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ABSTRACT

The purpose of this study was to suggest an appropriate collimation size and central X-ray incidence point by
analyzing the correlation between the collimation size used in lumbar lateral examination and factors affecting the
collimation size. the lumbar lateral examination results of 148 patients suitable for the purpose of this study were
analyzed. The measurement method was to set the total horizontal width shown in the image to the size of the
irradiation field(collimation) used during the examination. The distance connected vertically from the end of the
dorsal field to the apophyseal joint of the third lumbar vertebra(AJD), the distance from the dorsal end of the
image field to the center of the body of the third lumbar vertebra(BD), and the distance from the end of the
dorsal field of the image to the center of the pedicle of the third lumbar vertebra(PD). The distance was
measured. For comparative analysis of the mean values of dependent variables according to gender, age, height,
weight, and body mass index, the mean values were compared using the independent samples t test and one-way
ANOVA. For post hoc analysis, duncan was used. The correlation between independent and dependent variables
was analyzed using Pearson correlation analysis. In this study, statistical significance was set at a p value of 0.05
or lower. The average value of the collimation size during the lumbar spine lateral examination was 252.45 mm,
AJD was 102.11 mm, BD was 141.17 mm, and PD was 119.73 mm. The mean values of collimation size, AJD, BD,
and PD were larger in men than in women, but statistical significance for the difference in mean values by
gender was found only in BD (p<0.05). There was a slight difference in the mean value of each group according
to age, but there was no statistical significance (p>0.05). The collimation size and mean values of AJD, BD, and
PD according to height, weight, and body mass index differed depending on the independent variables, and the
differences were all statistically significant (p<0.05). As a result of the correlation analysis, field size and AJD,
BD, and PD showed no correlation with gender and age, a weak positive correlation with height, and a medium
positive correlation with weight and body mass index. The results of this study showed that CS was correlated
with height, weight, and BMI during lumbar lateral examination. If the entrance point of the central X-ray is
moved to the appophyseal joint by considering weight and BMI when adjusting the collimation size in clinical
practice, it is expected that the collimation size can be reduced bu about 5%.

Keywords: Lumbar Spine Lateral Radiography, Collimation size, Central X-ray incidence point, apophyseal joint, vertebral
body, pedicle

oj-gate] <IFte] S HITII FIAEY

I. INTRODUCTION 719d&kar gk, ey o A~ (X-Ray)e] #E3d =

S ool A WALHL AWl A W x| w2 =& BE83 9E s fdste] FxA Al sl
* Corresponding Author: Sin-Young Yu E-mail: ryusinyoung@gmail.com Tel: +82-62-520-2405 345

Address: Dept. of Radiological Technology, Donggang University, 50 Dongmun-daero, Buk-gu, Gwangju, Republic of Korea



al

(o]

Correlation Analysis of Factors Affecting the Collimator Size used during Lumbar Spine Lateral Examination in Digital
Radiography System
@ A% 2 & Atk webd BAE FASE % W A A 844 miyE BE O A
ARALE SRS AF R AA 240 W A bg e Ao vegal adn eF 59 4
g A A AAsta, AdH TR 2 9 AR @4 AR 0.75~97.00 mOy = B ko] Af
e wE7] 98 = slof wk. o7} WARAZAL F A1 Atk A A7) A%
_ [10] = e 14 =
T2 2 F HMARA ZAK(lumbar spine radiography) oL e T AriRe AE, 2 AN S
Ad TR 52, A7) 744 ooz ko wn WAL 2272 7F 58 ZA7]Eo] A 7]
= golz Quilll oluk ol i Afel A @3 wpa} el WEARAARE ghxp FAle] qbdeke] Teal
AR aFo A Ay, 2 Gz s ge  Ax@e HFom AHe 9YL A7) A8 =9
guel 412 Agsy] g8 Adhc, Ay ek I
A7 w2 GAel HY AsME HFMaE SHAIRE, A nldpA el el M A&t =
(vertebral body)¥} %] =1 A}o](intervertebral)’} & LF S AA Al deHa Jde T g=A
ShA WrEbfoF ShoHRL thekel @ 5 WA AL F PALE I FAPORe] A7)= A EES ol8std
Q5 59 A AKlumbar spine lateral radiography; A7l FAdE Aso|th tXd WAbd ghl= 2
L-spine lateral) 2 53552 w3 e SQ1S & & Al mlal ZAbel A7) 2o QLo Aokl
3 Qo] BolgA d x%ﬁoﬂ )3 2} = == Aot AAo] gt
wEel ol Msh AEa HFARIA WSS o)) o apeldE 2% Y PAAAAL A
Adstod w8 BRS AT wWEel, 2y oy atne) Wael wE zAter Z7)e
AAENTE 10008 218004 43512 W T wgl sbege gmele) ATEASH B,
=] 3.4
Zhstat SR A, A, AF, ADFAR)NA A w3
WAL A ALel A &) ZALok(collimation)> &4 X A 245 Tkl HAY 4 TES AT T
9 olefel WAL o] FFE HaspFowA S 4 A=A A I ZARoR A7)0l wiske] A8t
of AEFiha B AR JFEs HAaAA s Y 1A Foh
M= TS VA= T8 I F9HE S st
oty 2 EZ BAAAE 4o AL FA II. MATERIAL AND METHODS
= HedA HAagrow HA 5 HANE WP aof
Ge. A9l A8 A S A2 Fol g o
EZOU %11—7 ‘:'iﬂ_g_@-\io =z - o o
ii = o N lel =< :jﬂ ][f s H oA 2023 19 197E 2023 129 31
) s = Sh=
AAORE A Aol el el A A A FHEQ Gl 2% %
AFATNN 25 Akl F ZAPE obd W A A zsgsL sap Z Gty = BE A
23 AR B R gAd AR Aol A 46% T Fojo] w= Axprt Ayow By dAA 8851
W AbEs L tm Bagel 9" A 3 B a7 Bl 43¢ usd(AFREE, 45
AAE AL F &N Gl FAAL e sz, AFARANE, A5 HAgAde] B
el QNAE mhE gael AR 2okl 4 gm ae Asl) 4% Fu WAL 948
4 oFE A% APALE dstaa W2 2AER gido® stk AR R AT E Ao A st
AXNE APst= Adko] i wak 20179 A H T Alzgloll A, A, A, AF dolH
#A e A7 AP gl o 57| 7} lEE AL vFEoz AAB T
A AR S HAbel gl F b ZARORS 31 x
41 em’*E B 1135} vHEl 2. A7 4y
Aol A Antk AR HEAL SR 2.1, A=)
AAPE AT = Q8F = N
VA & (entrance surface dose; ESD) T 5 B ool7e] o] 8w WM AIGA= GC 85A

346



"J. Korean Soc. Radiol., Vol. 18, No. 4, August 2024"

Korea)ol™, {4 FAHZ
Centricity Radiology RA 1000 (General Electronic,
USA)  F7ddE417878 A (picture

communication system; PACS)E ©] &

(Samsung  Electronic,

archiving  and

skt

1) EAFOR 7h2E ﬂ7](Collimation Size; CS): %
Apok 2715 Qakl A Uehd 44w 28
AAF Al ARgE ZAtel 2712 AT, o
270 @A Aae PAHIAE 2% SH
AAAL A o1 8Ek Qi AukA el ZAbok
2712 Agas.

2) 23 =7]34 A2 (Apophyseal Joint Distance;
AID): AIDE GAtol|l E3HE 5F FAlof &
M F-E Al 325(3rd lumbar spine)e| %5
AR Shew A Auw 4ol
.

3) {5 &% AZl(Body Distance; BD): BDT <3
Fe] APl T FiES A4 A

A 385 (3rd lumbar spine) #HE& FA7HA 2

FHAS o, BE FHE Gal v}
B Al 3859 BES SRR T 9
M2 S, FAe] matshs A4S BE
FHoz 45

4) 215 7 A2 (Pedicle Distance; PD): PD+= 97
o] 5% ZAlel E FRolA Al 38F(Grd
lumbar spine)®] #HF A FAZA ] AR
A8t

2.3. AAREA Uy

B oAFo M= S 7 A E X (interclass
correlation Coefficient; ICC) A ot
AFEE A3 9 =4 Shapiro-Wilk
A= &l Aatd= Qﬂﬁ}%ﬂﬂtﬂ(pm.os; BE
Ane 7= AE A S

rr I

AA EAJo) w2 7zt W] Hf Hlale X

749 =¥ 1714 (independent t-test)E & 3l
a5 Bk ApolE Haskglon, A7, Al
FA T(body mass index; BMI)9] 1§ 3t

oL
e
TS

N o

=
A8 HFRE WmAon, AFLHeRE

Sy el FEHEWS 7He] A 3Ad-S Pearson Y
HEA S T3 BT

Ao An BAd o]g® EALzIY
SPSS(version 22.0, SPSS, Chicago, IL, USA)E A}
S AL, A2 p &k 0.05(p-value 0.05) |3}
Adow felg Aoz ARt

ol obo flo

Fig. 1. Image measurement method.
(a: Collimation Size, CS, b: Apophyseal Joint Distance, AJD,
¢: Body Distance, BD, d: Pedicle Distance, PD)

II. RESULT
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Table 1. Results of measurement average and inter-class correlation Coefficient

N Mean + SD(mm) Min Max 1cC
CS 252.45 + 26.01 252.22 252.76 0.988
AID 102.11 + 18.52 100.09 104.56 0.977
BD 148 141.17 + 19.41 140.23 141.70 0.971
PD 119.74 + 18.89 117.08 121.48 0.979

CS; collimation size of total horizontal width displayed in image

AJD: Distance from the end of dorsal collimation to the apophyseal joint of 3rd lumbar spine

BD: Distance from the end of dorsal collimation to the body center of 3rd lumbar spine

PD: Distance from the end of dorsal collimation to pedicle of 3rd lumbar spine

Table 2.Comparative analysis of average values of measurements according to gender

CS AJD

BD PD

Mean + SD(mm) t Mean + SD(mm)

t Mean + SD(mm) t Mean + SD(imm) t

Male 255.85 + 27.03
Gender 1.277

105.13 + 22.28

145.65 + 23.21 123.01 + 22.43

1.599 2283 1.699

Female  250.27 + 25.23 100.17 + 15.46

138.29 + 15.99 117.63 + 16.00

#H4p< 001, **p<.01, *p<.05
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Table 3.Comparative analysis of the average value of measurements according to age

CS AJD BD PD
Mean + SD(m) ,_ F Mean + SD(mm) F Mean + SD(mm) F Mean + SD(mm) F
(post_hoc) (post_hoc) (post_hoc) (post_hoc)
20~29 257.28 + 36.14 110.16 + 27.69 150.12 + 28.89 127.58 + 27.65
30~39 258.11 + 22.26 103.26 + 17.34 141.57 + 18.88 121.05 + 18.66
—_— —_— 1604 ———
40~49  252.80 + 26.89 98.68 £ 17.09 138.52 + 17.53 117.47 £ 16.92
Age 1.026 ——mMmMmMmm 1376 ——— (abcef —— 1.292
50~59 24933 + 22.85 98.32 + 13.99 135.70 + 14.84 > 115.04 + 14.90
_— - bedef) —m
60~69 24457 + 22.64 102.25 + 16.40 142.23 + 16.29 119.47 + 16.89
over70  248.96 + 21.60 100.83 + 12.89 140.76 + 12.86 11847 + 1.15

Table 4. Comparative analysis of the average value of measurements according to height

#H*p< 001, **p<.01, *p<.05

cs AID BD PD
Mean = SD(mm) (postlihoc) Mean + SD(mm) (postlihoc) Mean + SD(mm) (postF_hoc) Mean + SD(mm) (postlihoc)
under150 248.11 + 23.52 99.60 + 13.78 137.11 + 13.74 116.46 + 14.58
hei  160-169 25118 2546 3972”9977 £ 1618 8446 13872+ 1743 9735 11784 £ 1668  7.95
190170 25349 + 2461 (apo<d) 10271 = 1998  (abe<d) 14374 = 2047 (abe<d) 120.58 + 2085  (abe<d)

overl80 279.63 + 33.11

129.78 + 28.61

171.05 + 28.33

147.08 + 26.66

*rEp< 001, **p<.01, *p<.05

Table 5. Comparative analysis of the average value of measurements according to body weight

cs AJD BD PD
Mean + SD(m) . F = Mean + SD(mm) F Mean + SD(mm) F Mean + SD(mm) F
(post_hoc) (post_hoc) (post_hoc) (post_hoc)
underd9  250.58 + 25.96 89.60 + 16.87 129.67 + 19.27 106.94 + 18.98
059 2320 B 502 9909 £ 1549 gy 136065 1603 ey 11610 1598 1) o
wel
S 0069 2338522565 (abe  I0LSI #1613 (g oq M3 IS (o 1981154 g
70~79 26440 = 1771 <de) 10426 + 13.17 "9 14513 = 1413 9 1228 = 1480 9
over80  269.52 + 29.87 123.76 + 22.69 165.15 + 23.05 14123 + 2241

*rEp< 001, **p<.01, *p<.05

Table 6. Comparative analysis of the average value of measurements according to body mass index
CS AJD BD PD
Mean + SD(mm) (postli hoey Mean = SD(m) (postli hoey  Mean = SD(nm) (post‘i hoey Mean & SD(m) (postF_ hoo)
under19 24574 + 26.34 91.35 + 17.38 129.53 + 18.87 107.82 + 18.56
20~24  250.04 + 24.83 4.363** 9991 £ 1541 14.567*** 138.81 + 15.50 16.041*** 117.82 + 1539  15.517***
M 25~29  260.16 + 20.03 (a,b,c<d) 113.51 = 15.00 (a,b,c<d) 153.32 + 15.85 (ab,e<d) 131.42 + 15.01 (a,b,c<d)
over30 282.66 + 48.10 129.38 + 31.40 171.59 + 32.26 147.63 + 30.58

*rEp< 001, **p<.01, *p<.05
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Table 7. Correlation analysis between independent and dependent variables

gender age height weight BMI CS BD PD AID
Gender 1
Age 0.100 1
Height -.648%* -.327%* 1
Weight -.589%* -.196* .616%* 1
BMI -.286%* -0.086 201* 158%* 1
CS -0.105 -171% 216%* .307** 264%* 1
BD -.186* -0.129 322%* A70%* 492%* 489%* 1
PD -0.139 -0.143 277** A440%* 490%* ATTH* .980%** 1
AJD -0.131 -0.135 268%* 432%* 475%* .509%* 972%* 979%* 1
#HHp<, 001, **p<.01, *p<.05
Afok Z7] Z7bel upE zAbok A Qktel B7lel
IV. DISCUSSION o8k S W x|= Mo Wakel xfo]7l 9tial Wl
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