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DEFINITIONOF SPINAL STENOSIS

Spinal stenosis refers to the narrowing of the spinal canal
causing clinical symptoms secondary to spinal cord or
radicularcompromise.Adistinctionmustbemadebetween
anatomic findings and clinical symptoms, since an anatom-
ically narrow canal is often asymptomatic (Postacchini,
1996). Spinal stenosis can involve the cervical, thoracic
(rarely), or lumbar spine, being either monosegmental or
multisegmental (adjacentornot), andunilateral orbilateral.

Cervical or thoracic spinal stenosis can cause both
root and/or cord compression, resulting in pain, radicu-
lopathy, myelopathy, or myeloradiculopathy. Lumbar
spinal stenosis causes only root compression, with typi-
cal complaints of neurogenic claudication or radicular
leg pain. Neurogenic claudication consists of pain in
the buttocks or legs, typically aggravated by walking
or standing and alleviated by sitting or bending forward
(lumbar flexion), and determining progressive compro-
mise of pain-free walking distance.

HISTORY

The first description of a narrowed spinal canal was
made by Portal in the early 19th century. Dejerine used
the expression “neurogenic claudication” in 1911. This
clinical diagnosis was later ascribed to spinal canal steno-
sis by von Gelderen and Verbiest. Brain identified the
clinical picture of cervical spondylotic myelopathy
(CSM) in the 1950s, and in the 1970s, Kirkaldy-Willis pro-
posed a physiopathologic frame for the understanding of
spinal stenosis development (Kirkaldy-Willis et al., 1978).

CLASSIFICATION

Spinal stenosis may be classified according to its etiol-
ogy or anatomy. The latter refers to either central canal,
lateral recess or foraminal stenosis.

Arnoldi considered two types of spinal stenosis from
an etiologic point of view: congenital or, more fre-
quently, acquired (Arnoldi et al., 1976).

Congenital stenosis may be idiopathic or may be
caused by achondroplasia, being characterized by the
presence of short and thick pedicles that render the cen-
tral canal stenotic in its sagittal diameter and narrow the
intervertebral foramen.

Most patients will have an acquired lumbar canal ste-
nosis, often due to degenerative causes, systemic illness,
or postsurgical pathology (Table 35.1).

EPIDEMIOLOGY

Lumbar spinal stenosis incidence is fourfold higher than
cervical stenosis, amounting to five cases per 100000
individuals (Johnsson, 1995). Cervical and lumbar steno-
sis coexist in 5% of patients (Epstein et al., 1984).

Up to 14% of patients seeking specialist care for low
back pain have spinal stenosis (Hart et al., 1995).

Cervical spondylotic myelopathy is the most common
cause of spinal cord dysfunction in patients older than 50
years (Berhardt et al., 1993).

Some degree of stenosis is present in up to 80% of
patients over 70 years of age, when evaluated by imaging
techniques (Sasaki, 1995). The distinction between canal
narrowing and stenotic symptoms should be emphasized
as one fifth of nonsymptomatic subjects over 60 years of
age demonstrate stenosis on magnetic resonance imag-
ing (MRI) (Boden et al., 1990).

Surgery for spinal stenosis is performed in 3–11.5
cases per 100000 inhabitants per year, being the most
frequent indication for spinal surgery in patients older
than 65 years of age (Jansson et al., 2003). Lifespan
increase along with improvements in imaging techniques
and heightened demand for better quality of life in the
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aging population have led to an increase in surgical pro-
cedures for this pathology.

PATHOPHYSIOLOGY

Narrowing and stenosis

Degenerative disk disease is considered the primum
movens of spinal stenosis, being most frequent at the
L4–5 level, followed by L3–4, L5–S1, and L1–2
(Epstein, 1998). Kirkaldy-Willis et al. (1974, 1978, 1982)
described the synergistic effects of different degenera-
tive changes causing stenosis of the spinal canal.

Disk degeneration leads to ventral compression by
disc protrusion. Loss of disc height is another conse-
quence of degeneration (Fig. 35.1), forcing an infolding
of the ligamentum flavum and subsequent pressure on
the dural sac dorsally. This anterior and posterior com-
pression is aggravated by facet degeneration, rendering
it unstable under the strain exerted, and consequent
hypertrophy. With further disease progression capsule
and ligamentum thickening, osteophyte and cyst forma-
tion will further contribute to canal stenosis.

In the cervical spine the degenerative changes may
lead to kyphosis and the loss of the physiologic lordosis

also contributes to the development of myelopathy
(Batzdorf and Batzdorf, 1988). Another significant con-
tributor to spinal stenosis at the cervical level is ossifica-
tion of the posterior longitudinal ligament (OPLL), more
frequent in the Asian population (Nagashima, 1972).

Central lumbar spinal stenosis, i.e., thecal sac com-
pression with cauda equina compromise in the lumbar
spine, is produced by hypertrophy of the yellow ligament
and facet joint, osteophyte formation, and, in some
cases, degenerative spondylolisthesis.

Lateral recess and foraminal stenosis, i.e., nerve root
compression, are related to diminished disc height, lat-
eral disc bulging, superior articular process enlarge-
ment, listhesis, and, more rarely, cyst development,
either synovial or due to degeneration of the yellow
ligament.

Claudication

The clinical observation that the extent of compression
accounts for neither the magnitude nor the dynamic
nature of the symptoms (aggravated by extension, which
causes additional canal encroachment, and alleviated by
flexion, which increases the diameter of the canal), has
led to the proposal of several theories regarding the
explanation of intermittent claudication.

Table 35.1

Causes of acquired stenosis

Acquired stenosis

Degenerative
! Disc degeneration
! Facet osteoarthritis with hypertrophy
! Ligamentum flavum hypertrophy
! Scoliosis
! Ligament ossification
Iatrogenic
! Postlaminectomy
! Postfusion
! Fibrosis
Traumatic
Spondylolitic
Metabolic
! Cushing syndrome
! Acromegaly
! Epidural lipomatosis
! Diffuse idiopathic hyperostosis (DISH)
! Hypoparathyroidism
! X-linked hypophosphatemic osteomalacia
! Paget disease
Infectious
! Discitis
! Osteomyelitis
! Pott’s disease
Rheumatologic
! Rheumatoid arthritis

Fig. 35.1. Sagittal CT of a lumbar spinal stenosis patient,
showing disk degeneration with evident loss of disc
height, multilevel disc protrusion, along with osteophyte for-
mation, rendering the spinal canal stenotic.
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NEUROGENIC COMPRESSION THEORY

The nerve root compression by bony elements as well as
by soft tissue hypertrophy is aggravated by the dimin-
ished canal diameter with extension and by increased epi-
dural pressure with standing and walking (Takahashi
et al., 1995). Prolonged compression of a nerve root trig-
gers inflammation and affects its cerebrospinal fluid
and nutritional supply. This in turn promotes edema,
microvascular changes, and fibrosis (Olmarker et al.,
1990; Yoshizawa et al., 1995).

VASCULAR COMPRESSION THEORY

Multilevel spinal stenosis diminishes venous outflow,
leading to edema and subsequently impairing cord and
root perfusion (Porter, 1996). Furthermore the nerve root
arterioles may have a limited stress response. When at
rest, the vascular supply may suffice, but when exercise
demands additional blood supply, vasodilatation will be
hindered by the canal compression (Baker et al., 1995).
Moreover, leg circulation can be affected by the dysau-
tonomic function of a compressed nerve root (Chosa
et al., 2005). This theory, encompassing root venules
and arterioles, along with limb vessels’ autonomic con-
trol, tries to explain the activity-dependent nature of
the complaints.

Myelopathy

In the cervical spine narrowing of the canal may cause not
only root compression but also myelopathy (CSM). Three
different mechanisms may be involved: direct compres-
sion (disc protrusion, osteophytes, infolding of the liga-
mentum flavum, OPLL, subluxation), blood flow
compromise due to vascular compression (both arterial,
leading to ischemia, and venous, leading to stasis), and
repetitive trauma (canal intrusions impinge on the cord
with flexion/extension movement) (Levine, 1997).

The spinal cord is not homogeneously affected, with
relative preservation of the anterior spinal tracts. The
posterior columns and corticospinal tracts are the most
vulnerable, possibly due to their localization in a water-
shed area (Bohlman and Emery, 1988).

DIAGNOSIS

The diagnosis of spinal stenosis is based on the patient’s
history and is confirmed by imaging studies. The
physical examination is often unremarkable in lumbar
stenosis (Katz and Harris, 2008). Neurophysiologic
studies may be of help to confirm a coexisting
pathology or to aid in the differential diagnosis,
particularly with polyneuropathies of various causes
(Amundsen et al., 1995). The clinical presentation might

not be straightforward in the minority of patients with
both cervical and lumbar stenosis.

Symptoms

Most commonly, lumbar spinal stenosis has an insidious
onset, the hallmark presentation being neurogenic
claudication (numbness, weakness, and discomfort
irradiating from the spine to the buttocks and legs while
walking or in prolonged standing). Not all physical exer-
cise is problematic: riding a bicycle in a forward bending
position may not cause symptoms. At rest, the patients
usually have no symptoms. The pain-free walking dis-
tance is not constant and is likely to shorten with disease
progression.

Single-level lateral canal stenosis may present with
radicular claudication when walking or standing.

Cauda equina syndrome is seldom encountered, nor
is sphincter compromise.

Low back pain worsening with activity is not the typ-
ical presentation but can be present due to the involve-
ment of the posterior rami of the nerve roots. When
stenosis is related to spondylolisthesis, back pain may
be more prominent than neurogenic claudication. On
the other hand, back pain might be caused by other fac-
tors such as osteoporosis or arthritis.

Congenital stenosis patients become symptomatic
in the third or fourth decade when superimposed
degenerative changes unmask a longstanding stenotic
canal, in contrast to the vast majority of degenerative
stenosis patients, whose diagnosis is made in the sixth
and seventh decades. Rarely the diagnosis becomes
evident in early childhood with a severe neurologic
presentation.

Cervical spine stenosis patients are asymptomatic
until the third decade or later, with symptoms sometimes
arising after a mild cervical injury. Most patients will
have a progressive course and spontaneous recovery is
unlikely. The clinical picture consists of a combination
of pain, radiculopathy and/or myelopathy, with the
most frequent complaints being: shock-like paresthesias
in the extremities, clumsiness of fine movements, fre-
quent falls, wide-based stance and intermittent gait
incoordination.

Physical examination

Although the clinical examination in lumbar spinal ste-
nosis can often be normal, a complete neurologic exam-
ination is mandatory. The usual findings are not specific
and include, in order of decreasing frequency: limited
lumbar extension, sensory deficit, muscle weakness,
straight leg raising pain (Lasègue sign), absent knee
and/or ankle reflexes. Radicularmotor and sensory signs
absent at rest might sometimes be elicited after exertion
(Katz and Harris, 2008). Signs of a cervical myelopathy
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will be present in 5% of cases due to the concomitant
lumbar and cervical spine stenosis.

Assessment of thewalking distance has been reported
to be one of the determinants of surgical treatment out-
come (Stromqvist et al., 2001).

Lower limb arterial pulse should be verified in order to
ruleout vascular compromise as the causeof claudication.

In the cervical spine the altered findings includemotor,
sensory, reflexes and sphincter disturbance. Both upper
and lower motor neuron dysfunction are present. One
third of the patients will have upper extremity weakness,
in rare cases including hand muscle wasting and fascicu-
lations. Paraparesis is more frequent than tetraparesis,
and is usually spastic. Hemiparesis and Brown-Séquard
syndrome can also be found. Sensory findings are most
often due to posterior column compromise. A sensory
level is present in over a third of the patients. Paresthesias
and Lhermitte sign can also be detected. Hyperactive
reflexes should be expected below the level of compres-
sion, as well as Babinsky and Hoffman signs.

Anal sphincter complaints are unusual but bladder
sphincter disturbance may develop, mostly manifested
by urgency.

Ancillary tests

History and physical examination alone often allow a
presumptive diagnosis of spinal stenosis (Katz and
Harris, 2008).

When symptoms are severe enough to warrant a non-
conservative treatment, the confirmation of stenosis can
be made by either computed tomography (CT) or MRI,
with a sensitivity greater than 70% and an undetermined
specificity (since the degree of narrowing does not cor-
relatewith the severity of symptoms) (Jensen et al., 1994).

Other than the confirmation of spinal stenosis, imag-
ing can be useful to elucidate differential diagnoses, to
pinpoint the causes of specific symptoms, and to guide
surgical planning (Saifuddin, 2000).

RADIOGRAPHS AND MYELOGRAPHY

Anteroposterior and lateral (neutral and dynamic) radio-
graphs are not mandatory but can be helpful in patients
with spinal stenosis (Hammouri et al., 2007). The interpe-
dicular distance can be measured on the anteroposterior
view, and if diminished (<25 mm) suggests a narrow spi-
nal canal (Ehni, 1969). This view also allows assessment of
osteophytes and scoliosis, inwhich case the stenosis is usu-
ally found at L2–L3–L4 (the apex of the curve).

Congenital stenosis can be inferred from the short,
thick pedicles identified in the lateral view. This view also
permits the diagnosis of spondylolisthesis, disc height
collapse, facet osteoarthritis, and osteophytes.

Should the patient have undergone a previous surgi-
cal procedure, the spinous process and lamina changes
should be noted, as well as the positioning of instrumen-
tation implants.

Radiographs could also suggest other diagnoses, such
as Paget disease, spondylodiscitis, and trauma (Siebert
et al., 2009).

Myelography is useful when spinal metallic implant
artifacts render MRI or CT scan interpretation ambigu-
ous. Additionally this type of exam allows the assess-
ment of the lumbar spine in a standing position, which
mimics the strain-provoking symptoms. Myelography
should be used judiciously as it is an invasive procedure
exposing the patient to an iodinated contrast agent. It is
not therefore devoid of potentially severe adverse
effects such as anaphylactic reaction and infection.

Myelographic block of contrast flow is a good predic-
tor of successful outcome of decompression surgery,
although it cannot determine the etiology of the obstruc-
tion (Herno et al., 1994).

COMPUTED TOMOGRAPHY

CT exposes patients to radiation and does not always
unequivocally distinguish between CSF and spinal cord
as they have the same density on this type of imaging.
These limitations are nonetheless surpassed by its advan-
tages: it can be rapidly performed, allows better visual-
ization of the bony confines of the canal (Fig. 35.2) and
provides better support in preoperative planning should
instrumentation be considered.

CTmyelography is seldomused unlessMRI is contra-
indicated. The administration of contrast and the lumbar

Fig. 35.2. Axial CT bone window image of a cervical stenosis
patient showing foraminal and central canal stenosis due to
osteophyte formation and calcified disc protrusion.
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puncture accrue the risk imposed on patients. Canal eval-
uation beyond the dye blockage may not be possible and
foraminal stenosis is underestimated because the dural
sheath does not extend along the foramen.

MAGNETIC RESONANCE IMAGING

MRI helps demonstrate not only soft tissue compromise
of the canal (such as disc protrusion, ligamentum flavum
hypertrophy, juxtafacet cysts), but also intrinsic cord
pathology (namely edema, demyelination, atrophy,
syringomyelia). It is contraindicated in patients with
pacemakers (although newer pacemaker versions can
be MRI-compatible) or some metal implants.

Sagittal and axial T1 and T2 studies are usually suffi-
cient for the evaluation of spinal canal stenosis
(Fig. 35.3), although in selected cases gadolinium con-
trast may be a useful adjunct, especially in postoperative
cases. Additionally, T2-weighted fat-suppressed
sequences can be used to obtain a myelographic image.

Stenosis onMRIwill usually present with CSF efface-
ment around the spinal cord or thecal sac, althoughMRI
imaging tends to overestimate canal compromise. Para-
sagittal imaging allows for visualization of both the
nerve roots and surrounding fat. Loss of the fat signal
in the foramen represents root impingement at that level.

NEUROPHYSIOLOGY

Spinal cord function is assessed through motor and
somatosensory evoked potentials (MEPs and SSEPs),
while the peripheral nerve physiology is evaluated with
electromyography (EMG) and nerve conduction studies

(H-reflex, F wave). Neurophysiologic studies are not nec-
essary for the establishment of diagnosis but constitute a
valid adjuvant when confronted with either differential
diagnosis difficulties orwith concomitantmultiple pathol-
ogy. In the elderly it is possible to find peripheral neurop-
athy along with vascular disorders, superimposed on
spinal stenosis, thus confounding the clinical presentation.

A normal clinical examination is found in 70% of
patients undergoing lumbar decompression, but 90%
will have abnormal EMGs (Egli et al., 2007). It should
be noted, however, that these abnormalities are not
pathognomonic.

ADDITIONAL DIAGNOSTICS

Laboratory tests provide information on comorbidities
(diabetes, inflammatory disorders, infections).

Vascular claudication should be suspected when the
ankle–brachial index is< 0.5 (ratio of the systolic blood
pressure of the ankles to that of the arms). Doppler
sonography or angiographic studies may be further indi-
cated in this regard.

The value of diagnostic injections in determining the
origin of pain is controversial.

Differential diagnosis

The main differential diagnoses to be considered in lum-
bar spinal stenosis are peripheral neuropathy, hip osteo-
arthritis, trochanteric bursitis, and vascular claudication
(Katz andHarris, 2008). Less frequent diagnoses include
spinal arteriovenous malformations (which may present
with neurogenic claudication) and tumors of the cauda

Fig. 35.3. Sagittal and axial T2 images of a lumbar spinal stenosis patient, showing CSF effacement due to both anterior and
posterior compression. In the axial image (on the right) facet hypertrophy leading to foraminal stenosis can be noted.
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equina (which usually produce neurologic defects but
not claudication).

Concomitant peripheral neuropathy should be diag-
nosed preoperatively as it may negatively influence the
outcome. Sensory symptoms are usually hypoesthesia
with a stocking distribution, unrelated to posture or
exertion.

Hip osteoarthritis provokes pain in the groin aggra-
vated by rotation of the hip but not flexion-extension
movements.

Trochanteric bursitis can be primary or secondary to
several disorders including lumbar spinal stenosis. It is
associated with tenderness over the greater trochanter
that typically does not irradiate below the knee and,
unlike lumbar spinal stenosis, pain can be triggered by
lying on the affected side.

Iliosacral painmay radiate to the buttocks whenwalk-
ing but is characterized by associated joint tenderness.

Selective injection of the trochanteric bursa or the hip
joint with an anesthetic and corticosteroid may help elu-
cidate the pain origin.

Vascular claudication is typically worse when walking
uphill and is not influencedbyposture. The relief ofpain is
immediate with activity cessation, unlike neurogenic clau-
dication,which requires longer periods for recovery. Phys-
ical examinationmay reveal pallor on extremity elevation,
trophic changes, decreased skin temperature of feet, and,
most remarkably, diminished peripheral pulses.

In patients exhibiting sphincter and pyramidal signs,
myelopathy should be suspected.

The major differential diagnoses of cervical spondy-
lotic myelopathy include amyotrophic lateral sclerosis
(ALS), multiple sclerosis, herniated cervical disc, and
subacute combined degeneration. The latter will have
prominent posterior column signs and can be suspected
with abnormal B12 levels and macrocytic anemia.

Cervical disc disease occurs in younger patients and
has a less protracted course.

Multiple sclerosis presents earlier and has a remis-
sion–progression pattern, the hallmark of diagnosis
being demyelination lesions identified on MRI.

The presence of both upper and lower motor neuron
signs in ALS and CSMmay bemisleading. ALS typically
has no sensory symptoms and causes no cervical pain.
Tongue fasciculations and hyperactive jaw jerk are sug-
gestive of ALS as they represent lower and upper motor
neuron dysfunction above the foramen magnum. EMG
is a most useful tool for the correct diagnosis.

MANAGEMENT

Knowledge of the natural history of the disease is of
paramount importance in determining the most appro-
priate therapeutic course. Since significant spontaneous

improvement is unlikely, intolerable symptoms warrant
a more aggressive strategy. Progressive disease is to be
expected for both cervical and lumbar stenosis, probably
more dramatically in the former (Fouyas et al., 2002),
therefore the goal of management should be primarily
to halt progression. In the case of lumbar stenosis
patients, long-term clinical stability is common, there-
fore episodic exacerbations do not always herald defin-
itive long-term worsening.

Nonoperative management

High-quality data are lacking regarding the conservative
management of spinal stenosis (van Tulder et al., 2006).
Nonoperative management includes: exercises, girdles,
analgesics, and physical therapy. Bed rest is no longer
considered a treatment alternative.

Abdominal musculature strengthening may help
counterbalance excessive lumbar extension. Corsets pro-
mote slight lumbar flexion but overuse may lead to mus-
cle atrophy. Cervical spine bracing reduces motion
thereby precluding repetitive trauma on the compressed
cord.

Analgesicprescriptionshouldstartwithacetaminophen;
if symptoms do not respond, nonsteroidal anti-
inflammatory drugs (NSAIDs) can be used.Opioid analge-
sia is reserved for more severe cases. Other pharmacologic
interventions include muscle relaxants, antidepressants,
and gabapentin (Tran De et al., 2010).

Epidural and facet injections of corticosteroid and/or
local anesthetic have yielded conflicting results
(Nelemans et al., 2001). The rationale for their use is
the curbing of inflammation and nociception at the dis-
eased levels. Adverse reactions and infection risk have to
be considered, however.

Operative management

Surgery for lumbar spine stenosis is indicated in
severely symptomatic patients for a reasonable period
of time (most authors consider at least 3 months). The
absence of formal criteria for the indication of surgery
explains why the rates of procedures may vary by at least
a factor of 5 across geographic areas (Weinstein et al.,
2006). The surgery biomechanical goal is to relieve pres-
sure both on the spinal cord/thecal sac and nerve roots,
without causing instability. The clinical aim is to provide
pain relief, prevent disease progression and allow rever-
sal of neurologic deficits if present.

The operative technique in the lumbar spine involves
laminectomy or laminoplasty, partial facetectomy, fla-
vectomy, and foraminotomy. Stability preservation
implies less than 50% facetectomy and no anterior col-
umn disruption through discectomy. Treatment of ste-
nosis of adjacent levels has been advocated, as they
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tend to become symptomatic later. On the other hand,
extensive laminectomies could lead to instability.

Fusion (either in situ, instrumented, or with biological
adjuncts) should be reserved for cases with associated
instability, such as spondylolisthesis (Katz et al., 1997).

More recently, minimally invasive access techniques
have been developed, but there is no evidence as to any
advantages arising from their use (Rosen et al., 2007).

Interspinous spacers promote lumbar flexion,
thereby allowing slight anteroposterior canal diameter
and foraminal height increase, eventually leading to
pressure relief on the neural structures (Zucherman
et al., 2005). There is no solid evidence as to their clinical
usefulness.

Surgery in cervical spine stenosis is indicated in
patients with progressive myelopathy and/or severe pain.

There are three main options to treat the cervical ste-
nosis: the anterior approach, the posterior approach, and
a combined approach.

The anterior approach consists of either discectomy or
corporectomy (Fig. 35.4), along with osteophyte removal,
followed by interbody fusion, in some cases supplemen-
ted by internal fixation with an anterior cervical plate.
It is indicated if the pathology is anterior and to restore
lordosis (laminectomy would aggravate kyphosis). In
combined approaches it should be the first procedure.

The posterior approach is more commonly used and
consists of laminectomy or laminoplasty extending
one level above and below the site of most significant
compression – usually C3–6 laminectomy (Fig. 35.5). It
can be complemented by lateral mass fusion. It is indi-
cated in congenital stenosis (anterior approach does
not offer as much decompression), more than three level
disease (inacceptable rate of pseudarthrosis with more

than three level anterior cervical discectomy and fusion),
predominant posterior pathology, and in poor candi-
dates for fusion procedures (Komotar et al., 2006).

In cases of isolated radiculopathy a limited forami-
notomy is traditionally undertaken with a posterior
approach, although it can also be accomplished through
an anterior approach.

OUTCOME

Two randomized trials comparing the efficacy of
decompressive laminectomy with that of nonoperative
therapy in patients with lumbar spinal stenosis found
patients assigned to surgery to have significantly greater
improvement in leg and back pain at 1 year and 2 years,
although the differences abate with time (Malmivaara
et al., 2007; Weinstein, 2008). Two-thirds of patients
report to have benefited from the operation
(Malmivaara et al., 2007; Weinstein, 2008). Patients with
a pronounced postural response to pain tend to fare bet-
ter with surgical treatment. Leg pain improvement tends
to be more satisfactory than low back pain relief (Atlas
et al., 2005). The speed and extent of recovery is unpre-
dictable (Siebert et al., 2009).

Patients who do not improve usually fall into one of
three following categories: poor patient selection for
surgery, insufficient decompression, or concomitant
disorders. About a quarter of patients with lumbar spinal
stenosis report depressive symptoms, which might influ-
ence outcome assessment (Sinikallio, 2007).

Themortality and deep infection rates for lumbar spi-
nal stenosis surgery are both 1% (Turner et al., 1992). Not
surprisingly, older patients and those who have multiple
comorbidities are more prone to severe complications

Fig. 35.4. Preoperative axial and sagittal T2 MRI images of a patient with cervical spine stenosis and spinal cord hyperintensity
due to anterior compression.After C5 corporectomy and arthrodesis withmesh and plate, the preservation of sagittal balance can be
appreciated on the postoperative radiograph.
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(Katz and Harris, 2008). Other serious complications
include dural laceration, hematoma, iatrogenic instabil-
ity, and deep venous thrombosis.

Cohort studies show that a third of patients reporting
pain relief after surgery will have back pain at 10 years
postoperatively, with a reoperation rate of about 15% at
10 years (Atlas et al., 2005). Recurrent complaints may
be due to restenosis at the same level, stenosis at a dif-
ferent level, herniated disc, instability, and progression
of other unfavorable medical conditions. When reopera-
tion is undertaken, more than two-thirds of patients will
improve (Caputy and Luessenhop, 1992).

Surgical results for cervical spine stenosis are less
favorable, with more severe myelopathy and longstand-
ing symptoms (Cusick, 1989). Progression of disease can
be halted by surgery and about two-thirds of the patients
derive some benefit from the procedure (Ebersold et al.,
1995). Spinal cord hyperintense signal in T2 MRI has
been suggested to reflect irreversible cord damage and
therefore to herald a poor prognosis, but the true predic-
tive significance of this finding is still controversial
(Ratliff and Voorhies, 2000).

CONCLUSIONS

The prevalence of degenerative diseases such as spinal
stenosis is likely to increase due to the aging population.

The heightened awareness and demand for quality of life
will also lead to a future increase in the need for treat-
ment of spinal stenosis.

Until recently there were no clear data to guide con-
servative versus operative management for this condi-
tion. Regarding lumbar spinal stenosis, there is now
class 1b evidence that surgery is of benefit in the short
term. The best management for cervical stenosis or
the optimal operative approaches are yet to be deter-
mined. In this setting, decision making relies mostly
on clinical judgment and experience.

In face of severely debilitating or progressive symp-
toms refractory to conservative management, an opera-
tive approach should be proposed to the patient. History,
physical examination, and imaging findings need to be
consistent prior to any surgical decision. Surgical man-
agement should address both neurologic function and
sagittal balance preservation, along with instability
prevention.
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