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Index-level fusion and adjacent segment disease following dynamic stabilization for
lumbar degenerative disc disease: illustrative case
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BACKGROUND Dynesys dynamic stabilization (DDS) is an alternative to surgical fusion for the operative management of degenerative lumbar
spondylosis. Compared to rigid instrumentation and fusion, DDS is purported to preserve a higher degree of spinal range of motion and reduce the
risk of developing adjacent segment disease (ASD).

OBSERVATIONS A 60-year-old female presented with severe back pain and bilateral leg pain, which had progressed over the prior 4 years. Nine years
earlier, she had undergone DDS system implantation at L5-S1 for lumbar stenosis and spondylosis. Repeat imaging revealed an unintended fusion at
the index level (L5-S1) and ASD causing severe lateral recess stenosis at L4-5. She underwent DDS system removal, decompression at L4-5, and
extension of the fusion to L4.

LESSONS Although DDS has been marketed as a motion-preserving system that avoids fusion and reduces the risk of ASD, unintended index-level
fusion and ASD can still occur after DDS system surgery. These potential complications should be assessed when determining the optimal primary

surgical treatment for patients with lumbar degenerative disc disease.
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Lumbar fusion surgery remains the gold-standard treatment for
severe degenerative spine disease requiring operative management.
While fusion surgery has been demonstrated to improve back pain
and overall quality of life for select patient populations, it does lead
to a reduced range of motion across the fused lumbar segment.’*
Additionally, the fused segment can exert increased mechanical stress
on adjacent levels and lead to earlier degeneration, a condition known
as “adjacent segment disease” (ASD). Symptomatic ASD is reported
to develop in 5%—18.2% of patients following lumbar fusion surgery.
Additionally, rates of reoperation for the treatment of ASD have been
reported to be 7.7% at 2 years® and 16.5%-20% at 5 years.5” ASD
requiring reoperation has also been reported to occur in approximately
10% of patients who have undergone laminectomy alone.® Thus, not all
adjacent level disease is attributable to prior fusion. ASD can develop
as part of the natural history of spondylosis even in the absence of any
surgical intervention.®

The Dynesys dynamic stabilization (DDS) system was introduced in
1994 as a surgical alternative to rigid fixation and fusion." Its purported
benefits include preserving a higher degree of mobility and reducing

the risk of ASD while providing comparable symptomatic relief."'®
A number of small clinical investigations comparing short- and long-
term outcomes have reported lower rates of ASD after DDS system
implantation.®-"® However, one study found that ASD still developed
in approximately 29% of cases and can result in fusion at the adjacent
level."® Additionally, rates of unintended facet joint fusion after DDS sys-
tem surgery have been reported to be as high as 52.1%.2° Evidently,
although DDS has been marketed as a procedure that avoids fusion
and prevents ASD, half of these patients ultimately demonstrated unin-
tended fusion. We report the case of a patient who presented with both
ASD and index-level fusion after DDS system implantation.

lllustrative Case

A 60-year-old female presented with increasingly severe lower-back
and bilateral leg pain. Nine years prior to this encounter, she had under-
gone DDS system implantation at the L5-S1 level for the treatment
of spondylolisthesis and underlying stenosis at an outside institution.
Approximately 4 years after the procedure, she experienced lower-back

ABBREVIATIONS ASD =adjacent segment disease; CT =computed tomography; DDS =Dynesys dynamic stabilization; MRI=magnetic resonance imaging.
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FIG. 1. CT scans demonstrating a solid fusion at the L5-S1 level 9 years after index-level DDS system
surgery. A: Right parasagittal image. B: Left parasagittal image. C: Axial cut of the L5-S1 facet joints.

FIG. 2. Lumbar MRI showing the L4-5 adjacent segment 9 years after index-level DDS system surgery at
L5-S1. A: Sagittal T2-weighted image. B: Parasagittal T2-weighted image. C: Axial T2 cut at the L4-5 level
showing ligamentous hypertrophy and severe lateral recess stenosis. D: Axial T2 cut at the L5-S1 level.

pain, which increased in severity over time despite conservative man-
agement, including physical therapy and epidural steroid injections.

Lumbar computed tomography (CT) demonstrated fusion across
the L5-S1 segment, the level at which the DDS system had been
implanted (Fig. 1). Lumbar magnetic resonance imaging (MRI)
showed adjacent level disease at L4-5 with severe central stenosis,
foraminal stenosis, and facet arthropathy and grade | anterolisthesis
of the L4 vertebra on L5 (Fig. 2).

The patient underwent removal of the DDS system, decompres-
sion, and stabilization at L4-5.

Patient Informed Consent
The necessary patient informed consent was obtained in this study.

Discussion

Observations
The motion-preserving lumbar DDS system is marketed as an
alternative to fusion, with the ability to maintain motion and reduce
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the risk of ASD. Despite these claims, our patient developed concomi-
tant index-level fusion where the DDS system had been implanted,
as well as ASD above it, requiring revision surgery. Previous studies
have reported that ASD and unintended fusion can develop after DDS
system implantation, but there has been limited investigation into how
these complications can co-occur.'®22 Importantly, our patient did not
have prior ASD, which has been shown to increase the risk of progres-
sive ASD after DDS system implantation.® Therefore, our illustrative
case reveals that ASD and unintended fusion can co-occur in patients
without prior ASD.

Lessons

Treating degenerative spine disease with the motion-preserving
DDS system does not necessarily prevent index-level fusion, nor does
it prevent ASD.
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