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CLINICAL PRACTICE

Lumbar Spinal Stenosis

Jeffrey N. Katz, M.D., M.Sc., and Mitchel B. Harris, M.D.

This Journal feature begins with a case vignette highlighting a common clinical problem.
Evidence supporting various strategies is then presented, followed by a review of formal guidelines,
when they exist. The article ends with the authors’ clinical recommendations.

A 72-year-old woman with hypertension presents with a 4-month history of lower
back discomfort that radiates to both buttocks and lateral thighs. Previously, she had
walked 2 miles (3.2 km) a day; now she has difficulty walking 2 blocks and standing
up for more than 15 minutes at a time. Her physical examination is notable only for a
slightly stooped posture and a reduction of vibratory sensibility in both great toes.
How should she be evaluated and treated?

THE CLINICAL PROBLEM

The clinical syndrome of neurogenic claudication due to lumbar spinal stenosis is
a frequent source of pain in the lower back and extremities, impaired walking, and
other forms of disability in the elderly. Although the incidence and prevalence of
symptomatic lumbar spinal stenosis have not been established, this condition is the
most frequent indication for spinal surgery in patients older than 65 years of age.*

The radiographic and anatomical finding of lumbar spinal stenosis is character-
ized by narrowing of the spinal canal. Narrowing may occur in the central spinal
canal, in the area under the facet joints (subarticular stenosis), or more laterally,
in the neural foramina (Fig. 1). Compression of nerve roots causes symptomatic
lumbar spinal stenosis, which can be categorized into several distinct entities de-
fined by the underlying reasons for the spinal nerve-root compression. One com-
monly used classification system is shown in Table 1, with minor modification.?

Congenital stenosis is characterized by a narrow canal resulting from congeni-
tally short pedicles. Patients with this condition tend to become symptomatic in
the third, fourth, or fifth decade of life, when mild degenerative changes that
would otherwise be tolerated result in narrowing sufficient to cause symptoms.

Acquired degenerative stenosis is the most frequently observed type of spinal
stenosis. It arises in conjunction with age-associated degeneration of the lumbar
disks and facet joints. The degenerative process leads to a loss of disk height with
associated bulging of the disk and infolding of the ligamentum flavum. Facet osteo-
arthritis and hypertrophy (from the increased stresses associated with disk degener-
ation) often lead to osteophyte formation and thickening of the joint capsule (Fig. 1).
With advanced osteoarthritis of the facet joints, cysts originating from these joints
can protrude into the spinal canal, further compromising the space available for the
neural elements.

Stenosis may also arise in the setting of degenerative spondylolisthesis or spon-
dylolisthesis arising from a prior spondylolysis (disruption in pars interarticularis).
In such cases, back pain typically predominates, with neurogenic claudication as a
secondary symptom. Stenosis can also occur at the level adjacent to a prior spinal
fusion. Other recognized causes of spinal stenosis include an excess of corticoste-
roids, either endogenous (e.g., Cushing’s syndrome) or iatrogenic, as well as Paget’s
disease, acromegaly, and several other conditions (Table 1).
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Figure 1. Pathoanatomical Features of Degenerative Lumbar Spinal Stenosis.

The axial view in the upper left shows a cross-section of a normal lower lumbar spine. The axial view in the lower
left shows a cross-section of the lumbar spine with features that are consistent with lumbar spinal stenosis, in-

cluding bulging of the intervertebral disk, thickening of the ligamentum flavum, and hypertrophy of the facet joints.
The sagittal view on the right shows loss of disk height, disk protrusion, and facet-joint osteoarthritis, all leading to

foraminal stenosis.

The mechanism whereby compression of spi-
nal nerve roots results in the typical symptoms
and signs of spinal stenosis has not been fully
elucidated. Evidence suggests that in the presence
of stenosis and nerve-root compression, lumbar
extension reduces the cross-sectional area of the
central canal as well as the neural foramina,
exerting further pressure on the venules sur-
rounding the nerve roots. This process, in turn,
leads to engorgement and ischemic nerve impair-
ment.31° This ischemic mechanism may account

for the typical reversibility of symptoms when
patients flex their spines forward.

STRATEGIES AND EVIDENCE

DIAGNOSIS
History

The most common symptom associated with lum-
bar spinal stenosis is neurogenic claudication —
discomfort that radiates beyond the spinal area
into the buttocks and frequently into the thigh
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Table 1. Categories of Lumbar Spinal Stenosis.*

Category

Congenital stenosis (developmental)

Idiopathic

Achondroplastic
Acquired stenosis

Degenerative

Central canal
Peripheral canal, lateral recesses

Spondylolisthesis
Combinations of congenital and degenerative stenosis
latrogenic

Postlaminectomy

Postfusion

Spondylolitic

Post-traumatic
Miscellaneous

Corticosteroid excess (Cushing’s syndrome or
exogenous source)

Paget’s disease, acromegaly

Comments

Congenitally shortened pedicles; typical age at symptom
onset, 20s—40s

Frequently seen in achondroplastic dwarves

Disk degeneration, facet osteoarthritis, ligamentum flavum
hypertrophy; typical age at symptom onset, 60s—90s

Sciatica-like presentation in patients with lateral recess
stenosis

Back pain may predominate

Stenosis typically at adjacent level but may recur at operated
level

Typical age of symptom onset, teens—20s, associated with
spondylolisthesis

Goal of management is to treat underlying condition

* The classification is adapted from Arnoldi et al.

and lower leg; it is exacerbated by lumbar exten-
sion and improves with lumbar flexion. In a study
of 93 adults with back pain, the finding of pain
radiating into the buttocks or more distally had a
sensitivity of 88% for the diagnosis of lumbar spi-
nal stenosis but a specificity of only 34%.1* Pa-
tients with symptomatic stenosis are generally
comfortable when sitting and have worsening
pain with prolonged walking. In the same study,
a history of back pain while the patient was stand-
ing but no pain at all when the patient was sitting
had a specificity for lumbar spinal stenosis of 93%
and a sensitivity of 46%.1*

Physical Examination

The Romberg maneuver, in which the patient,
with eyes closed, stands and is observed for im-
balance, may reveal a wide-based gait and un-
steadiness. These findings reflect involvement of
proprioceptive fibers in the posterior columns. In
the previously mentioned study, the finding of a

wide-based gait among patients with back pain
had a specificity exceeding 90% for lumbar spinal
stenosis.’* Active lumbar extension may provoke
discomfort that is relieved with flexion. A sensory
or motor deficit occurs in about half of patients
with symptomatic lumbar stenosis; the specificity
of this finding is about 80%. The deficit may oc-
cur bilaterally and in a polyradicular pattern.*
Motor findings are typically mild, and function-
ally limiting weakness is uncommon.

Differential Diagnosis

Some simple maneuvers during physical exami-
nation and elements of the history can often dis-
tinguish symptomatic spinal stenosis from other
conditions that may cause similar symptoms, such
as hip osteoarthritis, trochanteric bursitis, periph-
eral neuropathy, and vascular claudication. Hip
osteoarthritis is associated with pain — typically
in the groin — provoked by internal rotation of
the hip. Trochanteric bursitis is associated with
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tenderness over the greater trochanter. Vascular
claudication is not influenced by lumbar extension
or flexion or by standing but is exacerbated by
walking, especially uphill.

The process of distinguishing these conditions
may be complicated by their frequent coexistence;
osteoarthritis and peripheral vascular disease,
like spinal stenosis, are prevalent in the elderly,
and trochanteric bursitis is observed frequently in
patients with symptomatic lumbar spinal steno-
sis. Selective injection of the trochanteric bursa or
the hip joint with an anesthetic and corticosteroid
may be useful in determining the degree to which
each condition may be contributing to pain and
disability.

Imaging
In many patients, the history and physical exami-
nation provide sufficient evidence to make a pre-
sumptive diagnosis of symptomatic lumbar spinal
stenosis. Although plain radiographs can be use-
ful, they are not routinely needed. The radiograph
may show spondylolisthesis, a common predis-
posing lesion. It provides an estimate of the extent
of disk-space narrowing, end-plate sclerosis, and
facetjoint hypertrophy. The neural foramina may
reveal osteophytes, suggesting foraminal stenosis.
Either magnetic resonance imaging (MRI) or
computed tomography (CT) may confirm the
presence of spinal stenosis, since both can detect
the cardinal features of stenosis — reductions in
the cross-sectional area of the central canal and
neural foramina due to a combination of disk
protrusion, redundancy and hypertrophy of the
ligamentum flavum, and hypertrophy of facet
joints, with accompanying osteophytes. The pres-
ence of facet cysts (synovial outpouchings) may
further compromise the space available for the
dura and neural elements. Bony findings such as
facet arthropathy can be seen more clearly on CT
scans, whereas soft-tissue lesions involving liga-
ments and disks are more detectable on MRI
scans. Imaging studies are especially useful in
determining whether surgery or epidural cortico-
steroid injections are therapeutic options and in
guiding the implementation of these procedures.
Whereas the sensitivities of CT and MRI for
lumbar spinal stenosis exceed 70%,1>3 it is im-
portant to recognize that more than 20% of per-
sons older than 60 years of age who have no
symptoms or functional limitations may have
findings of spinal stenosis on imaging studies.

Thus, the specificity of these tests is difficult to
estimate.*»*> The quality of the studies evaluat-
ing the use of imaging and other diagnostic tests
for spinal stenosis is relatively poor, so the results
should be viewed cautiously.!?

A lumbar myelogram may be obtained before
CT scanning to improve visualization of both the
bony detail and the nerve-root compression. Be-
cause myelography is invasive and requires intra-
thecal contrast material, MRI is generally pre-
ferred. CT myelography continues to have a role
in diagnosis for patients who are not candidates
for MRI (e.g., because of claustrophobia or me-
tallic implants) and in rare, specific clinical situ-
ations.

Other Testing

Electromyography is not routinely warranted. It
may occasionally be useful in patients who also
have diabetes or in those with other types of neu-
ropathy. Its usefulness is limited by the fact that
spinal stenosis and peripheral neuropathy may co-
exist. In such cases, electromyography will not
help determine which process is responsible for
symptoms.

TREATMENT
An understanding of the natural history of lumbar
spinal stenosis is critical to treatment decisions.
The majority of symptomatic patients whose care
is managed nonoperatively report no substantial
change over the course of 1 year.’*1# Since it is
unlikely that symptoms will worsen or that neuro-
logic function will deteriorate rapidly, prophylac-
tic treatment is not warranted. However, dramatic
spontaneous improvement is also uncommon,
making watchful waiting an unsatisfactory strat-
egy for patients with intolerable symptoms.

Nonoperative Management

There have been no high-quality trials of most
nonoperative approaches to the management of
spinal stenosis.*® Consequently, nonoperative treat-
ment is typically guided by clinical judgment, ob-
servational literature, and analogy to other spinal
conditions.

Clinical experience indicates that exercises
performed during lumbar flexion, such as bicy-
cling, are typically better tolerated than walking.
Exercises that strengthen the abdominal muscu-
lature may help patients avoid excessive lumbar
extension. Although there are no trial data to
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guide decisions about the use of lumbar corsets
in patients with symptomatic spinal stenosis,
corsets may help patients maintain a posture of
slight lumbar flexion and are worth trying. To
avoid atrophy of paraspinal muscles, the corset
should be worn only for a limited number of
hours per day.

The pain of lumbar stenosis is typically man-
aged with acetaminophen and, if this fails, non-
steroidal antiinflammatory drugs (NSAIDs). If
pain is not responsive to NSAIDs, or if they can-
not be tolerated, mild narcotic analgesics can be
used. None of these agents has been tested in
randomized, controlled trials designed specifi-
cally to assess their use in patients with symp-
tomatic spinal stenosis.

Lumbar epidural corticosteroid injections are
offered on the assumption that symptoms may
result from inflammation at the interface be-
tween the nerve root and the compressing tis-
sues. Data on the efficacy of epidural injections
are sparse and mixed.2°?* In small, randomized
trials comparing the effectiveness of epidural
corticosteroid injections with that of local anes-
thetic injections in relieving lumbar radicular
pain (in cohorts that included patients with spi-
nal stenosis)?® or improving walking ability (spe-
cifically among patients with scoliotic spinal
stenosis),?® the corticosteroid injections did not
result in significant improvement. Limited obser-
vational data have suggested that epidural injec-
tions may relieve leg pain for weeks to months
but do not influence functional status or the need
for surgery at 1 year.2* The use of epidural injec-
tions in older patients is increasing rapidly, despite
the lack of consistent evidence of efficacy.2+2

Operative Management

Patients with symptoms arising from spinal ste-
nosis that persist despite conservative therapy
should be given the opportunity to consider surgi-
cal management. The principal goal of surgery is
to decompress the central spinal canal and the
neural foramina, eliminating pressure on the spi-
nal nerve roots. The traditional approach is a lam-
inectomy and partial facetectomy.

There is controversy over whether the decom-
pression should be supplemented by a lumbar
arthrodesis (fusion procedure). Observational data
suggest that the combination of decompression
and fusion is more effective than decompression
alone for relieving pain and increasing functional

status in patients with stenosis accompanied by
spondylolisthesis?® but not in patients without as-
sociated spondylolisthesis.?” It is uncertain wheth-
er instrumentation (i.e., use of pedicle screws
and plates or metal cages to help fuse adjacent
vertebrae) or biologic agents (e.g., bone morpho-
genetic protein) should be used to enhance os-
seous fusion.?® Although the use of either in-
strumentation or biologic agents increases the
likelihood of successful fusion, it is not known
whether technical success in achieving osseous
fusion is associated with improved clinical out-
comes. Fusion procedures, especially those involv-
ing instrumentation, are associated with increas-
es in cost and complications.??

Two randomized trials have compared the ef-
ficacy of decompressive laminectomy with that of
nonoperative therapy in patients with lumbar
spinal stenosis. In one trial, involving 94 patients,
those assigned to surgery had significantly great-
er improvement, both statistically and clinically,
in leg and back pain at 1 year than those in the
nonoperative group. These differences narrowed
at 2 years, although the patients who had surgery
continued to report less pain and better function-
al status than those who had nonoperative treat-
ment.3° Elsewhere in this issue of the Journal,
Weinstein et al. report the results of another ran-
domized trial comparing surgery with nonoper-
ative therapy, which involved 289 patients with
symptomatic lumbar spinal stenosis.>* The large
number of crossovers (from nonoperative therapy
to surgery and vice versa) in this randomized trial
make the intention-to-treat analysis difficult to in-
terpret. As-treated analyses support the data from
the earlier trial?® and a high-quality observational
study®? showed that surgery for spinal stenosis af-
fords earlier and greater pain relief and improve-
ment in functional status and that these gains
begin to narrow over the course of follow-up.

Cohort studies indicate that although more
than 80% of patients have some degree of symp-
tomatic relief after surgery for spinal stenosis,??
7 to 10 years later, at least one third of patients
report back pain.323* Patients with the most se-
vere nerve-root compression preoperatively are the
most likely to have symptomatic relief.>* Reop-
eration rates are on the order of 10 to 23% over
a period of 7 to 10 years of follow-up.3233353¢
The inpatient mortality rate for spinal-stenosis
surgery is less than 1%.373® Deep infections occur
in another 1% of patients.>® Complications and
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deaths are more common among patients who
are older and who have multiple coexisting condi-
tions.*

A less invasive alternative to decompressive
laminectomy, called interspinous distraction, is
also available for patients with spinal stenosis. In
this approach, instrumentation is used to distract
(pull apart) adjacent spinous processes, thus im-
posing lumbar flexion. In a multicenter, random-
ized trial involving 191 patients, this procedure
was associated with greater pain relief than non-
operative therapy,?*#° but data from long-term
studies are lacking.

Over the past several years, minimally invasive
surgical techniques have been introduced that use
smaller incisions and more limited removal of the
laminae and facet joints to achieve decompres-
sion. Early results from small observational stud-
ies are promising,*** but randomized trials are
needed.

AREAS OF UNCERTAINTY

Data from randomized, controlled trials are insuf-
ficient to assess the efficacy of nonsurgical inter-
ventions — including education, exercise, lumbar
support, and epidural corticosteroid injections —
in the treatment of spinal stenosis. Randomized
trials comparing surgical decompression with
nonsurgical management have suggested that sur-
gery leads to more rapid resolution of symptoms,
although the high rate of crossover has been a
limitation. Careful studies are needed to establish
the appropriate role of minimally invasive surgical
approaches and of lumbar arthrodesis.

GUIDELINES FROM PROFESSIONAL
SOCIETIES

The Agency for Healthcare Research and Quality
issued an evidence report in 2001 that emphasized
the lack of controlled trials relating to spinal ste-
nosis.* Although this report antedated the above-
mentioned surgical trials, the National Institute
for Health and Clinical Excellence in the United

Kingdom issued a guideline in 2006 on spinal dis-
traction procedures for lumbar spinal stenosis**
that supported the intervention but emphasized
that the studies completed to date were short term
(maximum, 2 years) and involved just one type of
device.

CONCLUSIONS AND
RECOMMENDATIONS

The 72-year-old woman described in the vignette
has symptoms that are characteristic of symptom-
atic lumbar spinal stenosis. A more detailed his-
tory and physical examination should help to
determine whether there are other findings asso-
ciated with this condition (e.g., a report of pain
relief with lumbar flexion and evidence from
physical examination of exacerbation with lumbar
extension) and to rule out other causes, such as
trochanteric bursitis and hip osteoarthritis.

It would be reasonable to refer the patient to a
physical therapist, who could suggest ways of
modifying activities to avoid lumbar extension
and show the patient exercises to strengthen the
abdominal muscles. If the condition does not re-
spond to these interventions, along with the use
of acetaminophen or NSAIDs, epidural corticoste-
roid injections might be considered, although data
on their efficacy are limited and inconsistent. The
possibility of surgery should be discussed with
the patient as well. If these more invasive thera-
pies are being considered, imaging (generally an
MRI scan) is warranted to evaluate the relevant
anatomy. Patients should understand that nonop-
erative measures will probably result in slight-to-
moderate improvement for a time and that surgery
typically leads to more rapid relief of symptoms
and improvement in functional status. However,
symptoms may recur with either approach.
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