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INTRODUCTION: 
Prior studies investigating the use of Minimally Invasive Transforaminal Lumbar Interbody Fusion (MI-TLIF) for treatment 
of degenerative lumbar conditions and concomitant sagittal deformity have not stratified patients by preoperative pelvic 
incidence–lumbar lordosis (PI-LL) mismatch, which is the earliest parameter to deteriorate in mild sagittal deformity. The 
present investigation seeks to determine the impact of preoperative PI-LL mismatch on clinical outcomes and sagittal 
balance restoration among patients undergoing MI-TLIF for degenerative spondylolisthesis (DS). 
METHODS: 
Patient-reported outcome measures (PROMs) and radiographic parameters were measured preoperatively and at all 
follow-up visits in patients undergoing one-level MI-TLIF for DS. PROMs included the Oswestry Disability Index (OD), 
Visual Analog Scale (VAS) Back/Leg, Short Form-12 (SF-12), and Patient-Reported Outcomes Measurement Information 
System (PROMIS). Minimal clinically important difference (MCID) for PROMs was also evaluated. Radiographic 
parameters included pelvic incidence (PI), lumbar lordosis (LL), pelvic tilt (PT), and sagittal vertical axis (SVA). Patients 
were grouped based on preoperative PI-LL mismatch according to age-adjusted alignment goals. Univariate analysis was 
used to compare changes in radiographic parameters and PROMs between groups preoperatively and the most recent 
follow-up visit. 
RESULTS: 
A total of 80 patients undergoing one-level MI-TLIF for DS were included. Mean age and BMI were 63.2 ± 11.7 years and 
27.7 ± 5.8 kg/m2, respectively. Sixty-six (82.5%) patients were operated at L4-L5. Overall, 47 (58.8%) of patients 
exhibited preoperative PI-LL mismatch based on age-adjusted alignment goals. There were significantly more patients 
with higher grade spondylolisthesis in the unbalanced PI-LL group (27.7% vs. 3.0%, p=0.004). There were no other 
differences in patient demographics and perioperative characteristics between balanced (n=33) and unbalanced (n=47) 
groups (Table 1). Mean clinical and radiographic follow up were 17.0 ± 7.9 months and 8.27 ± 2.9 months, respectively. 
Patients with PI-LL mismatch did not exhibit significant improvement in sagittal alignment parameters after one-level MI-
TLIF. Patients with preoperative sagittal imbalance also showed worse PI-LL (16.0 ± 11.2 vs. 0.54 ± 10.9, p<0.001), PT 
(25.9 ± 6.9 vs. 18.7 ± 6.4, p<0.001), and SVA (49.4 ± 36.6 vs. 22.8 ± 34.6, p=0.013) at long-term follow up (Table 2). Both 
patients with and without preoperative PI-LL mismatch demonstrated significant improvements in all PROMs (p<0.05) 
except for SF-12 MCS (Table 3, Figure 1). Achievement of MCID for VAS Back was significantly greater among patients 
with preoperative PI-LL mismatch (85.7% vs. 65.5%, p=0.045; Table 4). 
DISCUSSION AND CONCLUSION: 
One-level MI-TLIF did not restore sagittal alignment in patients with preoperative PI-LL mismatch. Patients with 
preoperative sagittal imbalance exhibited a significantly greater proportion of higher-grade spondylolisthesis and worse 
preoperative PROMs. Yet, these patients showed comparable clinical outcomes to those without sagittal imbalance at ≥6 
months postoperatively, as well as greater achievement of MCID. Thus, while improvement in overall alignment has 
traditionally been a primary goal among patients with sagittal imbalance, the discordant relationship between radiographic 
parameters and PROMs demonstrated in the present study suggests that achievement of good long-term clinical 
outcomes may not always necessitate correction of sagittal deformity directly. Patients may undergo one-level MI-TLIF if 
there is sufficient clinical and radiographic evidence that symptoms are arising from a particular spinal level, provided that 
the sagittal imbalance is relatively mild.

 

 

 

 
 

 


