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Relationship between change of sagittal plane balance and treatment outcomes after internal fixation in
lumbar spondylolisthesis
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[ Abstract] Objective To explore the effects of transforaminal lumbar interbody fusion ( TLIF ) with single or double
segment fixation on sagittal parameters of degenerative lumbar spondylolisthesis and its relationship with clinical outcomes.
Methods The clinical and imaging data of 44 patients with degenerative lumbar spondylolisthesis ( 32 cases of grade I and 12
cases of grade Il ) undergoing TLIF in first affiliated hospital of Nanjing medical university were retrospectively analyzed. The
patients were divided into single segment group ( 29 cases ) and double segment group ( 15 cases ). The sagittal parameters on
the total spine roentgenograph were measured before and after the surgery, including spino-sacral angle ( SSA ), T; pelvic angle
('TPA ), lumbar lordosis( LL ), pelvic incidence ( PI ), pelvic tilt( PT ), sacral slope (' SS ), and the visual analogue scale( VAS )

score, Japanese Orthopaedic Association ( JOA ) score and Oswestry disability index ( ODI ) were evaluated. Results  All the
patients were followed up for 3-10 months with an average of 6 months. SSA, TPA, LLA and SS increased, and PT decreased after
operation in all the patients, and the differences were statistically significant( P<0.05 ). The VAS score, JOA score and ODI were
significantly improved after operation, and the differences were statistically significant( P<0.05 ). The LL and ODI difference value
in single segment group were more significantly than those in double segment group, and the differences were statistically significant
(P<0.05). The LL difference value was correlated with the ODI difference value in 2 groups. The SSA difference value was
associated with the VAS score in the double segment group, and there was no correlation between the 2 values in the single segment
group. Conclusion Grade I or I degree of degenerative lumbar spondylolisthesis treated with TLIF can improve the spinal sagittal

parameters, and single segment fixation is more conducive to the postoperative spinal sagittal parameters improved.
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Fig. 1 Measurement of sagittal parameters
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Tab. 1 Sagittal parameters of pre- and post-operation

SSA/(°) TPA/(°) LL/(°)
2E%IJ DYy . DN . DN .
G n ARl ARG Rl N Rl ARG
Pre-operation Post-operation Pre-operation Post-operation Pre-operation Post-operation
HTB . . . .
. 29 113.98 +17.90 125.82 +15.14 18.06 + 10.04 19.78 +9.31 38.59 +20.15 43.70 £ 19.77
Single segment
PG c 5 .
15 116.90 + 29.00 126.16 + 21.15 19.17 + 8.34 20.79 + 8.68 46.07 + 16.09 49.46 + 16.45
Double segment
=8an . . .
Total 44 114.97 £22.01 125.94 £ 17.17 18.44 +9.41 20.13 +9.01 41.14 +19.02 45.66 + 18.72
otal
PI/(°) PT/(°) ss/(°)
)
Group AHT ENE A AJa A Hif AJa
Pre-operation Post-operation Pre-operation Post-operation Pre-operation Post-operation
OB . .
. 48.40 +£7.01 48.29 +6.93 1532+3.42 13.91 +4.50 33.14+7.21 35.08 +7.14
Single segment
eI
O 53.39+7.46 53.87+7.22 1531 +2.41 12.85+1.63" 38.09+7.95 40.51 £ 7.98"
Double segment
it : *
Total 50.10 +7.48 50.19 +7.44 1532 +3.09 13.55+3.79 34.83+7.75 36.93 £7.79
otal
VAS 5 JOA P4
¥5 5 ODI( % )
ZH 5] VAS score JOA score
Group ENil] EN AT ¥ ENili ¥
Pre-operation Post-operation Pre-operation Post-operation Pre-operation Post-operation
L
R 7.10+0.77 1.52+0.83" 8.90 +£3.22 24.55+2.13" 58.00 + 11.22 37.10+9.62°
Single segment
XU B - : :
7.33 +0.82 1.33 £0.98 7.53+2.36 2493 +1.49 60.93 + 12.67 45.87 £ 11.87
Double segment
Total 7.18 £0.79 1.45+0.87 8.43 +£3.00 24.68 +1.93 59.00 + 11.67 40.09 + 11.12
otal

T = AR, P<0.05
Note: * P<0.05, compared with pre-operation
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Tab. 2 Sagittal parameter differences between pre- and post-operation
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ZH
CE%J n  SSA difference/ TPA difference/ LL difference/ PI difference/ PT difference/ SS difference/ ~ VAS score JOA score ODI
P (°) (°) (°) (°) (°) (@) difference difference difference
B
Single 29 11.85+12.67 1.72 +2.69 511+263 0.11+£0.58 140 £3.67 1.93+3.81 5.59+0.82 15.66 +3.45 20.90 + 10.30
segment
BB
Double- 15 9.26 + 13.59 1.62+1.74 339+083" 048+101 246+133 243+247 6.00 = 1.31 1740 £320 15.07+3.45
segment
o SERATBAE, P<0.05
Note: * P<0.05, compared with single segment group
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