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Radiographic analysis of spino—pelvic sagittal alignment and prediction of lumbar lordosis in Chinese
asymptomatic subjects/SUN Zhuoran, LI Weishi, CHEN Zhonggiang, et al/Chinese Journal of Spine
and Spinal Cord, 2015, 25(1): 1-5

[Abstract] Objectives: To investigate a prediction equation of lumbar lordosis from selective spinal and
pelvic sagittal parameters in Chinese asymptomatic subjects. Methods: This was a prospective radiological
analysis by using full-spine standing lateral radiographs of Chinese volunteers. One hundred seventy—one vol-
unteers[94 males, 77 females; mean age 23.0x1.8 years(range, 18-28 years)| participated in this series. Pelvic
and spinal parameters were measured, including pelvic incidence(Pl), pelvic tilt(PT), sacral slope(SS), lumbar
lordosis(LL), thoracic kyphosis(TK), cervical lordosis(CL), sagittal vertical axis(SVA). Pearson correlation test
was calculated and a multifactor regression analysis was conducted by using the lumbar lordosis(dependent
variable) and the other spinal and pelvic parameters(independent variables) to determine the best sets of pre-
dictors. According to a formula proposed by Duval-Beaupere, LL=PI+9, a paired sample ¢ test was conducted
between the predicted and measured values. Results: Pl was 44.6°+9.5°, LL was 48.4°+10.8°, SS was 34.4°%
8.0°, TK was 24.2°+£9.6°, CL was 7.9°+9.6°, SVA was —20.5£30.lmm. LL was significantly correlated with PI,
SS, TK, CL and SVA(P<0.05). Based on a multifactor regression analysis, LL predictive equation was LL=
2.958+0.760 SS+0.323 TK+0.198 PI+0.122 CL-0.118 SVA. Only based on PI, predictive equation was LL=
0.623 PI+20.611. According to LL=PI+9, there was a significant difference between measured and predicted
lordosis(t=7.025, P<107). Conclusions: Using simple linear regression analysis, LL can be precisely predicted,
LL=0.623 PI+20.611. The formula proposed by Duval-Beaupere(LL=PI+9) can not be applied in Chinese sub-
jects.
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Figure 1 Schematic diagram of pelvic sagittal morphology

g BN,

and alignment parameters on the whole spine X-ray film: PI, the angle between the line perpendicular to the middle of
the cranial sacral end- plate and the line extending from the middle of the cranial sacral endplate to the center of the
bicoxofemoral axis; PT, the angle between the vertical line and the line joining the middle of the sacral plate and the
center of the bicoxofemoral axis; SS, the angle between the horizontal line and the cranial sacral end-—plate tangent
Figure 2 Schematic diagram of spinal sagittal parameters on the whole spine X-ray film: LL, the angle between the
TK,

the angle between the posterior wall of C2 and the posterior wall of C7 by

cranial endplate of L1 and the endplate of SI; the angle between the superior endplate of T4 and the inferior
endplate of T12 by Cobb method;  CL,
Cobb method; The sagittal vertical axis is determined on the basis of deviation of the C7 plumb line, originating at the

center of the C7 vertebral body, from the posterior superior endplate of S1
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Table 1 Mean value, standard deviation, range and

standard error of each parameter

B RS IR RIS [ i e 5%
Parameter (x+s) Range Standard error
BMI 21.6+3.2 16.1~43.3 0.250
PI(°) 44.6+9.5 20.0~88.8 0.727
PT(°) 10.2+6.4 -4.6~32.0 0.492
SS(°) 34.4+8.0 0.3~68.5 0.611
LL(°) 48.4+10.8 21.9~81.5 0.828
TK(®) 24.2+9.6 3.2~53.1 0.737
CL(°) 7.9+9.6 -21.8~39.9 0.734
SVA(mm) -20.5+30.1 -89.6~77.6 2.304

F2 LLE5ZH-BESH Pearson RIEHHIHEX R
#
Table 2 Coefficients of Pearson test between lumbar

lordosis and spino—pelvic parameters

LL
PT -0.100%
SS 0.744%
PI 0.5472
TK 0.437%
CL 0.178%
SVA -0.241%

1 :DP>0.05;2P<0.05
Note: (DP>0.05; @P<0.05

£ 3 & &M% (Stepwise selection) Xt B 35 = KL F

Table 3 The multiplevariate variable selection(Stepwise

selection)
e R i % R SRS
Model R R R-squared Independent
- —squared ; o
size change variable
1 0.729 0.532 0.529 SS
2 0.791 0.626 0.622 SS.SVA
3 0.841 0.707 0.702 SS.SVA \TK
4 0.850 0.722 0.715 SS .SVA [TK .PI
5 0.856 0.733 0.725 SS.SVA \TK .PI.CL
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Table 4 The regression coefficients and intercepts in

different model size

[BIEES:4 T ol 5 5
P
B . Regression PAA Standardized
Model size . P value o~
coefficient coefficient
ESTE i nlEpigin
Multiple linear regression
SS 0.760 <10 0.564
SVA -0.118 <10 -0.329
TK 0.323 <10 0.289
PI 0.198 0.005 0.174
CL 0.122 0.009 0.108
P =N
o 1 -6
Intercept 1 2.958 <10 0
] B 2 A1 ] 151 3 B
Simple linear regression
PI 0.623 <10 0.547
P =N
2 20,611 <10 0

Intercept 2
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