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Severe Retrolisthesis at the Adjacent Segment after Lumbar
Fusion Combined with Dynamic Stabilization

Min Chan Kim, Hui Sun Wang, Chang Il Ju, and Seok Won Kim

Department of Neurosurgery, College of Medicine, Chosun University, Gwangju, Korea

Lumbar fusion using the pedicle screw system is a popular operative procedure, with favorable clinical results and high fu-
sion rates. However, the risk of adjacent segment disease after lumbar fusion is problematic. We report a complicated case
of severe retrolisthesis at L3—4 level following dynamic interspinous process stabilization at L2—3 level and a fusion at
L4-5 level. The radiological and clinical findings of this complication are discussed, and a review of the literature is pre-

sented.
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Introduction

Instrumented spinal fusion has been recommended for
anticipated postoperative instability after wide decompres-
sion, unstable spondylolisthesis, and degenerative scolio-
sis. However, instrumented fusion poses the risk of higher
morbidity, adjacent segment disease (ASD), and mortality
in geriatric patients.” In particular, the development of ASD
is problematic because it can necessitate further surgical
intervention and adversely affect functional outcomes.”
Furthermore, the recent dramatic increase in the number
of spinal fusions performed has been accompanied by a
commensurate increase in ASD. The concept of dynamic
posterior stabilization was introduced to overcome the
shortcomings associated with screw fixation and fusion in
patients with neurogenic intermittent claudication due to
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lumbar spinal stenosis.” The procedure involves distrac-
tion of the posterior elements of adjacent vertebral bodies,
and increase of canal and foraminal dimensions at the ex-
pense of limiting spine extension. Here, we report a compli-
cated case of severe retrolisthesis at L.3—4 level following
dynamic interspinous process stabilization at L2—3 level,
and fusion at L4—5 level with a review of relevant literature.

Case Report

A 7l-year-old man had disabling pain with claudication
in both legs for 3 years before admission. Conservative treat-
ment failed to improve his symptoms, and radiological
studies, including simple radiographs and magnetic reso-
nance imaging (MRI), revealed central stenosis at L2—3
and L3—4, and degenerative spondylolisthesis at L4—5
(Figure 1). Preoperative laboratory tests and bone marrow
density (BMD) results were all within normal range. He
underwent L4—5 posterior lumbar interbody fusion (PLIF)
using titanium threaded cages with screw fixation, and si-
multaneous L2—3 and L3—4 decompression with “inter-
spinous U” insertion at L2—3 level (Figure 2). Immediately
after surgery, his presenting symptoms were much improved.
However, at 3-month follow-up, he complained of back pain,
late-onset back discomfort, and reduced range of motion.
There was no neurologic deficit, and bowel and bladder



FIGURE 1. Preoperative T2-weighted magnetic resonance im-
aging shows spinal stenosis at L2—3 and L3—4, and spondylo-
listhesis at L4—5.

function was normal. However, radiographs of the lumbar
spine showed retrolisthesis at the L3 vertebra (Figure 3).
At the patient’s request, he was treated conservatively with
anti-inflammatory medication, muscle relaxants, and bed
rest. However, the back and radiating pain in both legs were
aggravated and he was not able to walk independently. At
6-month postoperative follow-up, radiographs and MRI
revealed aggravated stenosis at the L2—3 level and severe
stenosis with retrolisthesis at the L3—4 level (Figure 4). He
then underwent posterior fusion at L2—3 and interbody fu-
sion at L3—4 with instrumentation from L2 to L4 (Figure
5). After surgery, complete pain relief was achieved and he
was able to ambulate without difficulty. He complained only
of mild back stiffness when walking, at 20 months after re-
vision surgery.

Discussion

Spinal fusion including PLIF provides posterior fusion
and anterior column support, and is a common surgery for
degenerative spondylolisthesis. Unfortunately, fusion alters
the normal biomechanics of the spine, and a loss of motion
at fused levels is compensated for by increasing motion at
adjacent unfused segments.'” The resulting degeneration
that develops at mobile segments above and below a fused
spinal segment constitutes ASD. Disc degeneration is a
common finding adjacent to a fused segment, and listhesis,
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FIGURE 2. Simple lateral radiograph taken immediately after
surgery shows no retrolisthesis at the L3—4 level.

instability, hypertrophic facet joint arthritis, herniated nu-
cleus pulposus, and stenosis have also been reported as
ASD.” Theoretically, dynamic stabilization alters the move-
ments and load transmissions of adjacent segments by re-
stricting motion in the direction or plane that produces
pain, but otherwise allows a full range of motion.”” The
hypothesis that could decrease the stress on the adjacent
segments, led to the development of various dynamic stabi-
lization devices. However, biomechanical comparison study
showed no significant difference between interspinous de-
vice and fusion device in terms of protection of adjacent seg-
ments.

Hartmann et al.” reported that the interspinous and rig-
id device caused a significant increase of range of motion
(ROM) at adjacent levels during all directions of motion.

Moreover, the interspinous spacer implants are designed
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FIGURE 3. Simple lateral radiograph 3 months after surgery re-
veals retrolisthesis at the L3—4 level.
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to make increased segmental kyphosis at the treated level.
As a result, this segmental kyphosis can accelerate the ret-
rolisthesis on the adjacent level as a compensatory mecha-
nism to maintain a global balance.>"”

In the present case, to resolve ASD, we performed decom-
pression and interspinous U stabilization at the upper adja-
cent L2—3 level and PLIF at L4—5 level for spinal steno-
sis. Although the mechanism involved remains uncertain,
alterations in biomechanical stress appear to play a pivotal
role in the development of ASD. Numerous biomechanical
studies have confirmed that the fusion process imposes
significant additional stress on adjacent segments,” and a
radiographic analysis found that posterior fusion increased
the mobility of remaining free segments.” Furthermore, in
addition to facet loading and increased mobility, intradiscal
pressure is also increased; this has been shown to cause disc
degeneration at adjacent levels in longitudinal animal stud-
ies.” When facets and a disc degenerate, the translation of
an adjacent segment may occur and produce retrolisthesis.
Our patient unexpectedly experienced severe retrolisthesis
at the adjacent intermediate segment despite insertion of
an interspinous U at upper level and fusion at lower level.
Initially, we believed that simultaneous dynamic stabiliza-
tion at an adjacent stenotic level would prevent ASD, but
it failed to do so, and severe retrolisthesis occurred. Inter-
spinous implantation at above level combined with fusion
surgery would increase the rate of complications in adja-

FIGURE 4. (A, B) Simple lateral radio-
graph and magnetic resonance imaging
6 months after surgery reveal severe ret-
rolisthesis and foraminal stenosis at the
L3—4 level.



FIGURE 5. Simple lateral radiograph after revision surgery
shows well-extended interbody fusion at the L3—4 level.

cent segment. This case suggests that the combined use of
interspinous distraction device should be cautious during
the lumbar fusion surgery.

Conclusion

We report a complicated case of severe retrolisthesis at an
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adjacent segment following combined fusion surgery and
an interspinous U device insertion. Our experience empha-
sizes that the combined use of interspinous distraction de-
vice on an adjacent level should be cautious during the lum-
bar fusion surgery.
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