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Background: Lumbar spinal stenosis is treated with decompression directly such as laminectomies and
indirectly with an interspinous device through distraction and extension block. Interspinous devices (IPD)
have also been used as an adjunct to spinal fusion. However, the design for IPD to treat spinal stenosis does
not fixate the spine while the design for spinal fusion is designed to fixate the spine. There is a paucity of data
on a single device that has been used for both fusion and stenosis. Authors aim to demonstrate the long-term
outcomes of interspinous fixation at L4—5 for degenerative spinal stenosis.

Methods: We evaluated patients with spinal stenosis and degenerative disc disease who were treated
with open decompression and distraction of the spinous processes at L4—L5 using an interspinous device.
All patients complained of lower back pain and neurogenic claudication. This is a retrospective review of
prospectively collected data (level 3) under an IRB approved study cohort. The charts of patient undergoing
lumbar decompression with Interspinous Distraction, Fixation using InSpan device INSPAN LLC) in an
outpatient setting were reviewed with over a 5-year follow-up period.

Results: 122 surgical cases of lumbar decompression with interspinous fixation, spanning between the
timeframe of September 2011 to October 2016. A total of 56 patients had instrumentation at L4—L5. Total
female population was 46%. The median age of the patients included in the population was 50.9+10.7 years
with a median BMI of 24.8+11.4 kg/m’. Two-year VAS and ODI showed significant improvement from
8.1x1.2 to 1.5+1.1 and 42.9£14.3 to 14.8+5.1. All surgeries were completed in less than one hour. There was
a total of 1 revision case with removal of INSPAN and open hemilaminectomy decompression.
Conclusions: Long term results demonstrated improved outcomes in patients who underwent
Interspinous distraction decompression in an ambulatory surgery center using the INSPAN IPD at L4-L5
for Degenerative Spinal Stenosis. There was one revision converted to hemilaminectomy. There were no

complications or blood transfusions.
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Introduction

Lumbar spine stenosis is a highly prevalent condition that
often results from degenerative disc disease, degenerative
spondylolisthesis, arthritis, and facet arthrosis which are
major contributory pathologies for lower back pain (1).
In patients greater than 60 years of age, lumbar stenosis
can lead to impaired ambulation with increased morbidity
secondary to lower back pain and lower extremity
neuropathy (2).

Interspinous process device (IPD) could improve the
central canal area in up to 18% in cadaveric spine studies (3).
IPDs were approved for patient use at the beginning of
the century (3) and introduced as a less invasive surgical
alternative. Several complications associated with the use
of interspinous spacers have included device dislocation or
malposition, spinous process fractures, infection, hematoma,
erosion of the spinous process, and neurological sequelae
(4,5). Revision, reoperation rates for IPD range from 4.6%
to as high as 85% in studies (5,6). There is a paucity of
data on a single device that has been used for both fusions
and stenosis. Authors aim to demonstrate the long-term
outcomes of interspinous fixation at L4-5 for degenerative
spinal stenosis using the InSpan device. We present the
study in accordance with the STROBE reporting checklist
(available at http://dx.doi.org/10.21037/jss-20-547).

Methods

The database of a single spine surgeon was retrospectively
reviewed over the last 5 years. IRB approval was granted
WIRB 20181251 for this study and informed consent
was obtained. The charts of 122 patient undergoing
Interspinous Distraction, Fixation and Fusion using
InSpan (InSpan LLC) in the outpatient setting were
reviewed. The mechanism of action of the InSpan device
(Figure I) is interlaminar, interspinous decompression, this
device has no FDA recalls reported. Features of this device
include a rigid interlocking hub, low profile shape which
conforms to anatomy, staggered spike to prevent fracture
and optimize fixation. Patients were only considered for
surgery after they failed conservative management for
at least three months. Indications for surgery included
spinal stenosis, degenerative disc disease (Figure 2).
Exclusion criteria for this study included acute severe
trauma, fractures, malignancy, infection, unstable chronic
medical illnesses, prior lumbar fusions and a BMI >42 (7).
All patients were assessed preoperatively and narcotics
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were discontinued (8). Patients with chronic but stable
medical conditions, including hypertension, diabetes
mellitus, asthma, hypercholesterolemia, and heart disease
were medically cleared by their family practitioner and/or
cardiologist where applicable.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by institutional/regional/national ethics/
committee/ethics board (No. WIRB 20181251), and
because of the retrospective nature of the research, the
requirement for informed consent was waived.

Summary of operative technique

Steps in the Less Exposure Surgery (LES) Interspinous
Fixation included preparation, positioning, incision,
fascial opening, dissection, retractors, bone identification,
deperiostization, decompression, microdiscectomy, and
closure.

The patient was brought to the operating room and
placed in the prone position on the Wilson frame. All
bony prominences were well padded. After all appropriate
anesthesia monitors were attached, the patient underwent
general endotracheal anesthesia and the lumbar spine was
prepped and draped in a standard sterile surgical fashion
and the preoperative surgical site was marked was visible
ink in the operative field. The Wilson frame was elevated
to open the spinous processes of the affected level.

Step 1: Access/Exposure

Using standard surgical landmarks, the pedicles were
identified and the position was confirmed using a 22G
needle (9) and AP and lateral intraoperative fluoroscopy.
An approximately 1.0-inch midline incision was made at
the target level over the spinous process for single level
decompression. Dissection using electrocautery on the left
side of the spinous process was performed, allowing a cuff of
tissue for anatomic closure. The rectus spinal muscles were
elevated laterally and dissected in the subperiosteal and
avascular plane of the lamina of the superior and inferior
vertebral levels on the left.

Step 2: Decompression

The left superior vertebrae inferior facets and lamina were
identified, and a #15 blade was used to make an incision to
the lateral aspect of the ligamentum flavum. A curette was
used to take down ligamentum flavum off the underside of
the superior vertebrae lamina and the posterior side of the
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inferior vertebrae lamina. The curette was used to separate
the ligamentum flavum from the facet capsule. Kerrison
Ronguers were used to perform a left hemilaminotomy,
foraminotomy, and partial facetectomy until the surgeon
was satisfied that the lateral recess was adequately
decompressed. Hemostasis was achieved

Step 3: Discectomy

Careful retraction of the nerve root was performed medially
using a nerve root retractor with the ligamentum flap
completed to show the affected disc. A microdiscectomy
was performed to remove the soft, loose and unhealthy disc
using multiple pituitaries. The disc space was irrigated to

Figure 1 Photograph of InSpan device: rigid interlocking hub,
staggered spike, low profile.
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remove any remaining free disc fragments.

Step 4: Repeated on the right for bilateral

Steps 1-3 were repeated on the right if the procedure
was for bilateral decompression with or without
microdiscectomy. If the procedure was only unilateral, then
just the affected side was treated.

Step 5:

To unload the facets, distraction across the affected level
performed and measuring performed for an appropriate size
interspinous fixation device. The appropriately sized InSpan
device (InSpan Inc, Malden, MA, USA) was then placed at
L4-5disc space (Figure 3). To ensure stability the device is
locked with set screws once squeezed together.

Step 6: Closure

Hemostasis was achieved using bone wax and surgi-flo to
control bleeding. The wounds were then irrigated copiously.
Final fluoroscopy was taken AP and lateral fluoroscopic
views to confirm position. A #1 Vicryl figure-of-eight was
then placed to re-approximate the muscle and fascia. A 2-0
Vicryl was placed in the subcutaneous tissue and then a 3-0
monocryl was placed in the skin. A dry sterile dressing was
applied.

Figure 2 Preoperative MRI scan of patient with lower back pain, neurogenic claudication. (A) Sagittal view showing degenerative disc; (B)

axial view showing foraminal, lateral recess stenosis, facet tropism.
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Discharge and follow-up

Patients were discharged using the standard outpatient
protocol of completing surgery after being deemed
oriented and neurologically intact by the anesthesiologist
and operating surgeon (10-13). Outpatient postoperative
instructions were discussed with patients and caregivers
with written copies provided (7,10-13).

Statistical analysis

Values are expressed as counts or means + standard error
as appropriate. Intergroup comparisons were made using
a t-test. Data were analyzed using the SPSS statistical
software version 22 (IBM Corp., New York, USA). Tests
were considered significant if P<0.05.
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Results

122 surgical cases of lumbar decompression with
interspinous fixation, spanning between the timeframe of
September 2011 to October 2016. A total of 56 patients
had instrumentation at L4-L5. Total female population
was 46%. The median age of the patients included in the
population was 50.9+10.7 years with a median BMI of
24.8+11.4 kg/m’.

Mean VAS back scores decreased from 8.1+1.2 to
1.5£1.1 at two years follow-up, P=0.001. Preoperative ODI
scores improved from 42.9£14.3 to 14.8 5.1 at two-year
follow-up, P=0.001. The mean EBL and surgeon time was
40+15 mL and 45+15 minutes, respectively. Figure 4 shows
postoperative X-ray with adequate intralaminar distraction.

Over the 5-year period, there was a total of 1 revision
case with removal of InSpan and open hemilaminectomy
decompression. We had no spinal fractures, implant failures,
implant dislocation or deaths over the five-year period

Discussion

The interest in MIS continues to increase for patients,
surgeons and commercial industries alike. MIS provides
surgeons with the ability to intervene in the patient’s disease
process and provide adequate symptomatic relief with
shorter recovery times.

In a systematic review study by Zhu ez al. (14) 26 papers
were reviewed, with eight more eligible articles found by

Figure 4 Postoperative X-rays. (A) AP X-ray showing InSpan device at L4—5 interspinous space; (B) lateral X-ray showing InSpan device no

evidence of dislocation.
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means of reviewing the references of those studies. There
were 13 kinds of interspinous fixation devices available in
such clinical or biomechanical research. Clinical evidence
revealed improvement in ODI scores up to 92.5% (15) in
one study and fusion ranging from 93.4% to 100% (16-19).
One study noted spinous fractures in 33.3% (20).

Our study was a single center, single surgeon five-
year follow-up of a large cohort receiving interspinous
fixation after lumbar decompression. Patients demonstrated
improved outcomes with a single revision. The authors
of this study recognize that there were several limitations
to the study design. Foremost, the results included in
this analysis are comprised of the experiences of a single
surgeon. It would be ideal to evaluate outcomes from several
different operators with varying degrees of experience using
this technique. Further evidence is required to determine
the efficacy of the surgical technique in patients who have
a higher BMI. Future studies should take such limitations
into consideration when studying lumbar decompression
and interspinous fixation and consider incorporating other
objective measurements to determine the overall efficacy of
LES such as cost per case and days to return to work.

Conclusions

This study demonstrates long term results with improved
outcomes in patients who underwent interspinous
distraction decompression in the outpatient setting using the
INSPAN IPD at L4-L5 for Degenerative Spinal Stenosis.
There was one revision converted to hemilaminectomy.
There were no complications, blood transfusions or implant
failures.
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