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INTRODUCTION: 
Alignment and spine shape have been evaluated separately regarding adult spinal deformity (ASD) surgery outcomes. 
Overcorrected patients were shown to experience more proximal junctional kyphosis (PJK) than those functionally aligned 
or undercorrected. In a separate study, PJK patients were noted to have a more posteriorly translated spine shape than 
non-PJK patients. However, no study has investigated the impact of both alignment and spine shape on outcomes in ASD 
surgery. 
METHODS: 
Patients with posterior spinal fusion constructs spanning from the pelvis to T10 and higher were included. Linear 
regression was performed to predict T10PA (T10 Pelvic Angle) using age-normative short form-36 item physical 
component summary (PCS) and pelvic incidence (PI) for each patient. Functional alignment was defined as postoperative 
alignment within a 10⁰ window around the predicted T10PA. Normative spine shape was derived from a database of 
asymptomatic subjects using two linear regression equations to describe the lumbar and thoracolumbar shapes.  One 
associated L4PA with PI and L1PA, the other associated T10PA with PI and L1PA. Normative spine shape was defined 
as postoperative alignment within a 6-degree window of predicted thoracolumbar shape and within a 5-degree window of 
predicted lumbar shape. Patients were grouped based on alignment and spine shape. The frequency of severe PJK, 
proximal junctional failure (PJF), and health related quality-of-life (HRQOL) questionnaire outcomes were compared 
between groups. Propensity score matching was employed to control for differences in baseline radiographic findings 
between groups. 
RESULTS: 
751 patients were included (Age: 63.7 ± 9.4; BMI: 28.4 ± 5.9; 79.2% female). Mean HRQL outcomes improved 
significantly for all groups with surgery (p<0.05). However, no differences were found between groups in HRQL 
improvements. The malaligned/poor spine shape group had the highest frequency of severe PJK and PJF by 2 years 
(27.6% and 18.1%, respectively), whereas the functional alignment/normative spine shape group had the lowest (13.3% 
and 7.7%, respectively), all p<0.05. his finding was redemonstrated in the propensity score matching subanalysis with 
severe PJK by 1 year occurring at the highest frequency in malaligned/poor spine shape patients (p=0.015). Multinomial 
regression revealed a higher odds of severe PJK (2.48, CI: 1.37-4.50; p=0.003) and PJF (2.65, CI: 1.29-5.47; p=0.008) by 
2 years in the malaligned/poor spine shape group compared to the functional alignment/normative shape group. No 
differences in frequency of revision for PJK were observed. 
DISCUSSION AND CONCLUSION: Normative spine shape with functional alignment is associated with a lower frequency 
and odds of severe PJK/PJF by 2 years, emphasizing the importance of assessing both shape and alignment in adult 
spinal deformity corrections.

  
 

 

 
 

 


