14%, 77%, 15%, 20%, mAs was decreasing each 15% 75% 9%, 15%,
SNR was decreasing each 19%, 51%, 17%, 22%,

Key Words : Auto Exposure Control(AEC), Lumbar spine lateral radiography, Center location, Entrance Surface Dose(ESD),
Signal to Noise Ratio(SNR)

BN B AF=ZAIOPIA, 0% S WAL, B, GAHEEA, AEd]

.M 2 o] 4B et 30%et Husta QrHil, Ko thoF
gk dRlEo] ek, HE A4, S, =4Ho] A=A

QEL 70~90%2] AFFEo] dAo] Holw shHe Ag AT A& Mg A A&EE 5 oK 55 59 A
A 1, QE0] A7t SHEBELS 15~45%, EX A|F oA M AT S FHRE 8F SRt A= 7)o ARt AR HAL

Corresponding author: Young—Cheol Joo, Department of Radiology, Samsung Medical Center, 81, Irwon—Ro, Gangnam—Gu, Seoul, 06351,
Republic of Korea / Tel: +82—-02—3410-2530 / E-mail: skulljoo@naver,com

Received 2 April 2021; Revised 24 April 2021, Accepted 26 April 2021

Copyright (©2021 by The Korean Journal of Radiological Science and Technology

LA 7)E7E 20219 A)449 A)2E 85



ox

Mo

L
o

e

£ AXgit 85 =1 HAMIE AN lumbar spine lateral
radiography; L—spine lateral A= Q34| 9 wjdo
gk 712201 HHE Algste] 839 B M9l 59 &
e Fyst=d] 2.3 AAloln, AAF ¥1%E ®3E 1,000
B 2.13]04 4,332 wid F7Fske FAloltH2, 31,

87 FUORS AL 1, 5 5 SIS e
NN
S B B BTN A0 S
ok It 4], ZAYAMAHE 23] (international commission
radiological protection; ICRP)oJ|A]:= ‘u]& HlAY 71=A],
T 5 9 AN Do A, ASE S e
3 FgejHog IS 4= 9= & A fAlEloF gtk =
WA Hsl A ANSIICHS] WA ZAke] AEA
A AN Aot Aoz AP e
B4 GAnele] £ 1 XAl B4 A= e metsfor st
(6], AAUAQI ojfgo= Qs 54 Fololi= Arsk==
AloJA] (auto exposure control; AEC)S ©]-835}o] o]
o BARe das Ut

AEC+= ©]-27H]{(ion chamber)E &3l Aol AL &4
o 7 At Bor SRS B A5 4 e
WAPARFo] AlojEl= FRZAT], G4 7 Al A &F
ApRY o2} BB A A7) ZRsih HolA] a7
A AR 2k Q, SAHOR Aol Wi
[8]. AEC+= QWIASE XAlo] JA8-A|(detector) o] =Ea}

7] 7ol o] £AuE olgslo] XAl ofat olest WiE 4
Zok Wjol7] e, ARSIt ol eqiH el 914 o
A7) Alo] Feluet Fasiei7],

?S‘X]?_} Ecoﬂ T3 A3 APLEL o] 9] %3+
of mhe AE % SR Wil ARl AF ol .

L—spine lateral AAR= HIARA A} = HRAFA AlFFo] ufj&-
S AL, i o] SIS Fhed] s U ol g
e}, SAIR, oA Aol 91, A ok

2 9XE 24T 5 ¢lon], AFE 55 B SN B

Aol AE, SAY, TF So= QlE AECE o]&%’t
L—spine lateral A} A] 25} o] 2HH S AUZ|A7]

Lol ofzigol ik

olo] B Lo A= L-spine lateral Al A| AEC #-&
B[O} ARC A8 A] SHA}9)A] WH3lo]| whE Mk} 314 H
3], L—spine lateral A} A] AEC ARg-2] -84 Wl
SRR 9] Fadol sl ardstarat gt
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H = QA& (Whole Body Phantom PBU—50
[PH—2, KYOTO KAGAKU, JAPAN])S ol-3}it}. HA}
MEFYAZ = GC 85A(Samsung Electronics, Korea)S
ARESFR T, YAFEH A (entrance surface dose; ESD)
<2 Unfos Xl(RaySafe, Sweden)2 &%3}%5 o IAH
71= Y8l AT Z T (Image J Ver, 1,53e, National
Institutes of Health, USA)& o|-&s}%ith

0

EH
=

2. o1
D A9 g
Phantom®] Q3= £4]of| 7jo]EQlo|o]&
S P SEASIE, AR
sjttol & A= H2}5}al, phantome HIE SHAA R 9
AXZEL o ARl 7hols glojolE 01%511 aFSHT
S AstE glsile), 2AERAE 85 KV
p, 320 mA, AY-JALEA|7F AT (source to image
receptor distance; SID)+= 100 cm, ZAoE F7]= 10X17
JAAE AMESIITE. ARC ol 23Hi= S aht 1709 AR
1L, density 0, Z%= MiddleZ A5t} $4 XA 4HA]
255 39 AT & 21Te) M Q1A ESD,
ZX|4(exposure Index; EI),
seconds; mAs) 0.2 AsIl 0w, ESD 34 A AgA ol
AE XS] RIS Tefslo] 712 ke 23
A8 SO0 PSP, Ll SR 2020
2 Hl(signal to noise ratio; SNR)E ©]-835}%1l, SNR =4
Image J T2 1S ARE3IG O, QFHof 1 X 1 cnre]
AlodH(region of interest; ROI)S AAs}o] AE 7 2]
G EEAAE ok, 0.2 Aol 1% 1 o] uj
(background RODE AAste] A& 7te BH7HS st
A 22 BAl oz FGItHFig, 1b ],
A% Q1A W B Wi 7 22004 30814 27

gloleet I8 Ol%ﬁ‘mﬁ}.

=

Rastel 2%
= detector

detector

WAFZH(milli ampere

r:i flo do

Bt
[e=]
=

_9, of o
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R

SNR= (background ROL,,.,— ROL

mean

)/ ROLy, (Eq. 1)
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Fig. 1. Experiment of the changing Center of Phantom in
Detector and measurement point

[a] Shows the ESD measurement location in phantom(L4). [b]Measured
dose factor with centers moved(F4, B4, F8, B8) and show SNR
measurement of evaluation point in L-spine lateral image

ARCE AT 2SS
without AECZ} A 951911, =
EI, mAs)2} SNRS H|uLs}kglrt,

with AEC, 1% %o H$ES
270014 A= AARHESD,

(2) A} 241917 Bl w2 Meknl a2}

AECE Z-g3F AMg]olA phantom—- detectorZ4]of A
Hj Z202 4 cm(F4), 8 ecm(F8), = &2 =2 4 cm(B4), 8 cm
R T
SNR= H|aLsF3AHFig. 1b].

2) A= 24 U

2 AFoA= 2 APxRA 2
2 olgsion

AEC Z-& - 5o T2
L =9 HE ¢ AA(independent t—test)<

53 dolele] Btk

ek Q1xke} SNRO] Ht gk 2}o]
o]-g-3tof HluL

st
With ABCO)A W] $1%] wslo] uh2 A 914} o
WAL AR SHAANOVA)

|84 02 += Duncang At
=4 Eillf%‘% SPSS(version 22.0, SPSS, Chicago,
IL, USA)E ARSI, Fofa(w)-2 0.05, +9E&(p)
© 0.05015H2 frolgr Ao ARk

. Z =

1. AEC mode M2 & -
3}&! H|

2ol s Mg UXt A

AEC A& 5o o2 ESD B4t with AECO|A+=
1.31£0,01 mGy, without AECE 2,12+0,01 mbyo]¢laL, EI
S with ARC 193,772, 52, without AEC 300,15+1. 41
olglon TAFL with AECS] 7<% 22.6010.49 mAs,
without AECE 36,8040,40 mAs©. & vjepyct,

SNRL with AEC: 22.81+1.83 dB, without AECE=
23.44%1.87 dB= UrERGT}

AR Qb= T JEze] Hatgro]l AR RE fofgh 2}
o7} AN LH(p<0.01), SNRO| Htgk 2= SAXCZ
OJSHA] SkTH(p»0.05), (Table 1),

2. BX SRR Hetof| wE MUK H A

ol %*m%il H3lo|| w2 ESDE F4= 1,0910,004 mby,
0.017 mGy, F8-& 0,32+0,003 mGy, B8-S 1,11+
0.006 mGyO]‘,{i El= F49] 79 163,1740.914, B4=

Table 1, Result of dose factor and SNR depending on using AEC,

group AEC n mean=SD min max t P
ESD with 1.3140.01 1.28 1.34
-232.350 0.01
(mGy) without 2.1240.01 2.08 2.14
with 193.77+2.52 189,05 199.90
EI 201.175 0.01
without " 300.15+1.41 296.05 302.38
with 22.60+0.49 22,00 23.00
mAs -120,909 0.01
without 36.80%0.40 36,00 37.00
SNR with 22.81+1.83 16.22 2451
1.310 0.968
(dB) without 23 44+1 87 16.60 25.10

1. ESD is entrance surface dose. EI is exposure index. mAs is mili ampere sec. AEC is auto exposure control,
2. ‘with’ is the case with AEC mode, ‘without’ is the case without AEC mode,

3. p is result of independent t-test,
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Table 2, Result of dose factor and SNR depending on center location,

group distance(cm) n mean+SD min max F P
0 1.310,015° 1.28 1.34
F4 1.09£0,004" 1.08 1.10
ESD ; -
B4 1.19+0,017 1.17 1.23 35957.240 0.01
(mGy) -
F8 0.3210,003° 0.32 0.33
BS 1.1140,006° 1.10 1.12
0 193,77+2.525¢ 189.05 199.90
F4 163.17+0,914¢ 161,90 165.24
EI B4 163.2612.583¢ 159.52 169.51 31323.733 0.01
F8 45,64£0.936" 42.24 47.14
BS “ 153.30+0,878" 151.43 154.76
0 22,600, 48° 22.00 23.00
F4 19.0040.000" 19.00 19.00
mAs B4 20,43%0,504¢ 20.00 21.00 13453.983 0.01
F8 5.5310.071° 5.40 5.70
BS 19.0040.000" 19.00 19.00
0 22,8141 38" 16.22 24,51
SNR F4 18.2940.60° 16,91 19.32
(dB) B4 18.98+0.80" 16,15 20.69 523,135 0.01
F8 11,110,22° 10.50 11.57
B8 17.712£0.82¢ 16,34 19.02

1. ESD is entrance surface dose. EI is exposure index. mAs is mili ampere sec, AEC is auto exposure control,
2. Distance is the location of phantom’s center from detector center.

the AEC chamber,

‘0" is center of detector that lumbar spine is placed in the center of
F is the anterior movement of the lumbar spine from the center of AEC chamber,

‘B’ is the posterior movement

of the lumbar spine that makes the ventral part of the phantom is located in the center of the chamber.
3. ‘p is result of one-way ANOVA, The Post-hoc test used Duncan,

163.26+2.583, F8L 45 6410936, B8-L-153.30+0,8780]
olon, FAZIES F4ofA] 19,00 mhs, B42] 7 20,43+
0.50 mAs, F8& 5.5340.07 mAs, B8-S 19,00 mAs2 =A%
Act,

SNRQ] HagrS F4i= 18.2940.60 dB, B4 18 98+
0.80 dB, F8& 11.11+0.22 dB, B8-&17.71+0.82 dBZ L}&}
P

Ak e} shd w7k E7Re] Hatgh vl Ay
Batakel Aol FAFOR {ofgt zfo|rt yERte
(p€0.01), Zr 2EZ YA IF0 2 et Table 2).
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B0 SAFCRE [FY3t Aol7t gls AeR Uyt
AECE Z 83t L-spine lateral FA} A] A} Z419]%]
Ao M2 ARFIAE Hugh A3}, ESDE 4ol ¥
AS g & 7|22 BAB(FAF8 =0 & A3,
F8olA] 75% A= 7PE ztolzt AAl UEhlt) Bl
F4=B4(B8(F8 40 & F49} B4 ZZF 14%, 15%= F<
Ao = Yepyal, F8ollA| 77%% T 1Fs3 Zo|7t
A vepelth BAFES B4C(F4=B3(F8 =07 RI}E
Bk 2 FAIA|of| w2 A7k A e T4l ¢
A = E wje} vl dle wi= B4 R4 Htgre] Wt
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