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Objective We aimed at describing spin pelvic alignment features in patients with 
degenerative spondylolisthesis (DS), in comparison with other patients complaining 
of low back pain but no evidence of spondylolisthesis on standard standing lateral 
lumbosacral X-ray.
Methods In this prospective descriptive study, patients with low back pain included 
in two groups of DS and non-DS patients, according to preoperative lumbosacral X-ray 
in standard standing lateral position. Patient’s demographic characteristics, as well as 
spinopelvic alignment parameters including pelvic incidence (PI), pelvic tilt (PT), sacral 
slope (SS), lumbar lordosis, and facet joint orientation, were collected. DS patients 
were compared with non-DS, age-matched control group.
Results DS patients were significantly obese (p = 0.031) and had a high PI 
(56.39 ± 11.5), SS (38.28 ± 10.32), and PT (18.52 ± 9.11), (p = 0.00, 0.01, 0.04, respec-
tively). Moreover, segmental lordosis at L2–L3, L3–L4, and L5–S1 levels demonstrated 
a significant increase (p < 0.05). Facet joints at L4–L5 level were located more sagittally 
(37.5 ± 7.07 vs. 40.71 ± 6.33).
Conclusion PI, SS, and PT significantly increase in DS patients compared with non-
DS group. Elevated segmental lordosis at high lumbar levels and sagittal orientation of 
facet joints were other features observed in DS patients.
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Introduction
Spinopelvic morphology and orientation balance the mechan-
ical stress over lumbosacral junction.1 L5 slippage over S1, 
leading to L5–S1 spondylolisthesis disarranges sacropelvic 
orientation, resulting in sagittal imbalance of the spine.1 
This condition is more frequent among women and patients 
younger than 50 years.2 Wiltse and Newman described five 
groups of patients: dysplastic, isthmic, traumatic, pathologic, 
and degenerative categories. Degenerative form of the disease 
involves L4–L5 level more frequently, despite other forms of 

spondylolisthesis that are more prevalent at L5–S1 level.2,3 
Multiple pathologic factors have been described including 
elevated body mass index (BMI), facet joint osteoarthritis,4 
incompetence of the paraspinal  muscles and ligaments, and 
effect of female sexual hormones.5 Spondylolisthesis leads to 
decreased capacity of compensatory balance mechanism.2 
Untreated patients develop structural abnormalities in ver-
tebrae, adjacent nerve roots and soft tissue, reflecting as low 
back pain along with radicular  neurologic deficit and sagit-
tal pelvic imbalance.6,7 In recent few years, the presence of 
high pelvic incidence (PI) and sacral slope (SS) have been 
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