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Email: wyoung@fwnc.com Cervical spondylotic myelopathy (CSM)

is the most common cause of spinal
dysfunction in the elderly (77). It is also

the most common cause of nontraumatic spas-
tic paraparesis and quadriparesis. In one
series, 23.6% of all patients presenting with
nontraumatic myelopathic symptoms were
found to have CSM (45). A basic understand-
ing of its pathophysiology, presentation, and
diagnosis is necessary before considering any
surgical intervention for this very common
degenerative condition. 

PATHOPHYSIOLOGY 

Spondylotic changes occur in the aging cer-
vical spine as a result of disc degeneration. As
discs age, they fragment, lose water, and col-
lapse. This process starts in the nucleus pulpo-
sus, resulting in the central annular lamellae
buckling inward and the external concentric
bands of the annulus fibrosis bulging out-
wards. Degenerative disc changes observed
on pathological specimens from patients with
CSM include fibrillation, fissuring, brown
degeneration, and narrowing and ossification
of the disc (72). Because of disc degeneration,
increased mechanical stresses are theorized to
occur at the endplates of the adjacent vertebral
body (39). 

Subperiosteal bone formation occurs next,
forming osteophytic bars that extend along the
ventral aspect of the spinal canal and, in some
cases, encroach on nervous tissue (42, 52).
Osteophytic bars most likely stabilize adjacent

vertebrae by increasing the weightbearing
surface of the endplates, which are hypermo-
bile as a result of lost disc material (31, 72).
Additionally, uncinate process hypertrophy
occurs, frequently encroaching on the ventro-
lateral portion of the intervertebral foramina
(52). Nerve root irritation may also occur as
intervertebral discal proteoglycans are
degraded (59). Ossification of the posterior
longitudinal ligament, observed predomi-
nantly in certain Asian populations, can occur
with cervical spondylosis and can result in
severe anterior cord compression (20). Factors
that have been associated with increased risk
of spondylotic changes include repeated occu-
pational trauma, such as carrying axial loads,
genetic predisposition, and Down syndrome
(36, 50, 74, 76). Smoking has also been associ-
ated with disc degeneration (29), and thus it is
a risk factor for cervical spondylosis. 

Myelopathy occurs as a result of three
important pathophysiological factors. These
are staticmechanical factors,  dynamic-
mechanical factors, and spinal cord ischemia.
As ventral osteophytosis occurs, the cord space
narrows. This is particularly problematic in
patients with congenitally narrowed spinal
canals (10–13 mm), who are predisposed to
developing CSM (79). Agerelated hypertrophy
of the ligamentum flavum and thickening of
bone may result in narrowing of the spinal
canal (22, 42, 77). Additionally, degenerative
kyphosis and subluxation are fairly common
findings that may contribute to neurological
dysfunction in patients with CSM (20, 43). 
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Dynamic factors relate to the fact that normal flexion and
extension of the spinal cord may aggravate spinal cord dam-
age initiated by static compression of the spinal cord. During
flexion, the spinal cord lengthens, resulting in it being
stretched over ventral osteophytic bars. During extension, the
ligamentum flavum may buckle into the spinal cord, pinching
it between the ligamentum flavum and ventral osteophytes
(22, 77). In a patient with significant canal narrowing as a
result of spondylosis, repeated hyperextension of the cervical
spine results in intermittent acute compression of the spinal
cord by buckling of the ligamentum flavum, and the posterior
aspect of the cord is subjected to high shear stress comparable
to that occurring in acute spinal cord injury. These episodic
events may account for the clinical deterioration seen in many
cases of CSM (33). 

Spinal cord ischemia most likely also plays a role in CSM.
Histopathological changes observed in CSM frequently
involve gray matter and medial white matter—a pattern con-
sistent with ischemic insult. This is corroborated by animal
study models involving both combined compression and
ischemic insults and studies measuring perfusion pressures
(18, 22, 27). Most likely, ischemia occurs at the level of the
impaired microcirculation (1). Ischemia may occur from
reduced flow in the pial plexuses, but also from venous con-
gestion and compression of larger vessels, such as the anterior
spinal artery (43). Further, oligodendroglia may be particu-
larly susceptible to the effects of ischemia, accounting for early
demyelination of the corticospinal tracts, which is a patholog-
ical change seen with CSM (22, 26, 49). Other possible factors
involved in the pathophysiology of CSM include impairment
of intracellular energy metabolism, free radical-mediated
injury, apoptosis, and cation-mediated cell injury (22). 

NATURAL HISTORY 

There are few studies regarding the natural history of CSM.
Early reports on the course of CSM described progressive dis-
ability and neurological function that never returned to normal
(13, 57, 65). Nurick (47), however, confirmed the earlier results
of Lees and Turner (41) that, for the majority of cases of CSM,
there is an initial phase of deterioration followed by a static
period lasting for a number of years, during which the degree
of disability does not change significantly for those mildly
affected. The majority of patients in Nurick’s (47) series had a
good outcome. Nevertheless, older patients were noted to
deteriorate more frequently. Therefore, Nurick stated that sur-
gery should be reserved for those with progressive disability
and those older than age 60 years. Similarly, in a reanalysis of
Lees and Turner’s (41) work, patients with CSM who had
moderate to severe disability were more likely to improve with
surgical therapy than nonoperative treatments, and those with
moderate disability treated nonoperatively were more likely to
deteriorate than those treated surgically. Patients with mild
disability were unlikely to worsen (66). This supports the role
of intervention for progressive myelopathy because the natu-
ral course seems to be continued deterioration. 

Other authors maintain that patients treated medically show
continual progressive neurological deterioration (21, 43).
Additionally, patients with CSM may be at increased risk for
spinal cord injury after minor trauma (23). These arguments
have been used in support of early intervention for even mildly
symptomatic patients. This is further supported by series
demonstrating improved neurological outcomes with shorter
duration of symptoms before surgery (43, 44, 54). Nevertheless,
in their Cochrane review on the role of surgery for cervical
myelopathy, Fouyas et al. (24) noted that the idea that progres-
sive disability will necessarily develop in untreated individuals
is not supported by reliable evidence. In addition, the disease
can not only remain static for lengthy periods, but sometimes
patients with severe disability can also improve without treat-
ment. Fouyas et al. (24) found only one study meeting the cri-
teria of “unconfounded or quasirandomized controlled inves-
tigations…allocating patients with cervical…myelopathy
to…‘best medical management’ or decompressive surgery
(with or without some form of fusion) plus best medical man-
agement” (6, p 736). In this small study, 49 patients with mild
or moderate myelopathy were randomized to compare surgery
versus conservative treatment. Although age and gender ratios
were similar between the two groups, the conservative group
had slightly better modified Japanese Orthopaedic Association
(mJOA) scores, suggesting a possible bias in treatment alloca-
tion. At 6 months, mJOA scores and gait scores were better in
the conservatively treated group. But at 2 years there were no
differences. In addition, a subgroup with severe disability
improved after surgical intervention (24). 

Other recent studies have had conflicting results. Kadanka et
al. (37) performed a 3-year prospective randomized study in
patients with mild or moderate clinical myelopathy, studying
conservative versus operative treatment. They noted “no sig-
nificant deterioration in mJOA score in the two groups over
the 3-years follow-up period,” and that, “the 3-years follow-up
study did not show, on the average, that the surgery is supe-
rior to conservative treatment” (37, p 2205–2208). In their dis-
cussion, they noted that their results “could mean that the
conservative approach can treat CSM with a degree of success
similar to that of surgery for at least 3 years, supporting rather
than proving the ‘wait and see’ (conservative treatment) strat-
egy. On the other hand, excellent results for surgical manage-
ment of CSM have been demonstrated in many studies. Most
such studies, however, fall into a low-evidence category, and
make no comparisons with the effects of the conservative
approach.” Sampath et al. (62) published the results of a
prospective trial of 503 nonrandomized patients and found
significant improvements in the functional status of patients
undergoing operative intervention over patients treated con-
servatively, even though the medically treated group was less
symptomatic before assignment to treatment. They noted in
their study of patients with probable moderate CSM that
“medical treatment did not significantly alter neurological out-
come, functional status, or overall pain but had a significant
detrimental effect on ability to perform activities of daily liv-
ing. Although surgical treatment was not found to improve
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neurological outcome, overall pain and functional status
improved significantly. When medical and surgical treatments
were compared, surgically treated patients seemed to have
better outcomes, despite exhibiting a greater number of neuro-
logical and nonneurological symptoms and having greater
functional disability before treatment.” On the basis of these
reports, the natural course of CSM for any given individual is
variable, and a precise prognostication is not possible (40).
Once moderate signs and symptoms develop, however,
patients are less likely to improve on their own and would
likely benefit from surgical intervention (20). 

SYMPTOMS AND SIGNS 

The hallmark symptoms associated with CSM are gait abnor-
malities and weakness or stiffness of the legs, which usually
develop insidiously. In the early stages of myelopathy, patients
may complain of subtle changes in their gait or balance (20).
Additionally, they often present with neck stiffness because of
the presence of advanced spondylosis. Patients may also pres-
ent with stabbing pain in the preaxial or postaxial border of the
arms (77). They can present with a loss of manual dexterity, dif-
ficulty writing, and abnormal sensations, which patients
describe as “numb, clumsy hands” (42). They often complain
about worsening of their handwriting or difficulty with buttons
or zippers (20). Patients may also present with weakness, stiff-
ness, and proprioceptive loss in the legs. These patients often
exhibit signs of spasticity. Weakness or clumsiness of the hands
may be observed in conjunction with proximal weakness of
the legs. Motor loss in the hands with relative sparing of the
legs, however, is a relatively rare syndrome. Symptoms are
commonly asymmetric in the legs. Loss of sphincter control
and urinary incontinence are rare. Some patients, however,
complain of urgency, frequency, and urinary hesitancy (42, 77). 

Patients with CSM may also present acutely with a central
cord syndrome. This typically occurs when a patient expe-
riences an acute hyperextension injury with preexisting
acquired stenosis or myelopathy, resulting in acute spinal cord
compression. Patients usually present with a history of a blow
to the forehead. The syndrome consists of greater upper
extremity weakness than lower extremity weakness, varying
degrees of sensory disturbance below the lesion, and myelo-
pathic findings, such as spasticity and urinary retention (63). 

The most typical physical examination findings are sugges-
tive of upper motor dysfunction. These include hyperactive
deep tendon reflexes, ankle/patellar clonus, spasticity (espe-
cially of the lower extremities), Babinski’s sign, and Hoffman’s
sign (77). The sensitivity of Hoffman’s sign may be increased
by examining the patient during multiple full flexion and
extension maneuvers of the neck, to a degree that they can
comfortably tolerate (dynamic Hoffman’s sign) (17). A patient
may exhibit Hoffman’s sign after this maneuver, although at
rest they did not. Another reflex that occasionally is useful is
the pectoralis muscle reflex. This is elicited by tapping the pec-
toralis tendon in the deltopectoral groove, causing adduction
and internal rotation of the shoulder if hyperactivity is present.

It is suggestive of compression in the upper cervical spine
(C2–C4) (71). If the patient exhibits diffuse hyperreflexia, then
the jaw jerk may be of use in distinguishing upper cervical
cord compression from lesions above the foramen magnum
(30). If the results are normal, this suggests a lesion below the
foramen magnum, whereas, if it is exaggerated, intracranial
and metabolic pathologies should also be considered. Another
sign that is helpful, if present, is Lhermitte’s sign, which con-
sists of electrical shock-like sensations running down the back
and shooting into the limbs during flexion of the neck. This
sign, however, is not specific for CSM and is classically attrib-
uted to dysfunction of the posterior columns (16). 

In terms of the motor examination, in the upper extremities,
patients with CSM most commonly exhibit triceps and/or
hand intrinsic muscle weakness. Upper extremity weakness
typically begins in these muscle groups (11). Wasting of the
intrinsic hand musculature is a classical finding in CSM (19,
28, 51). The patients’ hand function should be assessed in
addition to upper extremity strength assessment. A useful
maneuver consists of having the patient make a fist and
release it 20 times in 10 seconds. Impairment or clumsiness
during this maneuver may suggest cervical cord dysfunction.
Similarly, the finger escape sign may be indicative. In this
maneuver, the patient holds his/her fingers extended and
adducted. If the ulnar digits drift into abduction and flexion
within 30 to 60 seconds, CSM may be present (20). Lower
extremity motor examination most frequently reveals motor
weakness in the iliopsoas, followed by the quadriceps
femoris. Distal strength is reduced less frequently (11). The
finding of lower extremity weakness and hyperreflexia, but
no upper extremity symptoms and signs, should prompt
investigation of the thoracic cord for other pathologies. 

Gait should be examined whenever possible. Typically,
patients exhibit a stiff or spastic gait, especially during the
later course of their disease. Additionally, measuring walking
times and the number of steps taken over 30 meters may be
an objective, reproducible, and quantitative method of assess-
ing the severity of CSM before and after surgical intervention
(64). Nurick (48) developed a widely used grading scale for
CSM, on the basis of the degree of patients’ difficulty in
walking (Table 1). Gait assessment is also a part of the
Japanese Orthopaedic Association assessment scale for eval-
uation of CSM, a scale that continues to be very useful in
quantifying disability associated with CSM (12, 32). It is most
widely used as the mJOA score, as modified by Benzel et al.
(Table 2) (8). In comparison with the Nurick disability score,
the Japanese Orthopaedic Association score more-specifically
assesses motor function, assesses sensation, and also evalu-
ates urinary symptoms. It also has been demonstrated to
have a high interobserver and intraobserver reliability (75).
Other instruments used for measuring outcomes in patients
with CSM include the Cooper scale and the Harsh scale.
Additionally, the Medical Outcomes Study Short Form-36, a
generic quality of life outcome-assessment instrument, has
been used to assess the quality of life among patients with
CSM (38). 
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Sensory abnormalities in CSM have a variable pattern as
revealed by an examination. Typically, symptoms start in the
fingertips, are confined to the hand, and occur in a nonradicu-
lar distribution (11). Loss of vibratory sense or proprioception in
the extremities can occur, particularly in the feet. Spinothalamic
sensory loss may be asymmetric. The sensory examination can
be confounded by the presence of diabetes mellitus or other
metabolic causes of peripheral neuropathy (5). 

RADIOGRAPHIC STUDIES 

Magnetic resonance imaging (MRI) has become the imaging
study of choice as the initial screening process for patients in
whom CSM is suspected (2). MRI provides excellent imaging
of the spinal cord and subarachnoid space and is a very sen-
sitive method of determining their involvement by extradural
p a t h o l o g y  ( Fig .  1 )  ( 6 7 ) .
Furthermore, MRI facilitates
multiplanar imaging, excel-
lent imaging of the neural
elements, increased accuracy
in diagnosing intrinsic cord
disease, and is a noninvasive,
radiation-free procedure (7).
MRI, however, may detect
pathology unrelated to a
patient’s symptoms or may
detect pathology in asympto-
matic patients. Teresi et al.
(67) observed that 57% of
patients older than 64 years
of age had disc bulging, and
26% of patients in this age
group had evidence of spinal
cord compression on MRI
scans. Overall, the advan-
tages of MRI significantly
outweigh its problems. Thus,
MRI has become the stan-
dard diagnostic study for
spondylotic disease. 

Computed tomographic
(CT) scanning is an impor-
tant  addit ional  imaging
modality in the evaluation of
cervical spondylosis. CT
scanning is superior to MRI
because of its definition of
bony anatomy and the defi-
nition of the neural foramina
(25). It may be more sensi-
tive to osteophytes and other
degenerative bony changes
(Fig. 2) (34). Thus, CT scan-
ning is often used to com-
plement MRI by providing
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TABLE 1. Nurick disability scorea

Grade Signs and symptoms

0 Signs or symptoms of root involvement but no
evidence of spinal cord disease

1 Signs of spinal cord disease but no difficulty walking
2 Slight difficulty in walking that prevented full-time

employment
3 Difficult in walking that prevented full-time

employment or the ability to do all housework, but
that was not so severe as to require someone else’s
help to walk

4 Able to walk only with someone else’s help or with
the aide of a frame

5 Chair-bound or bedridden

a From, Nurick S: The natural history and the results of surgical treatment of
the spinal cord disorder associated with cervical spondylosis. Brain
95:101–108, 1972 (48).

TABLE 2. Modified Japanese Orthopaedic Association

functional scorea

I. Motor dysfunction score of the upper extremities Score

Inability to move hands 0
Inability to eat with a spoon but able to move hands 1
Inability to button shirt but able to eat with a spoon 2
Able to button shirt with great difficulty 3
Able to button shirt with slight difficulty 4
No dysfunction 5

II. Motor dysfunction score of the lower extremities
Complete loss of motor and sensory function 0
Sensory preservation without ability to move legs 1
Able to move legs but unable to walk 2
Able to walk on flat floor with a walking aid 3
(i.e., cane or crutch)
Able to walk up and/or down stairs with hand rail 4
Moderate to significant lack of stability but able to 5
walk up and/or down stairs without hand rail
Mild lack of stability but walk unaided with smooth 6
reciprocation
No dysfunction 7

III. Sensation
Complete loss of hand sensation 0
Severe sensory loss or pain 1
Mild sensory loss 2
No sensory loss 3

IV. Sphincter dysfunction score
Inability to micturate voluntarily 0
Marked difficulty with micturition 1
Mild to moderate difficulty with micturition 2
Normal micturition 3

a From, Benzel EC, Lancon J, Kesterson L, Hadden T: Cervial laminectomy
and dentate ligament section for cervical spondylotic myelopathy. J Spinal
Disord 4:286–295, 1991 (8).

FIGURE 1. Proton density sagittal
MRI scan of the cervical spine
demonstrating ligamentum flavum
hypertrophy at C3–C4, C4–C5,
C5–C6, and C6–C7. Also noted is an
osteophytic spur at C3–C4, resulting
in severe stenosis.

FIGURE 2. Axial CT image of the
cervical spine demonstrating a ven-
tral osteophytic ridge causing cord
compression.



additional bony detail to characterize the lesion responsible
for neural encroachment. 

Myelography is also useful in demonstrating nerve root and
thecal sac compression. Myelograms demonstrate nerve root
take off well (3). Myelograms are particularly useful in patients
undergoing reoperation. Although some authors advocate CT
myelography as having a lower rate of false-positive results

than conventional myelography, CT myelography may pro-
vide greater specificity in evaluation of the intradural contents
and the disc margins (34). Penning et al. (53) concluded that CT
myelography provides additional data only when the results
from a myelogram are positive-negative results from a myelo-
gram followed by CT study in the case of suspected spondylo-
sis is unlikely to show any clinically useful additional findings.
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TABLE 3. Differential diagnosis for cervical spondylotic myelopathya

Condition Differentiating factors from cervical spondylotic myelopathy

ALS The combined presence of upper and lower motor neuron signs. Fasciculations of the tongue, if 
present, are particularly useful in differentiating ALS from CSM (61). EMG corroborates the diagnosis.

Primary lateral sclerosis Spastic gait with exaggerated lower extremity deep tendon reflexes. No focal weakness or wasting. No
lower motor neuron signs. Pseudobulbar palsy is often a feature (61).

MS May be very difficult to discern symptoms from CSM in patients with MS and spondylotic changes on 
MRI scans. Pain is often a dominant symptom in MS. Progressive gait dysfunction with the gradual
development of hand weakness or wasting should raise suspicion for CSM in patients with MS (78).

Normal pressure hydrocephalus Dementia and urinary incontinence as part of presentation. This continues to be a difficult diagnosis to 
make (68).

Subacute combined degeneration
(vitamin B12 deficiency)

Usually starts with paresthesias in the feet. Loss of vibratory sense and joint position sense, particularly 
in the feet, are dominant findings on exam. Diagnosis is made through demonstrating low serum 
cobalamin levels and elevated methylmalonic acid and homocysteine (55).

Tumors Most commonly, extramedullary tumors, such as metastases, present in the elderly patient. Pain is 
often a dominant symptom, usually exacerbated by Valsalva maneuver (15). Schwannomas and
meningiomas are the most common intradural spinal tumors. The most common presenting symptom is 
pain, which may be local or radicular (35). MRI is diagnostic.

Rheumatoid arthritis Associated clinical stigmata, such as swan neck deformities of the fingers and ulnar deviations of the
hands, with gait dysfunction, myelopathic signs, or neck pain should alert the clinician to the
possibility of cervical spine rheumatoid arthritis involvement (4).

Spinal arteriovenous malformations 
and dural arteriovenous fistulas

Patients with dural arteriovenous fistulas often present with slow progressive myelopathy and/or
radiculopathy that progresses over months or years. It is typically exacerbated by various physical
activities. Arteriovenous malformations typically cause apoplectic events (46). Characteristic
serpiginous flow voids are seen on MRI scans (10).

Syringomyelia Variable presentation. Most commonly associated with Chiari I malformation. Large differential of
associated pathologies. MRI is diagnostic (73).

Thoracic disc herniations and
spinal stenosis

Lack of upper extremity involvement.

Epidural abscess Pain and fever are very common. Many patients report a history of minor trauma to the back and 
associated risk factors in patient history, such as hemodialysis or intravenous drug abuse may suggest 
an abscess. MRI scans clearly differentiate from CSM (9).

Tabes dorsalis Absent ankle jerks and impaired vibratory sense are the most frequent findings from a physical exam.
Slapping gait and Argyle Robertson pupil may be present. Diagnosis is made through combined serum
treponemal antibody assay and either a CSF lymphocytic pleocytosis or reactive CSF VDRL (9).

HIV-related myelopathy Spastic gait in generally debilitated patient, usually associated with marked weakness of the legs, with
the severity of weakness exceeding spasticity. Pain or radicular findings suggest another diagnosis (9).

Tropical spastic paraparesis Related to human T cell lymphoma virus. Pain and paresthesias are often primary complaints. Often
have an associated spastic bladder, and symptoms often suggest thoracic level involvement (9).

Hereditary spastic paraplegia Family history is very useful. Diagnosis of exclusion (70).

a ALS, amyotrophic lateral sclerosis; CSM, cervical spondylotic myelopathy; EMG, electromyelogram; MS, multiple sclerosis; MRI, magnetic resonance imaging;
CSF, cerebrospinal fluid; VDRL, Venereal Disease Research Laboratory antibody assay; HIV, human immunodeficiency virus.



Given the widespread availability and noninvasive nature of
MRI, myelography has been relegated to a secondary role in
the evaluation of CSM. It is primarily used for evaluating
patients who cannot undergo MRI study (e.g., those with car-
diac pacemakers) or in whom MRI data is inconclusive. 

Although plain films of the cervical spine are inexpensive
and widely available, the nearly universal presence of spondy-
lotic radiographic changes in the elderly, and the very similar
appearance of a cervical spine x-ray film in a symptomatic
patient and an asymptomatic patient limit their usefulness (3).
Cervical spine x-rays can demonstrate disc space narrowing,
osteophytosis, loss of cervical lordosis, uncovertebral joint
hypertrophy, apophyseal joint osteoarthritis, and vertebral
canal diameter (56). Sagittal view plain films may also be use-
ful in assessing sagittal alignment, which may influence poten-
tial surgical procedures. Flexion-extension views may be used
to diagnose instability, especially in the presence of degenera-
tive subluxation in addition to spondylosis (20). These can be
performed safely in patients with CSM, providing there is no
evidence of radiographic gross instability, by having the awake
patient flex and extend their neck as much as they can com-
fortably tolerate. 

ELECTROPHYSIOLOGICAL STUDIES 

Electromyography is rarely useful in the workup of the
majority of patients with CSM. It may be used to exclude spe-
cific syndromes, such as peripheral neuropathy. It also may be
of great assistance when amyotrophic lateral sclerosis (ALS) is
a concern. Somatosensory evoked potentials may also play a
role in the evaluation of spinal cord dysfunction because they
provide a more direct assessment of spinal cord function than
electromyography (58). A combination of electromyography
and somatosensory evoked potential evaluation may be useful
in some patients exhibiting signs of upper and lower motor
nerve root compression. These studies may help exclude ALS
and multiple sclerosis (69). 

LABORATORY STUDIES 

Various laboratory studies may assist in differentiating cer-
vical spondylotic disease as a cause of a patient’s symptoms
from other causes of radiculopathy and myelopathy. Cyano-
cobalamin (B12) levels and a serum rapid plasma reagin assay
may help distinguish metabolic and infectious causes of
myelopathy from CSM. 

DIFFERENTIAL DIAGNOSIS 

Several other conditions may present in a fashion similar to
CSM. It is important to exclude these because they may
explain lack of neurological improvement after surgery (14,
60). In particular, the absence of sensory abnormalities on
examination should alert one to the possibility of ALS.
Extensive weakness and wasting in the hand muscles, espe-

cially in the presence of fasciculations, should also make one
consider the possibility of ALS (61). Multiple sclerosis can
also present with symptoms similar to CSM (78). If there is a
lack of correlation between sensorimotor findings and
spondylotic changes, suspicion of a demyelinating process
should be raised. Other conditions to consider include nor-
mal pressure hydrocephalus, subacute combined degenera-
tion (vitamin B12 deficiency), tumors, rheumatoid arthritis,
spinal arteriovenous malformations, syringomyelia, thoracic
disc herniations and spinal stenosis, epidural abscess, tabes
dorsalis, tropical spastic paraparesis and hereditary spastic
paraplegia (Table 3) (45, 77). 

CONCLUSION

CSM remains a very common source of disability in the eld-
erly. It is imperative for the spine surgeon to be familiar with
its pathogenesis, presentation, and diagnosis. A detailed his-
tory and physical examination, combined with appropriate
radiological evaluation, should minimize misdiagnosis and
allow the spine surgeon to help patients with this potentially
devastating degenerative disease.
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