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Characteristics and treatment measures of cages displacement after oblique lateral interbody fusion
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ABSTRACT Objective To explore characteristics, management strategies and preventive measures of fusion device dis-
placement after oblique lateral interbody fusion (OLIF) in treating lumbar lesions. Methods The clinical data of 12 patients
with fusion device displacement after OLIF for lumbar lesions in 4 medical centers from October 2014 to December 2018 were
retrospectively analyzed , including 4 males and 8 females,aged from 53 to 81 years old;2 patients with lumbar disc degenera-
tion,4 patients with lumbar spinal stenosis,3 patients with lumbar degenerative spondylolisthesis and 3 patients with lumbar
degenerative kyphosis; preoperative dual-energy X-ray bone mineral density (BMD) was detected in 1 patient with T-value >
-1 SD,5 patients with T-value >-1~-2.5 SD,and 6 patients with T-value <-2.5 SD;9 patients with single-segment fusion,
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1 patient with 2-segment fusion,and 2 patients with 3-segment fusion ;standalone OLIF was performed in 9 patients and OLIF
combined with posterior pedicle screws in 3 patients. Visual analogue scale (VAS) and Oswestry disability index (ODI) were
used to evaluate low back pain and lumbar function recovery at the time of fusion graft displacement and at the latest follow-up,
respectively. In addition,according to imaging results during follow-up, the fusion device subsidence or redisplacement,loos-
ening or fracture of internal fixation,and interbody fusion were observed,and the changes in the height of interbody space on
the segment with fusion device displacement were measured and compared. Results There were no necrosis or infection in skin
incision of 10 patients after reoperation,and 12 patients were followed up for 12 to 48 months. VAS for low back pain decreased
from 3 to 8 points at the time of fusion device displacement to O to 2 points at the latest follow-up. ODI recovered from 31% to 51%
at the time of fusion transfer to 5% to 13% at the latest follow-up. There was no loosening or fracture of the pedicle screw system
during follow-up. All 11 patients with bone grafting with fusion apparatus had fusion apparatus subsidence and no further dis-
placement of fusion apparatus. The vertebral space height recovered from 9.0 to 12.7 mm at the time of fusion graft displacement to
8.0 to 11.8 mm at the latest follow-up. Interbody fusion was obtained in all patients except 1 with no imaging results at the latest
follow-up. Conclusion OLIF could be used for fusion of lumbar lesions,and there is a risk of fusion organ displacement after
operation, especially in cases of bone loss or osteoporosis before surgery,end-plate injury during surgery,and Stand -alone
mode, and most of them occur within 3 months after operation. Surgery is required for the transposition of the fusion apparatus
in the Stand-alone OLIF mode during the primary operation. Although good clinical results could be obtained by timely detec-

tion and accurate treatment, it is still necessary to emphasize the precise selection of cases before operation, the appropriate ap-
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plication of OLIF, and precise operation during operation to prevent displacement of fusion device.
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Fig.1 Patient,female,63 years old, degenerative spondylolisthesis of L, with degree 1 1a,1b. Preoperative AP and lateral X-ray films of lumbar spine
showed L vertebral body was sliding forward degree I ,and the height of L, 5 intervertebral space decreased 1c¢,1d. AP and lateral X-ray films of Ly s
lumbar spine after oblique lateral interbody fusion at 3 days showed L, vertebral body was still slightly sliding forward ,and the height of L, 5 intervertebral
space recovered well , the fusion apparatus was in place 1e. Postoperative plain CT scan and sagittal reconstruction of lumbar spine at 3 days showed in-
Jury of Ls upper endplate, height of L, 5 intervertebral spaces recovered well ,and the fusion apparatus was in place 1f,1g. Postoperative AP and lateral X-
ray films of lumbar spine at 2 months showed significant loss of L, s intervertebral height,and lateral displacement of fusion apparatus to the left side
1h. Postoperative CT scan and sagittal reconstruction of lumbar spine at 2 months showed obvious loss of L, 5 vertebral space height,the fusion apparatus
cut the upper endplate of Ls and partially embedded Ls vertebral body 1i,1j. Ly 5 pedicle screws were fixed under posterior intermuscular space approach
at 2 months after the first operation, AP and lateral X-ray films of lumbar spine at 3 days after the second operation showed L, 5 pedicle screws and inter-
body fusion apparatus in place 1k,1l. AP and lateral X-ray films of lumbar spine at 2 years after reoperation showed L. 5 intervertebral space heights
maintained well , Ly s pedicle screws were in place ,and interbody fusion apparatus was not further displaced 1m,In. Lateral X-ray films of lumbar spine
on hyperflexion and hyperextension position at 2 years after reoperation showed no significant changes in angle of L, and Ls endplate ,and no relative dis-
placement of L, and Ls vertebral bodies 10,1p. CT scan of lumbar spine with coronal and sagittal reconstruction at 2 years after reoperation ,showed good

intervertebral fusion on L, 5
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Fig.2 Patient,male,63 years old,L, s spinal stenosis 2a,2b. Preoperative AP and lateral X-ray films of lumbar spine showed obvious bone hy-
perplasia 2¢,2d. AP and lateral X-ray films of L, s lumbar spine after oblique lateral interbody fusion at 3 days showed Ly 5 interbody space height recov-
ered well and fusion apparatus were in place  2e. Postoperative CT scan and coronal reconstruction of lumbar spine at 3 days showed the height of L 5 in-
tervertebral spaces recovered well ,and fusion apparatus was in place 2f,2g. Postoperative AP and lateral X-ray films of lumbar spine at 1 month showed
partial loss of Ly s intervertebral space heights,and slight displacement of L, 5 intervertebral fusion apparatus to the left side 2h. Postoperative CT scan
and coronal reconstruction of lumbar spine at 1 month showed partial loss of L s intervertebral height ,the upper endplate of Ls was cut by fusion apparatus
and slightly shifted to the left side  2i,2j. Fixation with L, 5 pedicle screws under posterior intermuscular space approach was performed at 1 month after the
first operation , AP and lateral X-ray films of lumbar spine at 3 days after operation showed L, 5 pedicle screws and interbody fusion apparatus were in place
2k, 21. AP and lateral X-ray films of lumbar spine at 1 year after reoperation showed L, 5 intervertebral space heights were well maintained ,and L, 5 pedicle
screws and interbody fusion apparatus were in place 2m,2n. Lateral X-ray films of lumbar spine on hyperflexion and hyperextension position at 1 year
after reoperation showed no significant changes in angle of L, and Ls endplate ,and no relative displacement of L, and Ls vertebral bodies 20,2p. CT scan
with coronal and sagittal reconstruction of lumbar spine at 1 year after reoperation showed bone resorption on L, 5 interbody fusion apparatus,and the fu-
sion was not good  2q,2r. AP and lateral X-ray films of lumbar spine at 30 months after reoperation showed Ly 5 intervertebral space heights maintained
well ,and L, 5 pedicle screws and interbody fusion apparatus were in place  2s,2t. Lumbar CT scan and coronal and sagittal reconstruction at 30 months

after reoperation showed good intervertebral fusion on Ly 5
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Fig.3 Patient,female, 56 years old, degenerative spondylolisthesis of L, with degree I ~ 3a,3b. Preoperative AP and lateral X-ray films of lumbar spine
showed anterolateral slip of L, vertebral body with degree Il and decreased height of L, s vertebral spaces 3c¢,3d. After bilateral pedicle screw fixation
through oblique lateral approach L, s intervertebral fusion apparatus and posterior intermuscular space approach at 3 days, AP and lateral X-ray films of
lumbar spine showed good reduction of L, vertebra,good recovery of L, 5 intervertebral space heights ,incomplete insertion of fusion apparatus into inter-
vertebral space,and pedicle screws were in place 3e,3f. AP and lateral X-ray films of lumbar spine at 2 months showed partial loss of L, 5 intervertebral
height and left displacement of fusion apparatus ~ 3g,3h. Postoperative AP and lateral X-ray films of lumbar spine at 4 months showed further displace-
ment of fusion apparatus to the left side  3i,3j. Postoperative AP and lateral X-ray films of lumbar spine at 18 months showed L, 5 intervertebral space
heights maintained well , the interbody fusion apparatus was not further displaced,and L, 5 pedicle screws were in place 3k, 3l. Postoperative AP and lat-
eral X-ray films of lumbar spine on hyperflexion and hyperextension position at 18 months showed no significant changes in angle of 1, and the Ls end-
plate, and no relative displacement of L, and Ls vertebral bodies 3m,3n. Postoperative CT scan and coronal-sagittal reconstruction of lumbar spine at 18

months showed L, s vertebrae were basically fused
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Tab.2 Comparison of clinical efficacy of 12 patients with
fusion device displacement after lumbar oblique lateral
interbody fusion and the final follow-up
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