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INTRODUCTION: The understanding of sagittal spine alignment and ASD management continues to advance. However, 
it remains unknown how these advances have influenced lumbar segmental alignment changes. 
METHODS: Patients undergoing primary thoracolumbar fusion for ASD were stratified based on enrolment in two distinct 
multicenter registries; forming an ‘Early cohort’ (2009-2018) and a ‘Recent cohort’ (2019-present). Patients were isolated 
by the recent dataset’s enrolment criteria (T1-pelvic angle ≥ 30 or pelvic incidence-lumbar lordosis mismatch≥ 25 or 
sagittal vertical axis >15cm). Patients were further stratified based on pelvic incidence (PI) and Roussouly type. 
Segmental alignment was determined based on Pesenti et al’s published values of asymptomatic individuals. Pelvic 
incidence-based alignment and Roussouly-based alignment were determined as per Pesenti et al’s and Chung et al’s 
published normative values respectively. Means comparisons tests and multivariate analyses compared segmental & 
regional parameters between groups. 
RESULTS: 1240 patients were reviewed. The mean age was 61.4 ± 14.5 years, the mean body mass index (BMI) was 
28.0 ± 5.8 kg/m2, and the mean Charlson comorbidity index (CCI) was 1.55 ± 1.70. 70.2% of patients were female gender. 
622 patients formed the early cohort (EARLY), and 618 patients formed the recent cohort (RECENT). At baseline, 
RECENT had lower BMI (26.8 vs 27.8 kg/m2, p<0.002) and lower CCI magnitude (1.00 vs 1.85, p<0.001). In terms of 
baseline pelvic incidence, EARLY had 20.2% low PI patients, 42.2% average PI patients and 37.7% high PI patients, 
compared with RECENT which had 24.5% low PI, 43.3% average PI and 32.3% high PI (p=0.029). By Roussouly type, 
EARLY had 0.2% type 1, 60.3% type 2, 26.8% type 3 and 12.6% type 4 patients, while RECENT had 0.2% type 1, 55.9% 
type 2, 27.6% type 3 and 16.3% type 4 patients (p=0.417). RECENT consistently displayed better L5-S1 segmental 
alignment across all pelvic incidence categories and Roussouly types (p=0.001) However, EARLY demonstrated better 
L4-L5 segmental alignment (p=0.001). These trends in rates of matching L4-L5 and L5-S1 segmental alignment were 
similarly present when comparing both groups without stratification by pelvic incidence or Roussouly type. Both cohorts 
demonstrated low rates of matching L4-S1 regional and overall lumbar lordosis L1-S1 alignment, with no differences 
between both groups. By lordosis distribution index, both groups had predominantly hyperlordotic maldistribution postop, 
but EARLY had more ‘Aligned’ patients (15.9 vs 11%, p<0.001). 
DISCUSSION AND CONCLUSION: Over the past 15 years, ASD surgeons are better at restoring ASD patients’ ideal L5-
S1 segmental sagittal alignment. However, achieving optimal L4-5 and more cephalad lumbar sagittal alignment has not 
increased accordingly. Thus, opportunity still exists for improvements in these critical measures



 
 


