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INTRODUCTION: Mismatch between pelvic incidence (PI) and lumbar lordosis is one of the most commonly noted 
malalignment parameters in ASD patients. Classification systems including the Roussouly classification, the Global 
Alignment and Proportion (GAP) score, and the Sagittal Age-Adjusted Score (SAAS), have all incorporated PI into their 
assessment of alignment to either characterize the spine or inform surgical correction. Yet, adult spinal deformity (ASD) 
populations are often heterogeneous, with a variety of different characteristics that are classified as ‘deformity’ and, 
therefore, should warrant their own approach to realignment. The purpose of this study is to assess how varying 
realignment strategies affect mechanical failure and clinical outcomes in PI-stratified cohorts following ASD surgery. 
METHODS: Median statistics were calculated for demographics and surgical details. Further statistical analysis was 
utilized to define subsets within pelvic incidence generating significantly different rates of mechanical failure. These 
subsets of pelvic incidence were further analyzed as sub-cohorts for the outcomes and effects of realignment within 
each. Multivariate logistic regression analysis controlling for baseline frailty and lumbar lordosis (L1-S1) analyzed the 
association of age-adjusted realignment (Lafage et al) and Global Alignment and Proportion (GAP; Yilgor et al) strategies 
with incidence of mechanical failure and clinical improvement within PI-stratified groups. 
RESULTS: A total of 584 ASD patients with at least two-year data were included. A parabolic relationship between PI and 
mechanical failure was seen, whereas patients with either less than 51° (n=174; 39.1% of cohort) or greater than 63° 
(n=114; 25.2% of cohort) of PI generated higher rates of mechanical failure (18.0% and 20.0%, respectively) and lower 
rates of Good Outcome (80.3% and 77.6%, respectively) than those with moderate PI (51-63°). Patients with Lower PI 
more often met Good Outcome when undercorrected in age-adjusted PI-LL and SAAS, and those not meeting were more 
likely to deteriorate in GAP Relative Lordosis from first to final follow-up (OR: 13.4, 1.3-39.2]). In those with Moderate 
PI, patients were more likely to meet Good Outcome when aligned in GAP Lumbar Distribution Index (OR: 1.7, [1.1-3.3]). 
Patients with Higher PI meeting Good Outcome were more likely to be overcorrected in SVA (OR: 2.4, [1.1-5.2]) at first 
follow-up and less likely to be undercorrected in T1PA (OR: 0.4, [0.17-0.86]) by final follow-up. When assessing GAP 
alignment, patients were more likely to meet Good Outcome when aligned in GAP Lumbar Distribution Index (OR: 3.5, 
[1.4-8.9]). 
DISCUSSION AND CONCLUSION: There is a parabolic relationship between pelvic incidence and both mechanical 
failure and clinical improvement following deformity correction. Understanding of the associations this fixed parameter has 
with poor outcomes can aid the surgeon in strategical planning when seeking to realign adult spinal deformity.

 
 


