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Comparison of lumbar-pelvic sagittal parameters after single-level and double-level posterior lumbar
interbody fusion

Wei Yangyang®, Chen Jiacheng®, Sun Jun', Wang Qiuan®, Yuan Feng? (*Graduate School of Xuzhou Medical University, Xuzhou 221000,
Jiangsu Province, China; “Department of Orthopedics of Affiliated Hospital of Xuzhou Medical University, Xuzhou 221000, Jiangsu Province,
China)

Abstract

BACKGROUND: Posterior lumbar intervertebral fusion is a classic surgical procedure for the treatment of degenerative lumbar
spondylolisthesis. It has the advantages of improving lumbar lordosis, increasing the height of the intervertebral space, resetting the
spondylolisthesis, and improving the quality of life of patients.

OBJECTIVE: To investigate the effect of single-level and double-level posterior lumbar interbody fusion for low-grade degenerative lumbar
spondylolisthesis on lumbar-pelvic sagittal parameters, and analyze the influencing factors of lumbar-pelvic sagittal parameters.

METHODS: A retrospective analysis of 68 patients with degenerative lumbar spondylolisthesis treated with single-level or double-level
low-grade (I-1I degree) posterior lumbar interbody fusion using polyetheretherketone interbody fusion cage from January 2014 to September
2017 was conducted. According to the fusion segment, the patients were divided into single-level group (n=37) and double-level group (n=31).
Before and at the last follow-up, X-ray films of lumbar spine with bilateral femoral head standing position were taken to compare the
lumbar-pelvic sagittal parameters, the subsidence rate of fusion cage and bone fusion of the two groups.

RESULTS AND CONCLUSION: (1) The patients in both groups successfully completed the operation and were followed up. All patients were
followed up for 12-40 months. (2) The vertebral slip indexes in the single-level group and the double-level group were significantly improved
compared with those before surgery (P < 0.05), and there was no significant difference in the improvement between the two groups (P > 0.05).
(3) Compared with the preoperation, the pelvic tilt angle was significantly reduced (P < 0.05), and the sacral slope was significantly increased
(P < 0.05), but the difference between the two groups was not statistically significant (P > 0.05). (4) Compared with the preoperation, the
lumbar lordosis, lower lumbar lordosis, and lumbar lordosis distribution index in the two groups were significantly increased (P < 0.05); and the
increase value of the double-level group was significantly higher than that of the single-level group (P < 0.05). (5) Compared with preoperation,
Ls incident, Ls slope, L; axis and S; distance were significantly reduced (P < 0.05), and the decrease in the double-level group was
significantly greater than that of single-level group (P < 0.05). (6) There was no significant difference in the cage subsidence rate between the
two groups (P > 0.05). Bone fusion was achieved in all patients at the last follow-up. (7) Low-grade degenerative lumbar spondylolisthesis can
improve sagittal balance through posterior lumbar interbody fusion. The sagittal parameters of lumbar spine and pelvis were more significant
after double segment fusion.

Key words: bone; degenerative; lumbar; lumbar spondylolisthesis; interbody fusion; bony fusion; polyetheretherketone; pelvis; sagittal
position
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Figure 1 Measurement of lumbar-pelvic sagittal parameters
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Table 2 Comparison of baseline data of two groups

izt TR KT B ST P {H
(n=37) (n=31)
MR, n) 17/20 13/18 x?=0.110  0.740

HER(xts, %) 52.16+8.51 53.58+5.85 t=0.672 0.731
R Ea i (x+s, kgim?)  22.47+2.42 22.35+3.82 t=0.145 0.885
VT ] (xes, H) 26.84+6.94 25.52+6.06 t=0.828 0.410
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#3 MAARAIRKRIMEFHEHE-BERRUSENELER (x£s)
Table 3 Measurement of lumbar-pelvic sagittal parameters
preoperatively and at last follow-up

ZH AT B4 (n=37) tfE P 1
AHT KRB
MEFR A2 48 40(%) 27.67+6.69 11.62+3.58  13.755 <0.001
B R () 54.93+5.00 55.19#5.01 -1.591  0.120
BB C) 18.04+3.49 14.84+4.05  6.363 <0.001
HUE MR C) 35.87+6.71 39.30+7.11 -5.681 <0.001
NEMERT £ (°) 42.12+7.64 46.49+7.82 -7.287 <0.001
N REAE R A () 21.54+4.28 26.80+6.44 -6.923 <0.001
WEME 7 o 23 A 1 2(%) 51.69+8.26 57.89+11.31 -3.602 <0.001
Lo MEAABUARH A (°) 11.98+8.38 9.18+6.61 4.008 <0.001
Ls HEAMUAR A () 22.23+6.80 16.31%6.42  6.252 <0.001
Ls NS A (°) 32.0246.96 24.48+7.16 11.074 <0.001
LS S B (mm)  24.27+¢7.30 20.17+6.71  4.941 <0.001
il U B4l (n=31) tfE P {H
AHT KIRBEVT
MEATE #2 15 £ (%) 26.69+5.76 11.81+5.15  17.891  <0.001
BB AA(C) 51.15%6.69 51.52#¢6.91 -1.228  0.229

HARBURA ()
HRE AR A )

19.00+3.34 16.08+2.92  7.993 <0.001
33.64+6.51 37.23+3.33 -3.857 0.001

HEAERT ™ £ (%) 43.024¢8.95 49.83+9.32 -7.823 <0.001
TN EAERT I AR () 21.3625.61 30.33%6.22 -15.023 <0.001
JEHE T " 23 i 2 (%) 49.7627.98 61.49+9.57 -7.289  <0.001
L MEA AR A () 12.9746.10 9.65+6.54 4.419 <0.001
Ls HEM TR (°) 26.92+45.39 17.23#5.15 10.122 <0.001
Ls N1 (°) 33.74+5.06 22.96+4.99 15.358 < 0.001
Ly LS S I (mm)  27.63+6.07 19.54+4.88  8.955 <0.001

F 4 WARFIRKXBEFHEE-BARRELSETIL (xts)
Table 4 Changes of lumbar-pelvic sagittal parameters
preoperatively and at last follow-up

2R BAATERA UGB GiitHE P i
(n=37) (n=31)

A AR TEE(%) -16.05£7.10 14.8744.63 t=-0.795 0.429
A B AEBGHAC) 0.26+1.00 0.37+¢1.65  t=-0.301 0.764
A B AW C) -3.20+3.06 -2.9142.03  t=-0.462 0.645
A HEEAA () 3.44+3.68 3.59+5.18  t=-0.141 0.888
A FEHERT™M A () 4.37+£3.64 6.81+4.84  t=-2.370 0.021
A FREHERTI™ () 5.264.62 8.97+3.32  t=-3.841 0.000
A BEMERT M0 AA1R%(%)  6.21+10.48 11.73+8.96  t=-2.312 0.024
AL, HEAIARH () -2.80+4.25 -3.324#4.18  t=0.506 0.615
AL HEAMIARH () -5.92+5.76 -9.68+5.33 t=2.778 0.007
ALs N5HA(°) -7.54+4.14 -10.78+3.91 t=3.300 0.002
AL, 285 Sy EE B (mm)  -4.1045.06 -8.09+5.03 t=3.252 0.002
A AR 19% 24% x2=0.373  0.541

ik A=KIRBEVI-AAT

i A VIS8 . 0T - 11 R AR PR e I 8
I e i A I R TR AT ERAG R OMEAR AL, i e
RIS B SRPRA T A 160 BT, /D RO, BRI AR R
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AL KT v IV R 52 B AT, T A 2
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Table 5 ODI scores, visual analogue scale scores, and 36-item
short form preoperatively and at last follow-up
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