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INTRODUCTION: Degenerative lumbar spondylolisthesis (DLS) often progresses from unstable (US) to stable 
spondylolisthesis (SS) following bony remodeling and local ossification. While studies have shown that DLS is associated 
with decreased lumbar muscle cross-sectional area (CSA) and increased fatty infiltration compared to non-DLS patients, 
little is known about the relationship between muscle health and US versus SS status. In this study we compared psoas 
and paralumbar CSA and Goutallier in patients with 1-level L4-L5 US versus SS. We analyzed facet joint orientation and 
tropism, disc height, slip percent, and sagittal alignment (pelvic incidence [PI], pelvic tilt, proximal and distal lumbar 
lordosis [LL]). We hypothesized that lumbar muscle CSA does not impact DLS stability. 
METHODS: 
Patients > 18 years undergoing primary surgery for 1-level L4-L5 US or SS were included. US was defined as 1) > 3 mm 
translation or 2) > 10 degrees change between flexion and extension preoperative lateral radiographs, as is defined in the 
literature. CSAs were measured at mid vertebral body at L3, L4, L5. Low muscle health was defined as CSA normalized 
to height squared, less than the 1st gender-specific quartile. Total Goutallier grade was the sum of left and right muscle 
Goutallier scores. Facet joint morphology was assessed using axial T2-weighted preoperative lumbar MRIs. Specifically, 
the superior transverse facet angle was measured relative to the midline vertebral body at L4-L5, according to the 
literature. Facet orientation was the mean of the right and left facet angles while facet tropism was the absolute difference 
between right and left facet angles. Coronal and sagittal spinopelvic alignment were analyzed on coronal and sagittal 
radiographs. Continuous and categorical variables were analyzed with Wilcoxon rank-sum tests and Fisher’s exact tests, 
respectively, for univariate analysis. Multivariate logistic regression was performed to adjust for clinical and demographic 
variables and to assess the independent associations of covariates with unstable spondylolisthesis. Covariates were 
selected based on p < 0.20 and those variables with high clinical relevance. 
RESULTS: 251 patients (US = 50, SS = 201) were included. There were no significant differences in demographics, 
preoperative PROMs, Goutallier, or percentage of patients with low muscle health for psoas or paralumbars at L3, L4, or 
L5 between US and SS. There were significantly greater Goutallier scores in the caudal (L5 versus L4 and L4 versus L3) 
paralumbars in the SS, but not the US group. There were no differences in facet joint orientation, tropism, or disc height; 
however, the US cohort showed greater PI-LL mismatch (13.56 ± 12.75 versus 5.81 ± 14.47, p<0.001) and greater slip 
percent (19 ± 9 versus 15 ± 8, p = 0.007). Logistic regression showed that low multifidus total Goutallier was associated 
with instability (OR: 2.50, CI [1.01 - 6.20], p = 0.047). 
DISCUSSION AND CONCLUSION: Patients with US may have lower multifidus Goutallier and greater sagittal imbalances 
and slip percent. Muscle CSA does not appear to impact stability in L4L5 spondylolisthesis. Further investigation into the 
pathophysiology of unstable and stable DLS is required to better understand this complex and multifactorial phenomenon 
and may open doors for potential clinical intervention and mitigation of DLS progression.

  

 

 

 

 


