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Introduction

Several radiographic metrics of sagittal alignment have been proposed and have
been correlated with pre-operative patient reported outcomes (PROMs). Here, we
directly compare several such radiographic parameters of sagittal alignment to
identify which parameter is the best predictor of pre-operative disability in spinal
deformity patients.

Materials and Methods

96 ASD patients were included in our single center study. Each patient completed
the Oswestry Deformity Index (ODI), Scoliosis Research Form 22 (SRS-22) and
spinal imaging with standing full-length X-Rays. The following radiographic
parameters were collected: PI-LL (pelvic incidence - lumbar lordosis), T4-L1PA
(absolute value of T4 pelvic angle - L1 pelvic angle), T1PA (T1 pelvic angle), SVA
(sagittal vertical axis), expected minus actual L1PA, C2T (C2 tilt angle), and PT
(pelvic tilt). We calculated the pairwise Pearson correlation coefficient between
the radiographic measurements and SRS-22, ODI, and PCA score. Lastly, we used
logistic regression modeling of severe disability (ODI > 40%)- with each single
radiographic parameter and all 7 parameters with covariates of age, height, body
mass index, and gender.

Results

The pairwise correlation between the 7 radiographic parameters and pre-operative
PROMs are reported in Figure 1. Notably, all 7 variables were significantly
correlated with ODI and SRS-22, except for PT and T4-L1PA. The multivariate
logistic regression model using each parameter (and the combined model with all
parameters) is reported in Figure 2. The combined radiographic parameters yielded
an AUC of 0.83. Of the single parameter models, the three most predictive
radiographic parameters were the expected minus actual L1PA, C2T, and SVA with
AUCs of 0.79, 0.75, and 0.75 respectively.

Conclusion

Although most metrics individually correlate with pre-operative PROMs, the
combined predictive power of all variables is superior to any one variable alone. Of
the radiographic sagittal alignment parameters, deviation from the expected value
of L1PA was most correlated with disability. Future research is needed to assess
how these parameters can be used to classify deformity types and severities.
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Figure 2: AUC by Logistic Regression Model



R2
Variable SRS-22 OoDI
PI-LL 0.08**[0.01, 0.20] 0.11***[0.02, 0.25]
T4-L1 0.03[0.001,0.12] 0.02[0.001,0.12]
T1PA 0.09**[0.01, 0.22] 0.12***[0.02, 0.26]
SVA (mm) 0.14***[0.04, 0.29] 0.21***[0.08, 0.37]
Exp-ActL1PA 0.07**[0.01, 0.20] 0.12***[0.03, 0.27]
PT degree 0.01[0.01,0.09] 0.01[0.01,0.08]
C2tilt degree 0.10**[0.02, 0.24] 0.18***[0.06, 0.33]
Combined 0.19 0.26
*p<0.05
**p<0.01
***n<0.001

Figure 1: Pairwise Correlation between Radiographic Parameters




