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INTRODUCTION:

Determining the optimal lower instrumented vertebra (LIV) in adult spinal deformity (ASD) surgery remains controversial,
particularly in patients with preserved distal lumbar motion segments. While terminating constructs at L4 or L5 may
maintain lumbosacral motion, the long-term durability of these strategies is still uncertain.

METHODS:

This multicenter retrospective cohort study included patients with ASD who underwent fusion at four or more levels, with
LIV at L4 or L5, and minimum two-year follow-up. Patients were categorized based on whether they required distal
extension to the pelvis (extension cohort, EC) or not (non-extension cohort, NEC). We compared baseline demographics,
alignment parameters, disc integrity, and patient-reported outcomes at key time points, including pre-revision for EC and 2
years for NEC.

RESULTS:

A total of 65 patients (52 females; mean age 47.9 years; 41 L4, 24 L5 LIVs) were included in the study, with a mean age
of 47.9, a mean BMI of 25.3, and an average of 8.7 levels fused. 11 patients (16.9%) had distal extension to the pelvis,
with a median time of 517 days postoperatively, showing no difference between L4 and L5 LIV (13.9% vs. 33.3%,
p=0.304, Figure 1). The reasons for extension included sagittal malalignment with distal kyphotic change (n=2, patient 1),
sagittal malalignment without distal kyphotic change (n=3, patient 2), adjacent segment disease without sagittal
malalignment (n=4), and distal failure (screw pullout, pseudarthrosis) (n=2). Baseline demographic and radiographic
variables did not differ significantly between groups (Table 1). However, patients who underwent distal extension exhibited
greater anterior translation at L5—-S1 by 6 weeks post-op (-2.1 mm vs -0.8 mm, p=0.049, Table 3), and by 1 year had
significantly higher pelvic tilt (23.6° vs 16.4°, p=0.024, Table 2) and pelvic angle offsets (Figure 2). Early worsening of
disability (ODI at 6 months: 47.3 vs 30.3, p=0.047, Figure 3) and a reduction in L5-S1 anterior disc height at final follow-
up (10.6 mm vs 15.2 mm, p=0.026, Table 3) were observed in the EC group.

DISCUSSION AND CONCLUSION:

Stopping long fusion at L4 or L5 is associated with an 83.1% extension-free survival rate at two years. The majority of
failures occur early and are indicated by subtle changes in distal segment alignment and disc height. The risk for revision
may be reduced by avoiding malalignment, reinforcing distal fixation, and spanning any segment with preoperative
listhesis exceeding 0.5 mm. Careful patient selection and early radiographic surveillance are warranted to optimize
outcomes for constructs ending at L4/L5.




