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Analysis of spinopelvic sagittal morphology of adolescent Ls/S; isthmic spondylolisthesis
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[ Abstract] Objective To investigate the change of spinopelvic sagittal morphology in adolescent Ls/S; isthmic spondylolisthesis
patients. Methods The data of 29 adolescent Ls/S; isthmic spondylolisthesis patients admitted between October 2009 and January
2017 were retrospectively analyzed, and an age-matched control group of 30 normal adolescents were recruited. The spinopelvic
sagittal parameters were measured on the standing lateral roentgenograph that spanned from occiput to hip joints. The parameters
included slip angle( SA), slip distance (SD), slip percentage (Sp), pelvic incidence ( PI), pelvic tilt ( PT ), sacral slope
(SS), sagittal pelvic thickness (SPT ), Ls incidence ( LsI ), lumbar lordosis ( LL ), thoracic kyphosis ( TK ), sagittal vertical axis
(SVA ), sacral table angle( STA ), S, index and lumbar-sacral angle( LSA ). The radiographic parameters were compared between
spondylolisthesis and control groups, and between low-grade spondylolisthesis (SP < 17% ) and high-grade spondylolisthesis
(SP>17% ) subgroups. Pearson correlation test was used to analyze the relationship between spinopelvic sagittal parameters and
SP. Results The SA was —4.5° +9.6°, SD (7.1 +3.6) mm, and SP(22.2 +11.0) % in spondylolisthesis group. The STA,
Si index and LSA were lower in spondylolisthesis group than in the control group, while PI, PT, SS, SPT, LsI, SVA and LL
were higher in spondylolisthesis group than in the control group; and all with statistical significance ( P<0.05 ). There was no
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statistical significance in the difference of TK between the 2 groups( P>0.05 ). The SA, TK, STA, LSA and S, index in high
grade spondylolisthesis subgroup were significantly lower than in the low-grade spondylolisthesis subgroup; the PI, PT, SS,

SPT, Lsl and SVA in high-grade spondylolisthesis subgroup were significantly higher than in the low-grade spondylolisthesis

subgroup; and all with statistical significance( P<0.05 ). There was no statistical significance in the difference of LL between

the 2 subgroups ( P>0.05 ). In spondylolisthesis group, SP was found to be positively correlated with PI, PT, SPT, LsI and
LL; while negatively related with TK, LSA, STA and S; index. No correlation was found between SP and both SS and SVA.

Conclusion Congenital sacral dysplasia may be the initiating factor for adolescent lumbar isthmic spondylolisthesis. Lumbar

isthmic spondylolisthesis could lead to significant abnormality of the spinopelvic morphology of the sigittal plane, which presents

as increased lumbar lordosis, forward-leaning of the trunk, backward rotation of the pelvis and the bending hip and knees.
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Fig. 1 Measurement of spinopelvic sagittal parameters
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Tab.1 Comparison of spinopelvic sagittal parameters between spondylolisthesis and control groups
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Tab.2 Comparison of spinopelvic sagittal parameters between high and low grade spondylolisthesis
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