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Reliability of EOS-3D reconstruction for scoliosis associated with Chiari malformation/GU Qi, BAO
Hongda, SHU Shibin, et al/Chinese Journal of Spine and Spinal Cord, 2020, 30(2): 130-135

[Abstract] Objectives: To investigate the reliability and accuracy of three—dimensional reconstruction by EOS
imaging system in patients with Chiari deformity with scoliosis. Methods: Between July 2017 and April 2018,
EOS images from 14 Chiari malformation associated with scoliosis patients(5 males, 9 females, 9-18 years old,
mean age 13.4+2.9 years old) were collected. Ster-EOS software was used to perform 3D reconstruction of the
spine to obtain a set of measurements, including Cobb angle, apical vertebral rotation(AVR), T1-T12 kyphosis
angle(T1-T12 TK), T4-T12 kyphosis angle(T4-T12 TK), L1-L5 lordosis angle(L1-L5 LL), L1-S1 lordosis
angle(L1-S1 LL), pelvic incidence(Pl), sacral slope(SS), and pelvic tilt(PT). Two spinal surgeons independently

reconstructed the vertebrae and evaluated the interobserver variability by using the interobserver coefficient of
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variation. Doctor A measured the above parameters obtained after first EOS-3D modeling and the parameters

in the traditional full spine image. And then consistency analysis of them was performed by calculating the

intraclass correlation coefficient (ICC) value.  Then two doctors studied the retest reliability of the above

parameters. In addition, the patients were divided into three groups according to the size of scoliosis Cobb
angle: the first group of Cobb angle <40°, a total of 3 cases; the second group of Cobb angle 40° to 60°, a
total of 7 cases; the third group of Cobb angle >60°, a total of 4 cases. The three groups were compared in
pairs to observe the application of the system in patients with different cob angle sizes. After that, the retest
reliability of the above parameters was studied by two doctors. Results: The ICC values were 0.980, 0.990,
0.987, 0.945, 0.990 and 0.963(P<0.01) for Cobb angle, AVR, T1-T12 TK, T4-T12 TK, L1-L5 LL, and
L1-S1 LL, respectively. The ICC values were 0.962, 0.821 and 0.895(P<0.01) for PI, SS and PT. For fit
score, there was no significant difference between group 1 and group 2, group 2 and group 3(P>0.05), while
there was a significant difference between group 1 and group 3 (P<0.05). the 1CC
values of Cobb angle, T1-T12 TK, T4-T12 TK, L1-L5 LL, L1-S1 LL, PI, PT and SS were as follows 0.981,
0.991, 0.843, 0.975, 0.972, 0.997, 0.998 and 0.996. The reliability of retesting the parameters by the two

physicians was very high, and 2 doctors both showed a minimum value of 0.883 and 0.807 at the pelvic tilt,

In consistency analysis,

respectively.  Conclusions:

sterEOS post—processing software can obtain good reliability and accuracy of measurement,

method for the evaluation of scoliosis.

The 3D modeling of Chiari deformity with scoliosis by using EOS system and

which adds a new
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Figure 1 EOS full-length spine image and three—dimensional reconstructed images of the EOS
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Table 1 Measurement and consistency analysis results of EOS-3D reconstruction and tradition full spine image

ﬂfﬁfﬁ DIZ i A BT B Al 5 BI tra(lﬁilnnal nll((e:;i(:su()r{eljjlinf:g;?(l
parameters octor A Doctor B 1CC ng I/Elc q X-ray traditional
Ne o mm o O e el
Cobb 54.8£19.0 54.7+16.7 0.989 56.5£19.6  57.6x18.6  0.992 0.980 57.6+18.7 0.981
AVR 12.3+18.1  8.6+17.3 0.988 5.0+17.8  9.0+18.7 0.986 0.990 — —
T1~T12 TK 389+19.8 38.6+18.3 0.982 38.6+19.6  39.2+19.6  0.983 0.987 40.4£18.0 0.991
T4~T12 TK 30.3+21.8 30.1+19.1 0.987 30.7+20.1  31.1x21.1 0975 0.945 28.9+20.5 0.843
L1~L5 LL 43.6+14.9 46.2+13.6 0.958 46.1£14.0 47.4+152 0941 0.990 43.9+13.7 0.975
L1~S1 LL 54.8+144 56.7+12.8 0.943 53.7+13.1 57.4+12.8  0.966 0.963 55.1+12.8 0.972
PT 11.8+7.7 15.949.1 0.883 15.4+9.8 17.2+8.4 0.807 0.895 12.0£7.6 0.998
PI 47.2£79  51.449.0 0.953 49.1£7.8  52.4+10.1  0.937 0.962 47.6+8.0 0.997
SS 35.4+5.8 39.8+5.9 0.909 37.18.1 40.3+5.7 0.942 0.821 35.9+5.8 0.996

4 : Cobb, HHEM ™ Cobb ffi ; AVR, TRHERE % ff1 ; T1~T12 TK,T1~T12 J5 ™1 ;T4~T12 TK,T4~T12 J5 ™A ;L1~L5 LL,L1~L5 #i
M L1~S1 LL,L1~S1 A PT, & A0UR s PL B AT A 5SS, lE iRl M. AL, S A 55— K EOS =4 & ALl & ; A2,
BRI A 55 U BOS =4k F AR &L B, BEUH B 55—k BOS =4k F A it B2, BEUf B 5% 0K EOS = 4 d A &k 5ol BRI A
HIJE MR BEOS = 4k 8 @ 1045 B0 512, BRI B A )5 PRk EOS = 4k d o P {5 B2 F . 0 s 53000 1) SR 6 32 (©)

Note: AVR, apical vertebral rotation; T1-T12 TK, T1-T12 kyphosis angle; T4-T12 TK, T4-T12 kyphosis angle; L1-L5 LL,
L1-L5 lordosis angle; L1-S1 LL, L1-S1 lordosis angle; PT: pelvic tilt; PI, pelvic incidence; SS, sacral slope. Al, doctor A

first EOS 3D reconstruction measurement; A2, doctor A second EOS 3D reconstruction measurement; Bl, doctor B first EOS

3D reconstruction measurement; B2, doctor B second EOS 3D reconstruction measurement. rl, doctor A twice EOS 3d recon-

struction retest reliability value; 12, doctor B twice EOS 3d reconstruction retest reliability value. Unit: Degree(°)
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