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Lumbar spinal stenosis is typically a degenerative condition that leads to compression of the spinal canal and lateral
recess, resulting in leg pain and walking disability. Surgical management is indicated after failure of non-surgical man-
agement or rapidly worsening neurological impairment. The traditional approach is a laminectomy with foraminotomy
and partial facetectomy but a newer minimally invasive option, unilateral laminectomy for bilateral decompression
(ULBD), seems to demonstrate the better postoperative outcomes due to its unilateral exposure. ULBD involves a mid-
line incision, opening the thoracolumbar fascia, retracting the paravertebral muscles unilaterally, then a hemilaminect-
omy, flavectomy, and decompression of the spinal canal with foraminotomy or partial facetectomy. The clinical
decision on which side to approach spinal stenosis with ULBD has not been discussed in the literature. We have come
up with an algorithm to decide which side to approach for ULBD based on position of spinous process and angulation,
side of maximal compression, and surgeon handedness.
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Introduction

Lumbar spinal stenosis (LSS) is typically caused by degen-
erative facet-joint arthrosis, ligamentum hypertrophy,

and broad-based disc bulging, leading to compression of the
spinal canal and lateral recess, resulting in walking disability
and leg pain. LSS is a progressive degenerative condition
most common in patients over the age of 60 years and can
significantly impact quality of life and daily activities, and
lead to progressive disability1,2. Patients may present with
neurogenic claudication, which can be exacerbated by stand-
ing and relieved by flexion at the waist, such as when in the
seated position. Patients may also experience tingling, numb-
ness, and weakness of the lower extremities3,4. Non-surgical
management is the first-line therapy for most patients with
LSS and may include physiotherapy, hydrotherapy, pain
medication, and epidural injections of corticosteroids or
anesthetics5–7. Surgery is indicated in the acute setting for
patients with rapidly progressive neurological impairment or
sphincteric dysfunction. Surgical decompression is also a via-
ble treatment option for patients with chronic disability who

fail to respond to conservative management. Surgical decom-
pression in the setting of failed conservative therapy has been
shown to have similar outcomes to patients who are treated
initially with surgical decompression8. LSS is a chronic con-
dition in which many patients fail to achieve relief of symp-
toms with non-surgical management. Ciol et al. found that
in a conservatively managed cohort only 15% experienced an
improvement in symptoms after 4 years, with 70% describ-
ing similar symptoms and 15% reporting worsened
symptoms2.

The traditional surgical approach to LSS generally
involves a laminectomy with foraminotomy and partial face-
tectomy (Fig. 1), which can be performed with lumbar fusion
in the case of spondylolisthesis9. Recent literature, however,
supports simple decompression alone, without instrumenta-
tion, in the setting of listhesis in selected patients10,11. Sur-
gery is more commonly elective, with the intention to
improve quality of life rather than to prevent neurological
impairment. There is limited high quality evidence for the
efficacy of surgical management of spinal stenosis, with most
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studies focusing on patient-centered outcomes, with a lack of
occupational outcomes, and few studies including follow-up
past 3 years12.

Unilateral laminectomy for bilateral decompression
(ULBD) is a recently developed minimally invasive surgical
technique for decompression of the spinal canal, which
only requires unilateral exposure, therefore minimizing iat-
rogenic injury to the paraspinal muscles. Broadly speaking,
ULBD requires a posterior midline incision followed by
opening of the thoracolumbar fascia and retraction of the
paravertebral muscles ipsilaterally (Figs 1–2). An appropri-
ate retractor of surgeon choice is inserted and a hemilami-
nectomy is performed to expose the ligamentum flavum.
This is followed by a flavectomy and decompression of the
spinal canal, which may involve foraminotomy and partial
facetectomy13.

Den Boogert et al. retrospectively compared postopera-
tive functional disability, pain, and patient satisfaction
among 175 patients with LSS who underwent either a ULBD
or a traditional laminectomy14. Patients in the ULBD group
reported better overall satisfaction with the procedure and a
reduction in visual analogue score (VAS) leg symptoms.
However, no difference in postoperative functional disability
was observed and the authors suggest that the differences in
leg symptoms and overall satisfaction may not be related to

surgical technique. Mobbs et al. conducted a similar study
comparing ULBD to open laminectomy for LSS15. They
looked at the same outcomes (the Oswestry disability index
[ODI] and the VAS leg and patient satisfaction), but the
study design was a prospective, randomized trial instead.
Mobbs et al. observed significant improvements in ODI and
VAS leg scores for both open and ULBD interventions.
Comparing open and ULBD, however, they found that
patients receiving ULBD experienced significantly higher
improvement in VAS leg scores. Patients who underwent
ULBD also experienced faster time to mobilization and were
more likely to not require opioids to control postoperative
pain. Morgalla et al. reported on 108 patients with LSS who
were managed surgically through a unilateral partial hemila-
minectomy, a hemilaminectomy, or a laminectomy
approach16. Patients who underwent unilateral partial hemi-
laminectomies demonstrated significantly improved out-
comes at 12 month follow-up; however, there were no
statistically significant differences in outcomes between the
techniques.

The clinical decision on which side to approach spinal
stenosis with ULBD has not been discussed in the literature.
We have devised a simple algorithm that provides a guide
for this decision, and discuss the decision-making surround-
ing how to approach a ULBD.

A B

C D

Fig. 1 Schematic options for lumbar spinal

stenosis. (A) Normal lumbar spinal canal. (B)

Central stenosis due to flavum and facet

hypertrophy and disc encroachment. (C)

“Standard” laminectomy with removal of

muscular attachments and midline structures.

(D) Unilateral laminectomy with preservation of

midline structures.
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Technique Note

Following appropriate patient workup, including a period
of conservative management, and exclusion of other

causes of claudication such as vascular arterial insufficiency,
the spinal surgeon should consider approach-related issues,
including efficiency of unilateral retractor angle and expo-
sure, and approach from the side that is most symptomatic.

Our algorithm for direction of approach and side of
retractor placement is as follows (Figs 3–6):

Position of Spinous Process and Angulation
If the spinous process is deviated to one direction, the
approach should be from the contralateral side to the devia-
tion to maximize the window of approach at the spinous

A B

Fig. 2 (A, B) Preoperative and postoperative

MRI scan. The red arrows demonstrate the

severity of the preoperative stenosis, and the

degree of postoperative decompression. The

surgery was performed from a right-sided

approach (grey arrow) based on surgeon

handedness and preference; the spinous

process was midline with symmetrical canal

and lateral recess compression.

A B

Fig. 3 Direction of approach. (A) The red arrow

demonstrates the most efficient approach

angle for decompression as the spinous

process deviates to the left side, (B) providing

a wide “window” for the surgeon to perform

the decompression.
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process/lamina junction, to provide the surgeon the maximal
anatomic window (Figs 3, 4C).

Side of Maximal Compression
If the spinous process is midline, the approach should be
from the side where the compression is maximal: for exam-
ple, if there is an additional facet joint cyst or disc bulge on a
particular side, then the unilateral retractor placement should
be on that side (Fig. 4D).

Symmetrical Stenosis and Midline Spinous Process
If there is symmetrical stenosis and a midline spinous process,
it is the surgeons’ choice based on handedness (Fig. 2). For
instance, the senior author prefers a right-sided approach as
the use of the right hand is more dexterous to decompress the
more technically demanding remaining spinous process.

Discussion

With an aging population, demand for surgical manage-
ment of degenerative conditions affecting mobility,

such as LSS, will significantly increase. This requires careful
evaluation of current best practice and new surgical techniques
in order to provide the best available care for these patients to
reduce pain and disability, and to improve mobility. Several
studies have shown good outcomes for a ULBD approach for
the management of LSS; however, it is not clear whether this
approach is superior, as high quality evidence is lacking in the
literature13–16. That said, these studies do provide evidence
suggesting that the ULBD may be associated with better out-
comes than with traditional laminectomy, and reduce hospital
stay and the overall cost of the intervention (REF).

The use of surgical decompression alone to treat lum-
bar spinal stenosis declined slightly in the United States

A B

C D

Fig. 4 Unilateral laminectomy for bilateral

decompression (ULBD) for lumbar canal

stenosis. (A) Central canal stenosis can be

managed by a unilateral approach with

undercutting of the spinous process to access

the contralateral lateral recess (dotted

arrows). (B) The use of a tubular or blade-

retractor system can be used for ULBD. (C)

Spinous process anatomy may assist the

surgeon with the most appropriate angle of

approach. (D) Canal stenosis due to unilateral

pathology, such as a facet cyst, can be

accessed through the ULBD approach.
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between 2002 and 2007, whereas the use of a combined pro-
cedure of decompression and fusion increased by a factor of
15 during this period. However, evidence showing a benefit
of adding fusion to decompression surgery is lacking17. In
addition, recent studies have provided further evidence that
decompression without instrumentation should be consid-
ered in the setting of spondylolisthesis, despite the findings
of the SPORT trial10,11. This adds weight to the concept that
minimizing approach-related trauma with a unilateral expo-
sure, and, therefore, reducing iatrogenic instability, is of
potential benefit, and that the unilateral approach for bilat-
eral decompression could be a primary tool in the spine sur-
geon’s armamentarium. The authors are confident that given

the evolution of surgical options and the management of LSS
based on recent data that the approach of ULBD will grow
in popularity. Hence, technical considerations should be
thought out and considered.

As our algorithm is based entirely on anatomical con-
siderations, careful evaluation of the preoperative MRI is
required for the algorithm’s implementation (Figs 2–3). Our
algorithm does not account for complicating anatomical fac-
tors such as scoliosis and spondylolisthesis, and the discre-
tion of the surgeon will be necessary for such cases.
Handedness of the surgeon plays an important role in decid-
ing which side to approach, as surgeon comfort and dexterity
is an important factor for efficient workflow during the

Approach from side contralateral 
to deviation.

Is the extent of stenosis 
symmetrical or asymmetrical?

Is the spinous process 
deviated or midline?

Deviated Midline

Asymmetrical

Symmetrical

Surgeon’s choice based 
on handedness.

Approach from side compression 
is maximal.

Fig. 5 Algorithm for direction of approach and side of retractor placement.

A B

C D

Fig. 6 Intraoperative pictures for unilateral

laminectomy for bilateral decompression

(ULBD). (A) Initial unilateral exposure for a

right-sided approach. (B) The inferior half of

the L4 lamina has been drilled and the base of

the spinous process to expose the

ligamentum flavum bilateral to the insertion

point deep to the L4 lamina. (C)

Decompression of the contralateral (left) side.

(D) Completion of case demonstrating bilateral

decompression from a unilateral (right)

approach.
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procedure. The authors prefer a right-sided approach when
there is equivalence of approach direction, because for a
right-handed surgeon, approaching from the right side will

make clearance of the contralateral recess and foramen easier
as the right hand will be in an ergonomically superior posi-
tion for approach angle to achieve the decompression.
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