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Consistency comparison of the parameters of the lumbar spine-pelvic sagittal plane between the whole-spine EOS
images system and traditional X-ray WEI Feng, WU Jin-ye ,SUN Yu-qing™ ,LI Jia-ning, FANG Ming-xing,and ZHANG
Ning.*Department of Spine Surgery ,Beijing Jishuitan Hospital ,Bei jing 100035, China

ABSTRACT Objective:To explore the consistency of the parameters of the lumbar spine-pelvic sagittal plane between the
whole-spine EOS® images (EOS) and traditional X-ray imaging. Methods: A total of 50 patients (26 males and 24 females)
hospitalized in the Spine Surgery Department of Beijing Jishuitan Hospital from May to July 2019 were selected for standard
standing EOS full-length spine anterolateral and traditional X-ray lumbar pelvic anterior and lateral X-rays. Two attending
physicians used Surgimap software to measure the pelvic incidence (PI),pelvic tilt (PT),sacral slope (SS),lumbar lordosis
(LL) of the two types of images and repeated these process after two weeks. The consistency test (reliability analysis) was per-
formed on the results measured by two physicians,and the results measured at the two time points were tested for intra-observer
consistency (repeatability analysis).The data were combined to perform consistency and difference tests for the parameters be-
tween two types of images finally. Results:The mean values of PI measured by EOS imaging and traditional X-ray imaging
were (50.5£12.6)° and (51.4+12.2)° ,mean difference 0.9,95% credible interval (0.2-1.6),P=0.020; the mean values of PT
were (16.2+8.9)° and (16.9+8.6)° ,mean difference 0.7,95% credible interval (-0.6-2.0),P=0.283; the mean values of SS
were (34.3£9.9)° and (34.5+10.4)° ,mean difference 0.2,95% credible interval (-1.2-1.5),P=0.800 ;the mean values of LL
were (42.7+14.9)° and (43.3+15.3)° ,mean difference 0.6,95% confidence interval (-0.8-2.0),P=0.149. The difference in
PI between the two imaging methods was statistically significant (P=0.020,P<0.05),but the average difference was small
(0.9°) ,there was no clinical difference. There were no significant differences in PT,SS and LL between the two imaging meth-
ods (P>0.05). Inter-group reliability analysis showed excellent agreement between the two physicians in measuring lateral PI,
PT,SS and LL using Surgimap software (correlation coefficients within EOS imaging were 0.984,0.993,0.980,0.989; correla-
tion coefficients within X-ray imaging were 0.975,0.985,0.976,0.988). Repeatability analysis showed that PI,PT,SS and LL
measured by the two attending physicians at two time points had excellent consistency (ICC within the group was 0.963-0.996).
Conclusion: In the local lumbar pelvis segment , the PI,PT SS and LL measured by EOS imaging and traditional X-ray imaging
had good agreement, and there was no difference in guiding clinical application.

KEYWORDS Pelvimetry; Lordosis; EOS®images;

X-rays; Computer software
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AT R, T4 |87 158 AR AL R A ) F R
TR o D A 1 3 R, S 80 AN R AR A, B
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A mEf (pelvie tilt,PT),SS, FEHERT ™ A (lumbar
lodorsis, LL) ', {48 X 2R3 w8 A, {H 5 459 155
AR, HAR—-XKBEEHE2K., 2758
EOS®i % % 4; (whole-spine EOS® images , EOS) */{ii
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mAnE e SR E YR EMA, 2R AKEE
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HIJG 4 U S 1 JEE M — B 0 0% R TP 5 2 8 (ot
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— BN 22 TR R
L5 Ziteeabsn
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M ZHCBR I ¢ K55 s ARG IER A 4 AR
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2.1 SRR AR AT FE AR E M

E4E I 1 BT O 5= M VT AT NN VU S - ) |
Surgimap F/F I 557 PLPT (SS LL 44 i A4 /) —
i (1B X Z2H 1\ ICC Sh 0.975~0.988 ,EOS £ [h]
ICC 2y 0.980~0.993 ) , P {ir WL [ i s Il 4 m] 35 32
s 4N AT A EE AT S 2 44 LB Ay RS 2 WK
fd FH} Surgimap 3CF I 55 1% 48 X 481 EOS il {37 PI,
PT SS.LL ¥ A m — B0tk (55 1 Mg £ 45 X
2R 20 PN ICC 2y 0.974~0.996 ,EOS 4H Ny ICC iy 0.974~
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Tab.1 Inter-observer and intra-observer reliability testing

1cC
PI PT SS LL
X% 0975 0985 0976 0.988
EOS 0984 0993 0980 0.989
X% 0979 099 0974 0.983

Eigl AR

2 {7 WL A 8] {9 T A5 BE

S5 1 LRI 2 Y

[ o A EOS 0977 0992 0974 0.982
2NN 2 e X% 0980 0989 0.972  0.964
[¥] £y W] i APk EOS 0978 0991 0963 0.972

2.2 EOS 4 ffLss X 2 41 i 2 50 & 5 19 245

(1) IEZ /3 A K 56 . PLLPT \SS 7 & IE &40 A (P>
0.05), RH t K% . LL i FAMFA ESSMH (P<
0.05) , ffi F14E 2%k Wilcoxon FCXT 1T #R FIKL 35 o 45
R 2,

K2 MANSOGIEEAMBEGEE-FBRXIKELSE
—EES
Tab.2 Analysis of the consistency of the parameters of the
lumbar spine-pelvic sagittal plane in 50 patients between the
EOS imaging and traditional X-ray imaging

s ) Bt e K EOS i X i — Sk K
Wi SH  ESRR P P % 1CC
Pl 0.691 0.020 0.976
PT 0.351 0.283 0.872
ss 0.127 0.800 0.891
LL 0.015* 0.149* 0.949*

FE LU ARG BS54, (A 240 Wilcoxon i 51 Bk ALK 46
Note : “LL does not conform to the normal distribution , the non-parametric

Wilcoxon paired design rank sum test was used

(2)EOS 4 Filf% 8 X £ 4 1) A — B 4 O IR ThI
S 2 R0 RO LE « WA ] % D v 0 i Y P
AT EE X (P=0.020<0.05), H—Z Ptk
(ICC=0.976) , BIG{EL 22 /), Tolfi PR 22 57 P b A [
A DT RN B 4R PT.SS LL 22 e ¥ 48 i &
X (P>0.05), i H—#rERE (ICC 2500 0.872,
0.891.0.949), W% 2,3,

AL R BoR , TR TE EOS MR FIfL 58 X 28
g B A PLPT (SS LL 4 8] — Sk A, i H.
YR AR B A5 R o BAR PLAA S X
(P=0.020,P<0.05) , {HI{ELZEAR /N, Tollfi R
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Tab.3 Mean value and mean difference of the parameters
of the lumbar spine-pelvic sagittal plane in 50 patients
between the EOS imaging and traditional X-ray imaging

e - 145 X 2% ] KA 95%E A%
MESH EOS HM ¥y Yy fE 2z % Ji]
Pl 50.5£12.6  51.4x12.2 0.9 0.2-1.6
PT 16.2+89  16.9:8.6 0.7 -0.6-2.0
SS 343%9.9  34.5:10.4 0.2 -12-15
LL 427+149  433%153 0.6 -0.8-2.0
3 itie
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