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Background: Spinal stenosis treatment includes laminectomies with or without fusion or with interspinous
distraction with or without fixation. Lack of published data on interspinous fixation devices IFD) at L5-S1 is
less considered as an option due to the smaller anatomical S1 spinous process and the higher stresses from the
immobile sacrum. Our objective was to evaluate the outcomes of an IFD used as a stand-alone treatment for
spinal stenosis at L5-S1 and L4-5 compared to historical data on open laminectomies.

Methods: Prospective comparative cohort study (Level 2) looking at collected preoperatively and
postoperatively Visual Analog Scores (VAS) and Oswestry Disability Index (ODI) data, complications, and
revision rates on 100 consecutive patients with spinal stenosis treated with midline decompression and
InSpan (InSpan LLC, Malden, MA, USA) IFD, at L5-S1 and L4-5, up to five-year follow-up. All patients
were treated by a single surgeon in an academic private practice. Historical published outcome data for open
laminectomies were compared.

Results: Among the 100 patients, 45 underwent surgery at L5-S1 with a mean VAS pain score that
decreased by 75% and ODI improved by 63% (P<0.001). Fifty-five patients had surgery at L4-5 with mean
VAS and ODI scores improved by 80% and 66% (P<0.001) respectively. Preoperative and postoperative
ODI and preoperative VAS scores were similar at L5-S1 and L4-5, however, postoperative VAS scores were
significantly less for L4-5 versus L5-S1 (P<0.01). All surgeries were completed in less than one hour. There
was a total of one L4-5 revision (1.8%) and two L5-S1 revisions (4.4%). Comparable laminectomy data
showed decrease in VAS and ODI scores by 51% and 62% (P<0.05). The reoperation rate for laminectomies
at five to ten years varied up to 24%.

Conclusions: Spinal stenosis patients treated with midline decompression and InSpan IFD, used as
a stand-alone treatment for interspinous-interlaminar fixation, at L4-5 and L5-S1, showed improved
outcome scores and low complication and revision rates at five years and were comparable to historical open

laminectomy data. InSpan is a successful substitute for laminectomies in selected patients and was performed
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in less than 60 minutes. We recommend choosing the appropriately sized implant to achieve adequate

distraction decompression to avoid recurrent symptoms.
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Introduction

It is common to see magnetic resonance imaging (MRI)
evidence of lumbar degenerative disc disease (DDD) in
asymptomatic patients, but when patients have protracted
symptoms of back pain and or neurogenic symptoms with
MRI evidence of DDD and spinal stenosis, they are often
treated first with physical therapy and medications. If this
first-line treatment fails patients progress in treatment to
repeated injections by pain management. If this fails, there
is published evidence to support surgical decompression
alone or coupled with placement of an interspinous device
to distract the foramen and act as an extension block to
prevent dynamic stenosis (1). L5-S1 is atypical in having
the immobile sacrum adjacent which puts more stresses
on implants and the S1 spinous process is often relatively
smaller than the L5 spinous process. Furthermore, the canal
at L5-S1 is larger than at L4-5 therefore, patients with

Highlight box

Key findings

* Spinal stenosis patients treated with InSpan IFD, used as a stand-alone
treatment for interspinous-interlaminar fixation, at L4-5 and L5-S1
showed improved outcome scores and low complication and revision
rates and were comparable to historical open laminectomy data.

* All surgeries were completed in less than one hour.

What is known and what is new?

e Insufficient published data exists regarding interspinous fixation
devices at the L5-S1 level.

e Patents treated at L5-S1 with InSpan had significant improvement
in pain and functional scores.

* Reoperation rate at five to ten years varied up to 24% for
laminectomies.

e There was a total of one L4-5 revision (1.8%) and two L5-S1
revisions (4.4%).

What is the implication, and what should change now?

* Midline decompression and maintenance of distraction with
InSpan is a successful substitute for laminectomies in selected
patients.
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symptomatic DDD and spinal stenosis at L5-S1 may not
have typical MRI findings showing severe stenosis due to
ligamentum flavum hypertrophy more easily seen at L4-5
and thus might not be offered interspinous process (ISP)
devices until much more advanced MRI findings at which
point patients may need laminectomies for decompression
of the underlying spinal stenosis and instrumented fusion
for fixation. For patients not yet deemed candidates for
laminectomies or fusion, an alternative treatment emerged
to treat mild to moderate stenosis in the lumbar spine,
except for L5-S1, using unfixed ISP devices that act as
dynamic extension blocks, such as Vertiflex Superion
Interspinous Spacer (Boston Scientific Inc., Marlborough,
MA, USA). Vertiflex has been demonstrated in clinical IDE
studies to treat lumbar spinal stenosis (LSS) dynamically
above L5-S1 to distract the foramen and limit extension,
acting as an interspinous spacer (2). Dynamic extension
block interspinous devices like Vertiflex and others such
as X-Stop Interspinous Process Decompression System
(Medtronic, Minneapolis, MN, USA) (3) and Coflex
Interlaminar Stabilization device (Xtant Medical, Belgrade,
MT, USA) (4), are not fixated to the spinous processes
and therefore often fail by dislodgement, spinous process
erosion, and fractures or loosening leading to continued
symptoms (5-7). Interspinous fixation devices (IFD)
emerged to provide greater fixation and are placed between
the spinous processes as well as the lamina with teeth that
bite into the spinous processes while there is a central hub
to maintain distraction during extension such as the InSpan
(InSpan LLC, Malden, MA, USA) (1,8) and Aspen (ZimVie,
Westminster, CO, USA) (9,10). However, there is a paucity
of literature for interspinous fixation devices at L5-S1 for
symptomatic spinal stenosis and to our knowledge this is
the first study to evaluate a fixated nondynamic extension
block IFD at L5-S1 in an Ambulatory Surgery Center (ASC)
setting with the added comparison to IFD at L4-5 and
published laminectomy data.

Our objective was to test our hypothesis that we
can achieve long-term successful outcomes in spinal
stenosis patients treated with midline decompression
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Figure 1 Photograph of the InSpan interspinous fixation device showing (A) footprint contoured to the lamina and (B) tall, staggered teeth,

top loading set screws and central hub design.

and placement of a fixated IFD at L5-S1 versus L4-5 in
an ASC comparable to open laminectomies. We present
this article in accordance with the STROBE reporting
checklist (available at https://jss.amegroups.com/article/
view/10.21037/jss-23-49/rc).

Methods

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). Institutional
Review Board (IRB) approval was granted for this study
through Western Institutional Review Board (WIRB®)
now known as WIRB-Copernicus Group (WCG® IRB)
(WIRB#20181251) and informed consent was obtained
from all individual participants. Data was kept on a HIPAA
secured computer database. Data was inputted by medical
personnel dedicated to research. We prospectively studied
100 consecutive patients from a single surgeon in a private
academic practice. The patients underwent direct midline
open decompression and hemilaminectomies followed by
additional indirect decompression achieved by distraction
of the lamina and spinous processes to open to foramen
and canal using InSpan IFD, in the outpatient setting
by a single board-certified orthopedic spine surgeon, for
treatment of symptomatic degenerative spinal stenosis
between the timeframe of September 2011 to October
2016. The inferior aspect of the footprint of the InSpan
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IFD (Figure I) is contoured to the lamina allowing it to be
placed flush against the lamina at the base of the spinous
process and extends interlaminar. This advantage allows it
to overcome the challenges of placing interspinous devices
in spinous processes that are small or atypical, typically
seen at S1. Patients were only considered for surgery after
they were symptomatic for greater than four months and
failed conservative management for at least three months
that included physical therapy, nonsteroidal anti-
inflammatory drugs (NSAID), chiropractic treatment, and
epidural steroids. We prospectively collected Visual Analog
Scores (VAS) and Oswestry Disability Index (ODI) data
preoperatively and postoperatively follow-up to 5 years. Plain
radiographs were done at the first postoperative visit and at
the latest follow-up. Failure was determined as the need for
a revision. Out of the 100 consecutive patients, 45 patients
had surgery with placement of the InSpan IFD at L5-S1
and 55 patients at L4-5.

All patients had MRI evidence of mild to moderate
central and/or foraminal spinal stenosis, disc desiccation,
annular tear and confirmation of a spinous process height
measuring at least 10 mm in order to fit the IFD’s smallest
implant. Figure 2 is a preoperative MRI showing L5-S1
mild central and foraminal spinal stenosis, annular tear,
anterior and posterior herniated disc, degenerative disc
desiccation, degenerative facets plus facet tropism in a
patient with low back pain and S1 radicular symptoms
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Figure 2 Preoperative sagittal (A) and axial (B) magnetic resonance imaging scan showing L5-S1 mild central and foraminal spinal stenosis,

annular tear, anterior and posterior herniated disc, degenerative disc desiccation, facets changes and facet tropism.

Figure 3 Preoperative sagittal (A) and axial (B) magnetic resonance imaging scan showing moderate right L4-5 foraminal spinal stenosis,

annular tear, degenerative disc desiccation and facet fluid.

refractory to nonoperative treatment including steroid
injections and medial branch blocks. Sagittal MRI view
shows over 30% loss of disc height and mild grade 1
retrolisthesis. Figure 3 is a preoperative MRI with moderate
right L4-5 foraminal spinal stenosis, annular tear and disc
desiccation in a patient with right L4 radicular symptoms
and back pain refractory to nonoperative treatment

© Journal of Spine Surgery. All rights reserved.

including steroid injections and medial branch blocks.
Exclusion criteria for this study included acute severe trauma,
fractures, malignancy, infection, unstable chronic medical
illnesses, prior lumbar fusions, and a body mass index (BMI)
>42 kg/m’ (11). All patients were assessed preoperatively,
and narcotics were discontinued (12). Patients with chronic
but stable medical conditions, including hypertension,
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Figure 4 Intraoperative photo of L5-S1 InSpan interspinous

fixation device in situ.

diabetes mellitus, asthma, hypercholesterolemia, and heart
disease were medically cleared by their family practitioner
and/or cardiologist where applicable.

Summary of operative technique

The patient was placed in the prone position on the Wilson
frame and underwent general endotracheal anesthesia. The
Wilson frame was elevated to open the spinous processes.
The operative level was confirmed using a 22-G spinal
needle placed at the level of the transverse process (13) under
AP and lateral intraoperative fluoroscopy. The spinous
processes and laminas were exposed from a midline incision.
Bilateral hemilaminectomies were performed with Kerrison
Ronguers in the standard fashion to decompress the central
canal and lateral recesses. The Wilson frame was returned
to its natural position. The sizer was placed between
the spinous processes and distracted to measure for an
appropriate-sized IFD to open the foramen and spinal canal
and unload the facets. The lumbar posterior ligamentous
complex (PLC) was preserved. An intraoperative
assessment for placement of IFD at the surgical level
was made by fitting the footprint of the IFD against the
spinous processes. Once confirmed, the appropriately sized
InSpan device was placed deep to rest between the laminas
and against the spinous processes with the teeth buried
within the spinous processes (Figure 4). The set screws of
the IFD implant were locked to ensure stability. Final AP
and lateral fluoroscopy views were taken to confirm position
and the wound was closed in layers. A standard outpatient
postoperative protocol was followed to discharge patient
after being deemed oriented and neurologically intact by
the anesthesiologist, operating surgeon and nurse (14-16).

© Journal of Spine Surgery. All rights reserved.

Statistical analysis

SPSS statistical software version 22 (IBM Corp, Armonk,
New York, USA) was used to conduct statistical analysis.
Intragroup comparisons of normally distributed variables
were made using a paired 7-test. For intergroup comparisons
of non-normally distributed variables, the Mann-Whitney
U test was used. The level of significance was set at P<0.05
for all assessed variables.

Results

A total of 100 consecutive patients having one level InSpan
IFD instrumentation at L5-S1 or L4-5 was prospectively
collected. At LL5-S1, there was a total of 45 consecutive
patients with a male and female population of 31 (68.89%)
and 14 (31.11%). The mean patient age was 46.73 [standard
deviation (SD) 8.99; 95% confidence interval (CI): 44.11,
49.36] and a median age of 45 years. The mean BMI was
30.19 (SD 5.41) kg/m’. The mean VAS preoperative and
postoperative scores improved from 8.64 (SD 1.31) to
2.2 (SD 1.21), P<0.001. The mean ODI preoperative and
postoperative scores improved from 39.36 (SD 10.86) to
14.73 (SD 4.61), P<0.001. The mean estimated blood loss
(EBL) and surgeon time were 64 mL (SD 35) and 58 minutes
(SD 17), respectively. We found 0% radiographic evidence
of device-related failures. There were no instances of
aborting the placement of the IFD at SI due to atypical
anatomy or a small spinous process (less than 10 mm).
There were 2 (4.4%) revisions, one was an implant removal
and revision hemilaminectomy decompression thought to be
due to inadequate decompression and/or painful hardware.
The second was converted to removal and fusion with
pedicle screws (PS) and interbody polyetheretherketone
(PEEK) cages.

There was a total of 55 InSpan IFD at L4-5 with a male
and female population of 28 (50.91%) and 27 (49.09%).
The mean age for the patients was 51.24 (SD 10.67; 95%
CI: 48.42, 54.06) and a median age of 50. The mean BMI
was 29.19 (SD 5.38) kg/m’. The mean VAS preoperative
and postoperative scores improved from 8.9 (SD 1.55) to
1.74 (SD 1.46), P<0.001. The mean ODI preoperative and
postoperative scores improved from 41.97 (SD 14.44) to 14.2
(SD 4.37), P<0.001. The mean EBL and surgical time were
40 mL (SD 15) and 45 minutes (SD 15) for 1.4-5. There was
a total of 1 revision case (1.8%) with removal of the IFD and

a revision open hemilaminectomy decompression.
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Figure 6 Postoperative radiograph (A) lateral and (B) AP views of L4-5 InSpan device. AP, anteroposterior.

There were no significant differences in the preoperative
and postoperative ODI and preoperative VAS scores
between the L5-S1 and L4-5 groups (P=0.501, P=0.637 and
P=3.16), however, the VAS scores at 5-year postoperative at
L4-5 was significantly less than at L5-S1 (P<0.01). There
were no complications, no spinous process fractures, no
spinous process erosion, no implant dislodgement, nor need
for blood transfusions up to five-year follow-up. Figure 5 and
Figure 6 show postoperative radiographs with the InSpan

© Journal of Spine Surgery. All rights reserved.

IFD in a stable position at L5-S1 and L4-5.

Mobbs et al. (17) reported improved preoperative and
postoperative VAS and ODI scores with laminectomies
(open and minimally invasive approach). Patients who
underwent open laminectomy reported statistically
significant improvement (P<0.05) in VAS and ODI scores
of (7.9£1.4 to 3.9£2.9) and (46.6+£18.9 to 17.8+15.4)
respectively with a mean EBL of 110 mL (17). Long-term
published laminectomy data for LSS showed reoperation
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rate at five to ten years varied up to 24% (18).

Discussion
Key findings

Our study aimed to demonstrate the safety and efficacy of
InSpan IFD, used as a stand-alone treatment for interspinous-
interlaminar fixation, after lumbar decompression without
fusion at the LL5-S1 level as we look at clinical outcomes,
complications, and revision rates at five-year follow-up
in patients with symptomatic degenerative spinal stenosis
and compared the outcomes to L4-5 and historical open
laminectomy data. The S1 spinous process is often small
and can be quite challenging for placement of interspinous
devices at L5-S1. We were able to demonstrate improved
pain scores with decreasing clinical disability. There
were no complications and no aborted surgeries due to
small spinous process, no revision due to spinous process
fracture or dislodgement. The InSpan IFD distracts deep
to the base of the spinous processes and against the lamina
thus increasing disc height as well as foraminal height
without segmental kyphosis. Unlike unfixed interspinous
spacers limited to blocking extension, decompression and
stabilization using the InSpan IFD proved to be effective
in avoiding full laminectomies and being able to block
flexion and extension without loosening or spinal fractures
thus treating symptoms due to foraminal stenosis on
extension as well as decreasing the stresses on the facets and
intervertebral discs due to painful motion. InSpan has not
experienced any incidence of spinal fractures, device failures
or dislodgement. Given the rigid sacrum, there might be
concern with a higher incidence at L5-S1 of device or
clinical failure where only the L5 lamina distracts while
at L4-5 both the L4 and L5 laminas distract to open the
foramen and spinal canal. We had no device-related failure
in our study, but two patients required revisions at L5-S1
and one at L4-5 due to recurrent neurogenic symptoms.
"This was suggestive of inadequate decompression.

Strengtbs and limitations

The authors of this study recognize that there are
limitations to the study design. Foremost, the results
included in this analysis are comprised of the procedures
and outcomes of a single surgeon. The patients were all
symptomatic and failed nonoperative treatment, but the
cohort studied was limited to mild to moderate radiographic

© Journal of Spine Surgery. All rights reserved.

spinal stenosis. It is the authors experience that spinal
stenosis at L5-S1 where there is wider canal space does
not present with severe stenosis on MRI images typically
seen at higher levels such as L4-5 where you see classic
hypertrophic ligamentum flavum and facets. However, a
strength is that this is the first study to evaluate an IFD used
as a stand-alone treatment for interspinous or interlaminar
fixation at L5-S1 to treat L5-S1 degenerative spinal stenosis
and could be a pilot for a multicenter study to add more
patients to broaden the pool. The historically published
open laminectomy data was not divided into L4-5 and L5-
S1 groups for a more accurate comparison.

Comparison with similar research

ISP fixation for LSS has been shown to reduce the direct and
indirect costs associated with LSS compared with extended
periods of conservative treatment or laminectomies (19).
Previous studies have also concluded that ISP devices have
minimal operative risk of dura and nerve injuries, shortened
operative time, and decreased intraoperative blood loss
(20-22). Zhu et al. performed a systemic clinical and
biomedical review of interspinous fusion devices and found
that they can provide excellent biomechanical efficiency and
promising clinical success (23). Kim ez a/. compared clinical
outcome between the interspinous fusion devices and PS
fixation and found significant evidence of a higher incidence
of adjacent segmental degeneration (ASD) in the PS group
than the interspinous devices (24). Lee ez al. studied a group
of 26 patients (1:1 ratio of interspinous fusion devices and PS)
and demonstrated that interspinous fusion devices can be
used as an alternative to PS fixation (25). Concerns that
ISP might lead to kyphosis by spine surgeons have also
limited the adoption. A study by Schulte ez /. reviewed
postoperative radiographs and concluded that interspinous
distraction does not seem to be detrimental to sagittal
balance, and may improve it (26). This study evaluated
the X-Stop device (Medtronic) which is a nonfixation
ISP that acts as an extension block. These nonfixation
devices are prone to revisions approximating 19% in
two years in one study by Borg et a/. (27). In patients with
degenerative spondylolisthesis treated with X-Stop the
failure rate defined as reintervention for surgery was 54%
and so nonfixed ISP is not recommended for degenerative
spondylolisthesis (28). Bowers et a/. reported X-Stop
complication rate of 38% and 85% ultimate failure rate
requiring additional spinal surgery (29). In another study
of a nonfixed ISP, BacJac (Surgalign, Deerfield, IL, USA)
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interspinous device, the authors demonstrated favorable
early outcome measures however, long-term results
showed only 41% of patients with a satisfactory result (30).
Cumulative data have proven, nonfixed ISP devices have the
potential for early effectiveness in treating spinal stenosis but
long-term outcomes remain uncertain, primarily due to the
recurring symptoms observed by two years (31). The X-Stop
device was withdrawn from the market for Orthopedics and
Neurosurgeons by Medtronic, while Vertiflex failed to gain
traction among spine surgeons so targeted Interventional
Pain Management specialists eager to treat spinal stenosis
with a seemingly minimally invasive and low-risk device.

Explanations of findings

Interspinous fixation devices have been studied to show
advantages over transpedicular screw fixation such as reduced
postoperative back pain from less lateral muscle dissection,
short operative time, and reduced cephalad ASD (20). ISP
devices placed between the spinous process can increase
the central canal area up to 18%, the foraminal area by
25% and the foraminal width by 43% in cadaveric spine
studies (32). ISPs were approved for patient use for over a
century (32) and the evolution to new designs have resulted
in IFD devices that are contoured to be lamina and provide
extension block in addition to fixation of the spinous
processes and stabilization of the facets. These novel IFD
devices such as InSpan in this study are designed to provide
relief for patients suffering from LSS worse on extension
but also who have back pain from degenerative disc and
facets and who may have facet tropism due to difference in
angulation of the facets on either side (33). Nonfixed ISP
devices, when evaluated on routine biplanar radiographic
evaluation, have reported 1-5.8% fractures due to relative
structural weakness of the spinous process (5). Spinous
process fractures and erosions have been shown to occur
with dynamic fixation with X-Stop and interspinous fixation
with Aspen due to degenerative spondylolisthesis and with
weak evidence due to osteoporosis (34). In our study there
were no spinous process erosions or fractures. InSpan has
a unique design different from X-Stop and Aspen which
allows for deep positioning of the device between the
interlaminar space and has a relatively large footplate with
tall, staggered spikes or teeth that interdigitates to provide
strong fixation within the spinous processes to result in
excellent stability (Figure 1B). Nonfixed ISP devices such as
X-Stop and Vertiflex were designed with a central hub and
“wing” projections to limit lateral expulsion but were not

© Journal of Spine Surgery. All rights reserved.
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designed to prevent posterior expulsion. This design also
posed risks for spinous process erosions and fractures due
to their lack of fixation as they are 100% load bearing. In
contrast, IFD devices like InSpan were designed with spiked
or teethed plates for load sharing by dissipating the forces
through the teeth and plates rather than solely relying
on the central hub. The teethed plates are held securely
together by two top loading set screws that are embedded
in the plate and can tightened or loosened. When tightened
and locked, they create a strong fixation with the principle
that a greater force would be required to separate the plates.
This secure fixation aided in preventing expulsion in all six
planes of motion, spinous process erosions and fractures. To
revise InSpan, the two set screws are loosened to disengage
the teethed plates. The ZIP (Aurora Spine, Carlsbad, CA,
USA) and Minuteman (Spinal Simplicity, Overland Park,
KS, USA) are two IFD designs that lack top loading set
screws, making revision more difficult.

Implications and actions needed

According to a study conducted by Lurie ez a/. (35) in 2016,
lumbar stenosis affects more than 200,000 adults in the
USA alone, with this number rising each year (11). The
increasingly aging population in the USA has resulted in
a greater proportion of elderly patients, coinciding with a
rise in lumbar stenosis. The 2010 U.S. Census Bureau has
reported that the fastest growing age groups are 45 to 64
(31.5%) and 62 and older (21.1%) (36). As life expectancy
increases and the “baby boomer” generation reaches late
adulthood, associated comorbidities rise, as well. DDD in
the spine along with degeneration of other major joints
are the common offenders of chronic musculoskeletal
conditions (37). Increasingly, patients over 60 are
continuing to work, travel, and remain physically active,
but are often plagued by lower back pain and sciatica due
to degenerative spine diseases such as stenosis and disc and
facet degeneration. The high prevalence of LSS seen in this
age group results in massive numbers of patient visits to
healthcare facilities, as individuals seek available treatment
options for their pain—both surgical and nonsurgical (38).
Lumbar stenosis has been identified as the most common
reason for spinal surgery in patients over 65 (11).
Traditionally, once a patient has failed conservative
measures, they may consider a surgical approach. This
may be in the form of lumbar decompression alone or
in combination with instrumentation for spinal fusion
consisting of removal of the intervertebral disc, placement
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of interbody cages and posterior PS and rods. There are
known complications of these traditional lumbar surgeries
using PS and interbodies such as dural tears, spinal cord
injury depending on level, malposition, and pedicle fracture
(39,40). There is a growing movement towards less invasive
spinal surgeries that can be safely done in an outpatient
setting with greater efficiency, faster recovery, less blood loss,
less risk, and less cost. The IFD satisfies the above criteria
if performed in the appropriately selected patient. IFD is
used for less exposure spine surgery (LESS) resulting in less
exposure of the spine, less muscle dissection, less radiation,
less blood loss, less time, less complication, less radiation,
less postoperative recovery time and pain and thus less need
for hospitalization. Abbas ez 4/. published their study showing
that patients with facet tropism (L3 to S1) have approximately
a 2.9 times increased risk of developing LSS (41).
However, there is lack of evidence to show efficacy of
IFD at L5-S1 and there is doubt in its application due to
the unusual anatomy such as the immobile sacrum which
provides greater stresses on the L5-S1 disc and the usually
shorter S1 spinous process in some patients providing less
space to fix an IFD implant.

Decompressive hemilaminectomies or full laminectomies
can provide relief from opening of the neural canal both
the central canal and the foramen by removal of the
ligamentum flavum, obstructive facet osteophytes and
herniated discs. This approach is limited in only removing
static compression as many patients also have dynamic
compression in extension with radicular symptoms
described as a positive Kemp sign (42) mostly due to
foraminal stenosis. Full laminectomies risk hematoma
formation, dural tears and massive dural scaring leading
to symptomatic tethering of the dura and nerves.
Full laminectomies also lead to hypermobility of the
segment leading to facet and disc degeneration and risks
symptomatic post laminectomy kyphosis. Some previous
studies on the lasting effects of lumbar decompression
for patients that present with spinal stenosis demonstrate
deterioration of the neural space (21,22). This deterioration
leads to instability, which will often require a future surgical
procedure with instrumented fusion to provide stability. A
2016 study on laminectomy plus fusion versus laminectomy
alone for lumbar spondylolisthesis stated that within
4 years, approximately one-third of all patients in their
study that had undergone a laminectomy required
reoperation. The reoperation rate was 34% in the cohort of
patients who received laminectomy, and this was based on

clinical instability (43).

© Journal of Spine Surgery. All rights reserved.

Conclusions

Our study demonstrates long-term successful outcomes
of the InSpan IFD, used as a stand-alone treatment
for interspinous-interlaminar fixation, at L5-S1 for
symptomatic degenerative spinal stenosis similar to at
L4-5 and published data for open laminectomies. InSpan
demonstrated revision rates of 4.4% at L5-S1 and 1.8% at
L4-5 compared to nonfixed ISP devices, such as X-Stop,
which exhibited an 85% ultimate failure rate requiring
additional spinal surgery. There were no device-related
failures in our study, but two patients required revisions
at L5-S1 and one at L4-5 due to recurrent neurogenic
symptoms suggestive of inadequate decompression. To
reduce the risks of needing revision surgery, we recommend
adequate distraction decompression of the foramen with
a large enough sized IFD to show an opened foramen
greater than seen on preoperative lateral radiographs and
comparable to adjacent foramen sizes. All InSpan surgeries
at L4-5 and L5-S1 were completed in less than one hour.
There were no complications, spinous process fractures,
spinous process erosion, implant dislodgement or the need
for blood transfusions.
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