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Introduction

Chronic low back pain (cLBP) is the leading global cause of functional impairment
and work disability. The quadratus lumborum muscle (QL) is considered an
important stabilizer of the lateral and posterior lumbar spine. However, its
structural relevance in cLBP remains insufficiently explored. This study aimed to
assess morphological parameters of the QL using MRI and analyze their
associations with pain, disability, spinal mobility, and lumbar degeneration.

Materials and Methods

Patients with and without cLBP were prospectively enrolled from the general
population, excluding patients with fractures, tumors, infections or patients with
previous spinal surgery. The QL was assessed in axial T2 weighted MRIs at all
lumbar levels, with the level with the largest cross-section area (L3/4) selected for
analysis. Height adjusted functional cross-sectional area (fCSA) and fatty
infiltration (FI) of the QL were analyzed. To analyze the effect in the cLBP cohort,
the association with pain intensity (von Korff Chronic pain grade), quality of life
(SF-36), spinal mobility in the sagittal and frontal plane and Ilumbar disc
degeneration (measured by the Pfirrmann Grade) were evaluated, adjusted for age,
sex, BMI, physical activity and smoking status. Additionally, a sex specific analysis
was conducted.

Results

A total of 713 patients remained after exclusions, 222 (31.1%) without LBP and
491 (68.9%) with cLBP, with a mean age of 41.9 (SD 12.1) (Table 1). In the cLBP
group, significant associations were found between QL fCSA and lumbar sagittal
(B: 2.56, p < 0.001) and frontal (B: 1.92, p = 0.019) mobility as well as disc
degeneration at the L4/5 and L5/S1 level (B: -0.15, p = 0.006 and B: -0.17, p =
0.009) and pain intensity (B: 5.21, p = 0.032) after accounting for confounders.
Sex specific subgroup analysis demonstrated a stronger association of these
findings in females, as well as an association with the physical component score of
the SF-36 (B: 1.93, p = 0.021) (Figure 1). Effect sizes for the associations ranged
from small to moderate (n2=0.014 - 0.033).

Conclusion

QL morphology did not differ between individuals with and without cLBP and was
not independently associated with pain status after adjustment for confounders.
However, within symptomatic participants QL morphology showed consistent
associations with spinal mobility and Ilumbar disc degeneration, with more
significant effects in women. Given the small to moderate effect sizes, QL
morphology should be interpreted as a modulatory rather than causal factor in
cLBP. Imaging findings alone appear insufficient to characterise clinical status, and
functional assessment may provide additional value. Future studies are needed to
clarify the relationship between QL morphology, functional impairment, and
degenerative changes, and to determine whether targeted conditioning of the QL
contributes to improved outcomes in selected patient groups.
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Sex-stratified associations between quadratus lumborum muscle area (height-adjusted fCSA, cm?/m?)
and clinical parameters in patients with chronic low back pain. Higher QL area was associated with
lower L5/S1 disc degeneration (Pfirrmann grade) in both sexes, more strongly in females. QL area was
positively associated with spinal mobility and SF-36 physical component scores, with more consistent
effects in females. Shaded areas represent 95% confidence intervals.

Figure 1: Association of the quadratus lumborum morphology with lumbar
disc degeneration, spinal mobility, and physical quality of life



NoLBP (n=222)  cLBP(u=491) P-Value
Age 40.92 (13.05) 42.27 (11.56) 0.136
Sex = 1 130 (58.6%) 274 (55.8%) 0.545
Sex =2 92 (41.4%) 217 (44.2%)

BMI 23.34 (2.71) 23.49 (2.73) 0.538
Von Korff CPG 37.97 (17.32)

sf36_PCS 58.66 (5.22) 47.36 (9.39) <0.001
sf36_MCS 51.6 (8.76) 49.72 (10.28) 0.036
IPAQ: low activity 4(1.8%) 9(1.8%) 0.671
IPAQ: moderate activity 61 (27.5%) 151 (30.8%)

IPAQ: high activity 157 (70.7%) 331 (67.4%)

L12 PG 1.56 (0.74) 1.79 (0.67) <0.001
L23 PG 1.57 (0.76) 1.87 (0.78) <0.001
L34 PG 1.65 (0.79) 1.93 (0.87) <0.001
145 PG 1.77 (0.92) 2.25 (0.98) <0.001
L51 PG 1.96 (1.03) 2.55(1.13) <0.001
Lumbar sagittal mobility 64.15 (12.77) 60 (12.94) <0.001
Lumbar frontal mobility 42.19 (13.16) 38.23 (13.79) <0.001
QL height adjusted fCSA (cm2/m2) 3.07 (1.03) 3.14 (0.98) 0.283
QL Fatty Infiltration (%) 14.96 (8.1) 13.53 (6.51) 0.132

No significant differences were observed in age, sex distribution, BMI, or quadratus lumborum (QL)
morphology between groups. Participants with cLBP showed significantly lower physical and mental
quality of life scores (SF-36), reduced spinal mobility in both sagittal and frontal planes, and higher
degrees of lumbar disc degeneration (Pfirrmann grades at all levels, p < 0.001). Physical activity levels

were comparable high between groups.

BMI = Body Mass Index, CPI = Chronic Pain Grade
Table 1: Demographic characteristics



