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INTRODUCTION: The multifidus muscle is an important stabilizer of the lumbar spine. In lumbar foraminal stenosis (LFS),
the compression of the segmental nerve can give rise to radicular symptoms and back pain. LFS can impede function and
induce atrophy of the segmentally innervated multifidus muscle. The objective of the present study is to evaluate the
relationship between LFS and multifidus muscle atrophy

METHODS: Patients who underwent posterior spinal fusion for degenerative lumbar disease from December 2014 to
February 2024 were analyzed. Multifidus fatty infiltration (FI) and functional cross-sectional area (fCSA) were determined
at the L4 upper endplate axial level on T2- weighted MRI scans using dedicated software (Figure 1). Severity of LFS was
assessed at all lumbar levels and sides using the Lee classification (Grade: 0 — 3). For each level, Pfirrmann and
Weishaupt gradings were used to assess intervertebral disc disease (IVDD) and facet joint osteoarthritis (FJOA),
respectively. Multivariable linear mixed models were run for the LFS grade of each level and side separately as the
independent predictor of multifidus Fl and fCSA. Each analysis was adjusted for age, sex, BMI, as well as FJOA and
IVDD of the level corresponding to the LFS.

RESULTS: A total of 216 patients (50.5% female) with a median age of 61.6 years (IQR = 52.0 — 69.0) and a median BMI
of 28.1 kg/m2 (IQR = 24.8 — 33.0) were included. Linear mixed model analysis revealed that higher multifidus FI (Estimate
[Confidence interval] = 1.7% [0.1 — 3.3], p = 0.043) and lower fCSA (-18.6 mm2 [-34.3 — -2.6], p = 0.022) were both
significantly predicted by L2-L3 level LFS severity (Table 1).

DISCUSSION AND CONCLUSION: The observed positive correlation between upper segment LFS and multifidus muscle
atrophy points towards compromised innervation. This necessitates further research to establish the causal relationship
and guide prevention efforts.

Table 1: Linear mixed model results for lumbar foraminal stenosis as a predictor of multifidus

muscle properties

Dependent Variable
Multifidus fCSA Mulafidus FI
Predictor Variable Estimate (5% CI) p-Value Estimate (95% CI) p-Value
Foraminal
Stenosis

L1-L2| -6.0(293-178) 0.615 02(-22-25) 0.887
L2-L3| -186(-343--26) 0.022* 1.7(01-33) 0.043*
L3-L4 -4.0(-164-8.6) 0.533 1.1(-02-23) 0.094
L4-L5 33(-78-143) 0.566 08(-04-19) 0.177

L5-51 0.1(-10.5-10.6) 0.987 -13(-24--03) 0.013*

*Significant



