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Abstract

Background: This is a study based on single-surgeon data on spinal stenosis surgery via microscopic approach. The aim is to
evaluate the effectiveness of the unilateral approach to bilateral decompression and the usage of Taylor retractors and brain spatula
in patients with spinal stenosis.

Methods: This is a retrospective study on bilateral decompression for lumbar spinal stenosis using a microscopic unilateral
approach by a single surgeon, between April 2015 and March 2018. In total, 50 patients were operated due to single level lumbar
spinal stenosis. All patients were evaluated by preoperative and postoperative plain radiographs and magnetic resonance (MR)
images. Walking distance (WD), visual analog scale (VAS) for pain and Odom'’s criteria were evaluated for follow-up.

Results: One level of the lumbar spine was surgically decompressed in all patients. The median age of patients was 64.6 (51—
82). Of the patients, 72% (36) were women, and 28% (14) were men. Most patients had refractory low back pain (96%) after
conservative treatment. The stenotic levels of the cases were as follows: L34, 23(46%); L4-5, 24(48%); and L5-S1, 3 (6%). VAS
scores decreased in all patients after surgery. According to Odom’s criteria, an excellent or good score was found in 43 patients
at the 12th follow-up examination. WDs increased up to 1000 meters for 41 patients.

Conclusion: The microscopic unilateral approach to bilateral decompression is an effective method for decompression in spinal

stenosis. Via this approach, surgical trauma is reduced and surgically induced instability is avoided as much as possible.
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Introduction

A complicated process that can involve degenerative
disc, arthropathy of facet joints, hypertrophy of flavum
ligament, spondylosis, and occasionally spondylolisthesis,
stenosis at the intervertebral junctions develops focally.
The main symptoms are low back pain, radiculopathy,
and numbness exacerbated by walking.! Surgical
decompression is reported to be an effective treatment,
even in the elderly. Protection of the stability of the spinal
zone is important for this operation.'

Wide laminectomy and undercutting of the partial or
complete facetectomy with foraminotomy are conventional
treatments of spinal stenosis. Less extensive resection is
recommended to maintain normal spinal anatomy.>*

Deformity or instability of lumbar spinal disorders used
to be treated via fusion operations. However, concerns
about the long-term effects of fusion on neighboring
segments resulted in the development of dynamic
stabilization.'*"

To lower the risk of postoperative spondylolisthesis,
limited resection can be performed. The primary
treatment for lumbar stenosis includes bilateral spinal
canal decompression with unilateral laminotomy.'*!¢

Many different techniques for decompression have been
described for spinal stenosis. Bilateral decompression

through a unilateral approach can be done effectively and
sufficiently. Surgery using a unilateral approach preserves
contralateral facet joints and nerve structures, thus
limiting postoperative instability.'”*®

The aim of the present study is to evaluate the
effectiveness of the unilateral approach to bilateral
decompression and the usage of Taylor retractors and
brain spatula in spinal stenosis.

Materials and Methods
A total of 50 patients with spinal stenosis were included in
this study; these patients underwent surgery at two centers
(Dokuz Eyliil University, Faculty of Medicine, Department
of Neurosurgery, Izmir, Turkey and Selcuk University,
Faculty of Medicine, Department of Neurosurgery, Konya,
Turkey) between April 2015 and March 2018. The approval
of the local institutional review board was received with
the number of 2017/319 from the ethics committee of our
institution. All the patients were operated on viabilateral
decompression using the microscopic unilateral approach.
This retrospective study was performed using data
derived from 50 selected patients with spinal stenosis
refractory to conservative treatment for at least six months
who underwent bilateral decompression: unilateral
laminectomy for bilateral decompression (ULBD) using
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an operating microscope. Assessments of the patients’
neurologic status were made by neurological examination
and pre- and postoperative radiological investigations.
Inclusion criteria for this study were (1) neurogenic
claudication and/or chronic nerve root compression
findings, (2) radiologically confirmed spinal stenosis,
(3) receiving a minimum of 3 months of conservative
treatment, and (4) single-level spinal stenosis. Patients
with lumbar disc herniation, previous spinal surgery,
spinal trauma, spinal infection, spinal tumor and
multilevel spinal stenosis or spondylolisthesis, vascular
claudication, and hip or knee osteoarthritis were excluded
from the study.

Spinal canal decompression with this technique can
be applied in selected cases. In other words, there is no
need to be a reference center for the application of this
technique.

A single surgeon using a microscopic approach in their
surgery performed the operation on a series of selected
patients with spinal stenosis. Patients were evaluated by
radiography and magnetic resonance imaging (MRI).

Preoperative  radiologic ~ examination  included
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roentgenogram, MRI, and computerized tomography
(CT)for surgical decisions for all patients (Figure 1). We
performed regular follow-up examinations atone, six,
and twelve months postoperatively. We checked operative
levels with CT scan for all on the first postoperative day
for decompression size (Figure 2). We also viewed the
stabilization with dynamic lumbar x-rays at the final
follow-up examinations. The visual analog pain scale
(VAS), the walking distance (WD) scale, and Odom’s
criteria (Table 1) were determined at the pretreatment,
the third-month postoperative, and the 12th-month
postoperative examinations.

Table 1. Rating Protocol of Odom’s Criteria

Rate Description Criteria

Completely relieved of symptoms, and daily lives

1 Excellent ) . .
and occupations not impaired.
Intermittent discomfort, but no interference in
2 Good . .
occupational activities.
3 Fair Subjective improvement, but physical activities still
significantly limited.
4 Poor No improvement, or symptoms have deteriorated.

Name:
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Figure 2. Postoperative Computerized Tomography Scans in Axial Section to Check Operative Levels.
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Statistical Analysis

Descriptive statistics (mean, median) and non-parametric
analyses were used for statistical analysis. Statistical
analyses were performed using SPSS 16 (IBM, USA).
McNemar’s test was used for the pre- and postoperative
comparison of categorical data, and the Wilcoxon test was
used for the pre- and postoperative comparison of the
quantitative data (VAS score, Odom’s criteria). Statistical
significance was set at P<0.05.

Surgical Procedure

Patients were set and positioned for a hemi partial-
laminectomy. The level of interest was localized with
a perioperative C-arm and the operating microscope
was placed to the surgical field. Surgery was directed
for nerve decompression and partial resection of the
facet for complete removal of the ligamentum flavum to
maintain a stable and balanced spine. Spinous processes,
the interspinous ligaments and the integrity of the
physiological muscular attachment of the opposite side
were preserved via microsurgical approach. The retraction
was made by Taylor retractors to reach the surgical site.
The spinal cord was protected with a brain spatula during
contralateral decompression (Figure 3).

Results

The median age of patients was 64.6 (51-82). Of the
patients, 72% (36) were women, and 28% (14) were men
(Table 2). The symptoms duration was 57 months, with a
mean of 25 months.

A single level of the lumbar was surgically decompressed
for stenosis. Discectomy was performed in 13 (26%)
patients with concomitant disc herniation. There were
no neurological injuries, dural tears, or bleeding. No
infections or other complications were reported in the
follow-up period. There was no stenosis at the operation
level after ULBD. No revision or secondary fusion was
required in the follow-up period for any of the patients.

Most patients had refractory low back pain (96%)
after conservative treatment. They also experienced
radiculopathy (84%), neurological claudication (90%),
motor abnormalities (36%), and sensorial abnormalities
(52%) at the same time. The stenotic levels of the cases
were as follows: L3-4, 23 (46%); L4-5, 24 (48%); and L5-
S1, 3 (6%) (Table 2). The mean operation time was 93.4
minutes.

Mean VAS scores were 8.61 pretreatment and 1.44 at
the last follow-up examinations (P<0.001) (Table 3).
Pretreatment WD was 0-100 meters in 39 patients and
post treatment WD was up to 1000 meters in 41 patients
(P<0.001). Odom’s criteria scores were poor in 42 patients
before surgery and excellent and good in 43 patients at the
last follow-up examinations (Table 3).

We evaluated instability with dynamic lumbar X-rays in
all patients at the final follow-up examinations. There was
no up-to grade 1 listhesis in any patients, but we found
a grade 1 (<10%) in two patients (4%). They did not

Table 2. Clinical and Demographic Data of Patients

Parameters n %
Total number of patients 50 100
Gender
Male 14 28
Female 36 72

Stenotic level of the lesion

L3-4 23 46
L4-5 24 48
L5-S1 3 6
Complaints
Radiculopathy 42 84
Low back pain 48 96
Neurologic claudication 45 90
Sensory abnormalities 26 52
Motor abnormalities 18 36
Age (y) 64.6 (51-82)

Table 3. Odom’s Criteria and VAS Scores Preoperative and at 12 Months
Postoperatively

Description Preoperative 12-month follow-up P value
VAS score 8.61+2.34 1.44+1.65 <0.001
Odom'’s criteria

Excellent 0 19 (38%) <0.001
Good 0 24 (48%) <0.001
Moderate 8 (16%) 7 (14%) >0.05
Poor 42 (84%) 0 <0.001

VAS, Visual Analog Scale for Pain.

Figure 3. Perioperative Image Demonstrating Exposure During the Surgical
Procedure. Showing contralateral decompression limits with dissector.

have radicular pain, neurological claudication, or motor
and sensory deficits. Odoms criteria scores were good or
excellent in 36 patients, but only poor or moderate in 9
patients with lumbar spinal stenosis (LSS).

Discussion
In recent years, minimally invasive procedures have
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been used more frequently in spinal surgeries. Before
this, total laminectomy was performed and the patients
benefited from it, but authors have varying results for the
use of laminectomy at the minimal invasive procedures.
As reported by Aryanpur and Ducker, complete
decompression may not be necessary for symptomatic
relief.? However, Thomas et al reported that the degree of
decompression after laminotomy or laminectomy did not
reflect statistically in clinical outcomes.”

Minimally invasive interventions instead of total
laminectomy have been widespread in the management
of spinal stenosis over time to prevent lumbar
instability.'*** Numerous surgical methods for lumbar
spine decompression have been described in recent years.
We used a unilateral access for bilateral decompression in
our cases, and VAS and Odom’s scores were found to be
statistically significant for ULBD.

In general, it has been shown that durotomy rates for
laminectomy vary between 5 and 15%. The rate of dural
tears was 2-9% in bilateral laminotomy and 3.5-12%. in
ULBD.>'*222* We did not encounter other complications
in our cases, especially dural tears.

A study by Turner et al showed that in 64% of patients
who underwent surgery for lumbar spinal stenosis, good
to excellent results were achieved.” Similarly, the clinical
case series by Aryanpur and Ducker. reported good
results in 90% (29 of 32 patients) with decompressive
laminotomies and foraminotomies at appropriate levels.?
Kaptan et al reported that short-term partial recovery was
observed in 62.5% of cases with total laminectomy.'

Recently, less invasive and more restricted interlaminar
decompression by  bilateral laminotomies and
foraminotomies have been applied because this surgical
approach preserves neural structures and the trauma
effect of the surgical approach is minimized. Another
advantage of this method is that, in the treatment of
multiple segmental stenosis, the deterioration of the
natural anatomy is prevented by preserving the spinous
processes. The loss of these ligaments poses a great risk for
spinal instability. In addition, the central line structures
(interspinous ligaments and dorsolumbar fascia), together
with the spinous process, are of great importance for the
natural anatomic structure.>**%

However, a comparison of laminotomy and laminectomy
indicated no differences between these twomethods.”*"?
This finding suggests that hemilaminectomy does not only
provide good surgical outcomes but also provides surgical
convenience and safety. *7?22%2%2° Yet, our own experience
led to different results. Our results with ULBD were better,
and Odom’s criteria scores were good and excellent in 43
patients (86%).

Becauseitisless invasive, ULBD for spinal stenosis yields
better results and does not disrupt the natural anatomy.
The main purpose of the surgery is to relieve the patient
with adequate decompression. In this way, instability is
prevented, and lumbar fusion surgery is not required.

Open decompression in lumbar spinal stenosis can yield
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good to excellent results in 60-65% of patients. However,
wide-scale deterioration of bone and muscle structures
can lead to instability of flexion. If there is a large dead
space, it is obvious that this will be the ideal environment
for colonization or scar formation. These complications
can lead to chronic pain and failed back surgery syndrome.
For this reason, and so as not to compromise nerve
decompression over time, there is a tendency toward
minimally invasive surgery.>®!730-32

ULBD was reported to be as effective as open
decompression in improving function (Oswestry
Disability Index score) according to a prospective
clinical study by Mobbs et al on 79 patients comparing
ULBD and a standard open laminectomy.” In addition,
shorter hospitalization time, shorter mobilization
time, and reduced postoperative use of opioids are
additional benefits of the ULBD procedure. ULBD is
reported to provide no instability effect and improved
postoperative patient comfort. Also, Ho et al evaluated
the biomechanical stability of porcine lumbar spines
using a standardized motion tracking system following
standard open laminectomy and unilateral as well as
bilateral laminectomy.** Instability was increased in the
open laminectomy group compared to the unilateral
and bilateral laminotomy groups. Theoretically, the
decompression of relieves the narrowing spinal canal
and neural canal extension and, thus, reduces the
symptoms.'®*** This is in parallel to our follow-up results.

Ozer et al reported loosening screws and breakage after
lumbar single-level dynamic stabilization in their study.”
They also remarked that revision surgery was undertaken
for all patients with screw loosening or breakage.

Posterior fusion with transpedicular screws carries
the risk of denervation of paraspinal muscles. Cha et al
noted denervated erector spinae muscles at 12 months
following pedicle screw fixation with fusion.* This is
closely related to postoperative long-term low back
pain and in stabilization. Problems found in another
study included nerve root or vascular injury due to
instrumentation-related complications.” In our series, the
ULBD technique seemed not to cause any complications.
Some studies report favorable outcomes with ULBD, but
there is still discussion about which technique is best for
decompression of the lumbar spinal stenosis. In parallel
with previous publications, we believe that minimally
invasive techniques will be more popular in the future.®*
Furthermore, we suggest that the use of Taylor retractors
and protection of spinal cord using brain spatula may
facilitate the procedure.

The main limitations of this study include lack of a
control group, its retrospective design, and data confined
to the experience of a single center. Moreover, our analysis
did not include perioperative and clinical data such as
duration of hospitalization, operative time, and blood
loss. Thus, interpretation of our results and extrapolation
to larger populations must be made cautiously.

To conclude, our study shows the feasibility of applying

Arch Iran Med, Volume 25, Issue 11, November 2022 745


https://www.ncbi.nlm.nih.gov/pubmed/?term=Turner JA%5BAuthor%5D&cauthor=true&cauthor_uid=1531550

the minimally invasive unilateral bilateral decompression
approach for single-level spinal stenosis in selected cases.
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