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[ Abstract] Objective To evaluate the sagittal spinopelvic parameters in patients with double-level lumbar degenerative
spondylolisthesis ( dLDS ) and explore its compensatory mechanisms, so as to provide relevant theoretical basis for the diagnosis
and treatment of dLDS. Methods From January 2015 to December 2020, the data of 80 patients with low-grade ( Meyerding
grade I -11) LDS were retrospectively analyzed. According to the number of spondylolisthesis segments, they were divided
into dLDS group ( 20 cases ) and single-level LDS(sLDS ) group ( 60 cases ), and 40 asymptomatic volunteers were included
in the study as the control group. Sagittal spinopelvic parameters including pelvic incidence( PI ), pelvic tilt( PT ), sacral slope
(SS), cervical lordosis ( CL ), thoracic kyphosis (TK ), lumbar lordosis ( LL ), Ls-S; lumbar lordosis ( LLL ), Ls incidence
(Lsl ) and sagittal vertical axis( SVA ) were assessed on preoperative whole spine standing lateral roentgenograph, and values
of lordosis distribution index( LDI ) and PI-LL were calculated. The quality of life was evaluated by Oswestry disability index( ODI )
and visual analog scale (VAS) score, respectively. Results PI, PT, Lsl, SVA and PI-LL in dLDS and sLDS groups were
significantly higher than those in the control group, and those in dLLDS group were significantly higher than those in sL.DS group,
all with a statistical significance( P<0.05 ). However, the LLL and LDI of dL.DS and sLDS groups were significantly lower
than those in the control group, and those in dLDS group were significantly lower than those in sLDS group, all with a
statistical significance ( P<0.05 ). The incidence of SVA, PI-LL and PT imbalance in dLDS group were significantly higher
than those in sLDS group, and the differences were statistically significant( P<0.05 ). All the patients with LDS have different
intensity of low back and leg pain, and the ODI and VAS scores of low back and leg pain in dLDS group were significantly higher
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than those in sLDS group, and the differences were statistically significant( P<0.05 ). The correlation analysis showed that ODI
and VAS scores of low back and leg pain in dLDS patients were significantly positively correlated with PT, SVA and PI-LL,
and negatively correlated with LL and LLL. Conclusions Compared with sL.DS patients, the changes of sagittal spinopelvic
parameters in dLDS patients are more significant, and the sagittal imbalance is more serious. High PI and Lsl values may be
important risk factors for the development and progression of dLLDS.
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Tab. 1 Sagittal spinopelvic parameters of 3 groups

25
pI/(°) PT/(°) SS/(°) Lsl/(°) LL/(°)
Group
Xt AR
40 45.73 £9.83 9.93 +6.78 35.80 + 8.04 17.64 £9.48 49.79 =+ 10.96
Control
sLDS 60 54.39 + 10.82" 19.55 + 8.48" 3535+7.71 27.11 + 10.88" 48.70 + 11.32
dLDS 20 66.49 +7.29°4 2746 +£797° 4 38.44 +5.93 41.58 +7.96"% 45.07 £ 10.26
2H 51
LLL/(°) TK/(°) CL/(°) SVA/mm LDI( % ) PI-LL/(°)
Group
ROl
35.27+7.57 34.02+9.97 12.27 +7.26 6.82 £2591 71.74 + 11.39 -4.07 £9.82
Control
sL.DS 27.12 +10.85" 32.96 £ 10.93 16.17 £ 10.38 27.92 +39.05" 54.95 + 17.44" 5.69 +12.42"
dLDS 20.27 £ 8.35°4 27.58 + 10.37 16.70 £9.02 73.11 +34.98° 2 45.07 +16.89"2 2142 +11.87°%

e * SXTHRL S, P<0.05; A5 sLDSA A, P<0.05,

Note: * P<0.05, compared with control group; A P<0.05, compared with sLDS group.
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Tab.2 General information and sagittal spinopelvic parameters of sSLDS-L4 and sLDS-Ls groups

PEH
ZH 5 A/ Gender BMI/
ol N —_— 5 PI/(°) PT/(°) SS/(°) Lsl/(°)
Group Agelyear Ll 4@ (kg'm™)
Male Female
sLDS-Ly 40 64.38 £ 8.53 12 28 2545 +3.57 54.05 £ 10.20 20.07 + 8.54 3472 + 8.16 27.44 + 10.94
sLDS-Ls 20 60.75 + 10.58 7 13 2530+3.10 55.07+12.22  18.51 +8.48 36.60 £6.74  26.44 +11.00
25|
LL/(°) LLL/(°) TK/(°) CL/(°) SVA/mm LDI( %) PI-LL/(°)
Group
sLDS-Ly 47.18 £10.42 24.53 +10.34 31.94 + 10.88 16.64 = 10.52 31.04 £41.52 51.45 +16.96 6.87 £ 13.30
sL.DS-Ls 51.75 £ 12.67 32.29 +10.21° 3499 + 11.03 15.24 +£10.29 21.69 + 33.69 61.95 + 16.63" 3.33+10.34

H: o 5 sLDS-LALHEL, P<0.05,
Note: * P<0.05, compared with sLDS-L; group.
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Tab.3 Comparison of efficacy evaluation indexes

between 2 groups

WS VASPESr YR VAS B4

)
ODI( % ) VAS score of VAS score of
Group . .
low back pain leg pain
dLDS 20  43.20+9.31" 5.60+1.19° 5.95+1.28"
sLDS 60 3543 +8.26 478 + 1.11 532+ 1.10

TE: * 5 sLDSAIAHL, P<0.05,
Note: * P<0.05, compared with sLDS group.
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