Curr Phys Med Rehabil Rep (2013) 1:169-173
DOI 10.1007/s40141-013-0018-x

HOT TOPIC

Surgical Versus Non-surgical Management of Lumbar Spinal

Stenosis

Paul E. Kaloostian - Ziya L. Gokaslan

Published online: 16 May 2013
© Springer Science+Business Media New York 2013

Abstract Lumbar spinal stenosis is a common degener-
ative disorder affecting the lumbar spine. It is most com-
monly associated with facet arthropathy and hypertrophied
ligamentum flavum, with a small subset due to large acute
disc herniations. Patients may present with a wide variety
of neurological signs and symptoms, ranging from
asymptomatic presentation to neurogenic claudication, and
in the most severe form, cauda equina syndrome. Methods
of diagnosis include careful history and physical exami-
nation, along with magnetic resonance imaging. Non-sur-
gical management includes physical therapy, pain
management, and epidural steroid injections. Surgical
treatment includes lumbar laminectomy with or without
fusion. A review of the causes and treatment options for
lumbar stenosis is described in this manuscript.
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Introduction

Lumbar spinal stenosis (LSS) is one of the most common
pathological conditions affecting the lumbar spine [1-3]. It
is most commonly seen in patients above the age of 60,
though this condition may affect patients at any age above
30. The incidence of LSS has been increasing over the past
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few decades, with an estimated 64 million people above the
age of 65 being diagnosed by the year 2025. Besides the
dramatic disability imposed upon patients, the economic
impact to the healthcare system worldwide is significant
and increasing [1-5].

Pathophysiology

LSS is classically defined as a narrowing of the central
vertebral canal adjacent to one or more lumbar vertebrae.
The most common causes of LSS include degenerative
disease of the spine and spondylosis. Other less common
causes of LSS include stenosis from tumor, hemorrhage,
large synovial cysts, and epidural lipomatosis [6-8].
Degenerative disease of the lumbar spine is a progressive
phenomenon that advances with increasing age; hence the
increased incidence in the elderly. The lumbar spine has a
significant responsibility of accepting the stress placed
upon it by the entire weight of the body. This immense load
sharing capacity upon the lumbar spine, and particularly
the lower lumbar spine, advances the degenerative process
at the level of the facet joints. Activities such as running
and jumping over long periods of time place added stress
upon the lumbar spine and accelerate the degenerative
process that occurs normally with advancing age [4, 9, 10].
Other iatrogenic causes such as traumatic injury to the
spine as well as smoking increase the degenerative capacity
of the spine.

Over time, with repeated stress upon the lumbar spine,
the facet joints and ligamentum flavum begin to change
morphology to adapt to the continued forces upon the
lumbar spine. The facet joints begin to hypertrophy bilat-
erally from continued motion at the joints. The ligamentum
flavum also hypertrophies within the spinal canal. Both of
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Fig. 1 Sagittal MRI lumbar spine in a 45-year-old male with
neurogenic claudication and severe low back pain demonstrating
severe lumbar spinal stenosis at every level due to facet arthropathy,
ligamentum hypertrophy, and degenerative disc disease. He required
a multilevel laminectomy with medial facetectomy and a posterolat-
eral fusion

these adaptations decrease the amount of space within the
confined spinal canal, bordered at all sides by bony struc-
tures, with the lamina posteriorly, pedicles laterally, and
vertebral body anteriorly. Similar to the Monro—Kellie
doctrine in cranial mass effect, there is a limited space
within the spinal canal, and any added mass within the
canal will cause a shift of its contents. This shift will reach
a point where additional mass effect will cause symptom-
atic compression of existing neural and vascular structures
within the canal, leading to neurological signs and symp-
toms. The degenerative hypertrophic changes within the
lumbar spinal canal from facet arthropathy and ligamentum
hypertrophy will reach a critical point where the existing
neural and vascular structures are compromised, leading to
a variety of symptoms (Fig. 1). It is typically at this point
that the patient will begin to seek medical attention [4-6, 9,
10].

Neurological Presentation

Neurological symptoms from Iumbar stenosis vary,
depending on the degree of spinal canal compromise. For
example, some patients with early mild lumbar stenosis
will be asymptomatic or present with only minimal back
pain. Others with slightly more advanced lumbar stenosis
may present with back pain and occasional radicular leg
pain [11-13, 14, 15]. Finally, those with very advanced
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lumbar stenosis will typically present with back pain and
neurogenic claudication. These patients will present with
an inability to walk long distances, typically 1-2 blocks,
due pain or discomfort in their legs. They will describe
their legs feeling very heavy, at which point they must sit
down for a certain period of time. After sitting down, the
spinal canal opens up sufficiently enough to allow the
compressed neural and vascular structures to recover.
The patient can then stand back up and ambulate for a few
more blocks until the symptoms arise again. Patients often
describe that while they are grocery shopping, they often
have the need to lean forward on the shopping cart, which
opens up the spinal canal and allows them to ambulate for
longer distances without their legs feeling heavy. Those
patients with the most advanced lumbar stenosis will
present with cauda equina syndrome, with the classic
findings of perineal or saddle anesthesia, bowel/bladder
incontinence, and/or lower extremity weakness. This syn-
drome is often due to a large disc herniation compressing
the cauda equina significantly and acutely. This is a neu-
rosurgical emergency and urgent surgical intervention
within 24 h after symptom onset is recommended to pre-
vent permanent neural injury [5—13, 14ee, 15].

Diagnostic Modalities

Diagnosis of lumbar stenosis is based upon a careful his-
tory, physical examination, and diagnostic imaging
modalities. Obtaining a careful history from the patient will
elucidate an inability to walk long distances without the
legs giving out on the patient. Also, the patient will often
describe that sitting down or leaning forward improves
their symptoms [12, 13, 14, 15-19]. Physical examination
is often quite normal, with intact motor and sensory
function, and symmetric reflexes. Bowel and bladder
function is typically intact. The only exception is severe
lumbar stenosis with cauda equina syndrome, where
patients present with acute onset of lower extremity
weakness, bowel and bladder dysfunction, and perineal
numbness [15-19]. The gold standard diagnostic modality
is magnetic resonance imaging (MRI) which demonstrates
spinal stenosis due to ligamentum hypertrophy and facet
arthropathy. Computerized tomography (CT) is helpful to
inspect bony osteophytes along the lumbar spinal canal
contributing to stenosis. Flexion—extension X-rays of the
lumbar spine are useful to identify any spondylolisthesis, or
abnormal excessive motion of the lumbar spine due to facet
pathology, which may increase lumbar stenosis upon
movement. X-rays may also detect scoliosis of the lumbar
spine, which can change surgical management. Electro-
myography and nerve conduction studies can detect
radiculopathy, and whether nerve injury is acute or chronic.
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Finally, it is important to rule out vascular claudication
from atherosclerotic vascular disease as it can mimic
symptomatic neurogenic claudication. Patients with vas-
cular claudication will have similar symptoms, but on
examination may have a reduced or absent pulse in the
affected lower extremity and skin stigmata showing
peripheral vascular disease, such as venous engorgement,
pitting edema, and very slow capillary refill. An arterial
and venous ultrasound and angiogram are recommended to
rule out vascular claudication [18-23].

Non-surgical Management

A variety of treatment options exist for LSS. Trials of
conservative management are typically recommended after
initial diagnosis with hopes of diminishing pain, increasing
lower extremity strength, and improving quality of life.
Physical therapy sessions are recommended initially to
increase range of motion and strength in lower extremities,
as well as to increase core muscle strength. Spinal orthotics
can provide symptomatic relief of neurogenic claudication
(especially in people with achondroplasia) by reducing
lumbar lordosis. This can increase the volume of the
lumbar spinal canal, thereby reducing symptoms of neu-
rovascular impingement [24].

Management of low back pain is typically with anti-
inflammatory medications as well as low dose opioid
therapy. Pain management specialists or physiatrists should
be consulted to aid in this process. Epidural steroid injec-
tions either translaminar or transforaminal should be
attempted as part of conservative management. The
mechanism of action is though to be related to the steroids
diminishing the inflammatory response in the epidural
space due to ligament and facet hypertrophy, and thus
increasing space within the spinal canal. However, patients
often require repeated injections due to the temporary
nature of steroids within the epidural space. Some patients
may not benefit at all from the injections, while others
benefit quite dramatically, with an increased length of
steroid pain relief and increased spacing of steroid injec-
tions [23, 25, 26]. Most physicians that perform the
injections will not perform more than 3—4 injections within
a year. While some studies have demonstrated benefit of
epidural steroid injections, other studies have shown con-
trary results. For example, some studies have shown that
long term epidural steroid injections within the lumbar
spine has increased complication rates for those who
undergo surgery thereafter. The authors describe a more
complicated lumbar decompression due to adhesions,
which may lead to cerebrospinal fluid leak as a complica-
tion. Also, the authors noted an increased operative time
and increased blood loss in the group treated with epidural

steroids. The reasons for this remain unclear. The authors
hypothesize that the epidural steroids cause increased
adhesions and scarring within the epidural space. Also,
they describe increased epidural lipomatosis as a compli-
cation of long-term steroid use. Finally, the role of steroids
as causing direct injury to neural structures remains a
possibility, though no study has proven this [27-32].

Surgical Management

If the patient fails the above conservative strategies, there
are a variety of surgical options available, most of which
have proven to be quite beneficial. The classic surgical
treatment, and one that has withstood the test of time, is
the typical lumbar decompression. This surgical modality
involves placing the patient in a prone position on gel
pads and with the use of a high-speed drill and Kerrison
rongeurs involves performing bilateral laminectomies with
medial facetectomies and foraminotomies. Removing only
the medial aspect of the large hypertrophied facets avoids
destabilizing the facet joints. Patients with symptoms from
epidural tumor, synovial cyst, lipomatosis, or hemorrhage
require additional steps of removing the offending
pathology. The number of levels operated on will depend
on what the MRI findings are in each particular patient.
Surgery has been shown to be beneficial if symptoms have
been going on after 3—6 months of conservative treatment
[33ee, 34e¢]. This may also be performed in a minimally
invasive fashion through a mini-open incision. Drawbacks
of the minimally invasive approach involve inadequate
decompression and risk of cerebrospinal fluid leak with
difficulty closing the dural tear intra-operatively. Benefits
of the minimally invasive approach include shorter hos-
pital stay, decreased pain post-operatively, and smaller
incision size [35]. If the patient has a severe degree of
mechanical back pain worsened with flexion and exten-
sion, with flexion—extension X-rays demonstrating
spondylolisthesis greater than 3 mm, then lumbar
decompression is augmented with spinal instrumentation
and posterolateral fusion. The instrumentation procedure
involves pedicle screw insertion at the appropriate levels
based on MRI and CT findings, as well as posterolateral
fusion and arthrodesis at the facet joints with autograft
and allograft material. During the decompression, the
neural foramina are opened up with Kerrison rongeurs to
remove excess bony or ligament compression. Large disc
herniations anteriorly compressing the thecal sac and
contributing to lumbar stenosis can be removed by
opening up the disc space and pulling out disc fragments.
Anterior fusion may also be performed by placing inter-
body devices into the disc space to allow for circumfer-
ential fusion in addition to the posterior instrumentation.
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Patients with scoliosis add another degree of difficulty to
surgical treatment. Surgical treatment will depend on
patient symptoms and degree of scoliosis. Often times,
focal lumbar decompression without scoliosis treatment
will be sufficient, particularly for the elderly patient
population.

Newer Surgical Management Strategies

Other more recent methods of surgical treatment for
patients with lumbar stenosis include the X-Stop implants,
Superion Interspinous Spacer, and PDS Percudyn System
implants [36—41]. These devices have proven useful for
patients who are at high risk for surgery, such as the elderly
population, as the operative time is significantly shorter
with less blood loss. X Stop implants and Superion Inter-
spinous Spacers are a novel method of increasing the
interlaminar distance by implanting a device between the
spinous processes. This will allow for an increase in the
spinal canal diameter and improve symptoms of neuro-
genic claudication. While some studies have demonstrated
benefit of this implant, other studies have found no
improvement with the use of the X Stop device. The PDS
Percudyn System is a newer, minimally invasive approach
that involves bilateral transpedicular facet augmentation
with dynamic stabilization devices aimed at preserving
motion at the joints while increasing spinal canal diameter.
These are posterior stabilizing implants that do not involve
fusion, with the benefit of absorbing and modifying the
load transfer through anatomical structures. This will avoid
complications associated with fusion, such as decreased
bone mineral density, pseudoarthrosis, and other stress-
shielding effects.

Surgical Complications

Surgical treatments are not without a risk of complications.
For example, standard lumbar decompression may cause
cerebrospinal fluid leak that may require re-operation if the
dural tear is not sewn appropriately. Also, there is a risk of
neural injury to the nerve roots from decompression
causing post-operative radiculopathy with weakness or
numbness. Patients may develop wound infections and can
have significant intra-operative blood loss from epidural
venous bleeding requiring transfusion with all of the
potential transfusion-associated complications. Finally,
patients who undergo standard decompression may be left
with spinal instability due to pre-existing spondylolisthesis
or iatrogenic removal of too much of the facet joint and
pars interarticularis intra-operatively, requiring a second
surgery for instrumentation and fusion [14ee, 15-19].
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Conclusion

In summary, LSS is a common degenerative disorder
affecting the lumbar spine. A combination of facet
arthropathy and ligamentum flavum hypertrophy most
commonly contribute to this condition. Patients may
present asymptomatically, with neurogenic claudication, or
cauda equina syndrome. Non surgical and surgical treat-
ments vary, each with pros and cons. Newer novel methods
of surgical intervention are promising for long term and
less risky treatment of patients with LSS.
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