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Abstract
Objective To raise awareness about degenerative cervical myelopathy (DCM) and
to help family physicians identify, diagnose, and manage DCM more effectively.

Sources of information A PubMed search was conducted for articles published
between 1970 and October 2017, using the terms cervical myelopathy and
degenerative spinal cord injury with family medicine or primary care.

Main message Owing to limited knowledge of DCM in primary care, along

with the large variability of the disease, the diagnosis of DCM is often missed
or delayed. The natural course of DCM presents as a stepwise decline,

with symptoms ranging from muscle weakness to complete paralysis. All
individuals with signs and symptoms should be referred to a spine surgeon for
consideration of surgery; those with mild DCM might be offered conservative
treatment but should receive a surgical evaluation and opinion nonetheless.
Asymptomatic patients with evidence of cord compression on magnetic
resonance imaging might need to be referred for assessment; however, surgery
is not advised. It is critical to closely monitor asymptomatic individuals or
those with mild DCM for neurologic deterioration.

Conclusion Degenerative cervical myelopathy is the most common cause of
spinal cord dysfunction in adults. This review helps streamline its diagnosis in
primary care, allowing for improved chances of early diagnosis and prevention
of further neurologic decline among patients.

Case description

Mrs Cole is a 52-year-old woman who comes into the family practice with
complaints of numbness in both hands. She is finding that she has problems
with the coordination of her hands, has difficulty doing up buttons, and is
dropping things. She believes this is because her carpal tunnel syndrome
that she was diagnosed with in the past is worsening. She also reports that
she has had some neck pain and stiffness recently. She has continued work-
ing at her factory job, but is finding it more difficult.

Sources of information

A PubMed search was conducted for articles published between 1970 and
October 2017, using the terms cervical myelopathy and degenerative spinal
cord injury with family medicine or primary care.

Main message
Spinal cord injury (SCI) is a devastating condition that portends considerable

morbidity (eg, pain, spasticity, neurogenic bowel or bladder, autonomic dysre-

flexia).! Beyond this, there are social, emotional, and economic consequences
for patients, their families, and society at large (eg, employment, relationships,
community access, isolation).? The lifetime costs of traumatic SCI in Canada
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Editor’s key points

» Degenerative cervical myelopathy
(DCM) is the most common form

of spinal cord dysfunction in
adults. It occurs when age-related
osteoarthritic changes cause
narrowing of the cervical spinal
canal, leading to chronic spinal
cord compression and neurologic
disability. Owing to the variability
of clinical presentation, DCM can be
very difficult to diagnose.

» Degenerative cervical myelopathy is
often a slow stepwise deterioration.
Consider DCM as a differential
diagnosis in individuals presenting
with all or some of the following:
upper limb or neck pain, sensory
(paresthesia) or motor (weakness,
clumsiness) complaints in the
extremities (arms, legs, or both), and
unsteady gait.

» For patients with suspected

DCM, urgent magnetic resonance
imaging should be ordered; those
with considerable neurologic

signs and symptoms should be
referred immediately for magnetic
resonance imaging and consultation
with a spine surgeon or sent to the
emergency department.
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are estimated at $2 billion.* The prototypical SCI is still
commonly viewed as a traumatic injury caused by a
motor vehicle accident or fall; young male patients make
up 80% of new cases of traumatic SCI.* However, in actu-
ality, the leading cause of SCI is now degenerative cervi-
cal myelopathy (DCM).5¢

Degenerative cervical myelopathy occurs when age-
related osteoarthritic changes cause narrowing of the
cervical spinal canal, leading to chronic spinal cord com-
pression and resultant neurologic disability. A 2017 study
has estimated the prevalence of DCM to be 1120 per
1 million people in Canada, with an incidence of hos-
pitalizations at 4 per 100000 person-years.” However,
the precise prevalence of DCM is not known owing to
nonuniform definition and the lack of large population-
based studies, and thus true prevalence is thought to
be higher.® Patient presentation can vary broadly, with
symptoms ranging from mild dysfunction, such as numb-
ness or dexterity problems, to severe dysfunction, such as
quadraparesis and incontinence, as later findings.>*2 It
is important to note that paresthesia in the extremities is
often the first sign, and because it might be mild, it can be
easily overlooked by patients and providers.

Studies have shown that early diagnosis and surgical
management might improve neurologic and overall out-
comes'® and prevent further deterioration.'* More impor-
tant, the literature indicates that the most common initial
point of contact for those developing DCM is the primary
care provider."* For this reason, as the population ages,
family physicians and health care professionals will be
confronted with an increase in the number of patients
presenting with a wide spectrum of symptoms relating to
various stages of DCM.? However, owing to the variability
of clinical presentation, DCM can be very difficult to diag-
nose, with delay times of up to 2 years before a diagnosis
is made.'® Behrbalk et al found that delayed diagnosis was
due to a lack of knowledge within the primary care set-
ting.!® Our own experience with medical learners in pri-
mary care is that most of them can easily recite the signs
and symptoms of cauda equina syndrome, having been
taught this repeatedly during their medical education, but
often are not aware of or able to describe the signs and
symptoms for cord compression in the cervical spine.

There exists an important opportunity to affect the
outcomes of this potentially devastating condition.
The objective of this clinical review is to raise awareness of
DCM and to help primary care practitioners identify, diag-
nose, and manage DCM more effectively and efficiently.

Pathophysiology of DCM. Degenerative changes to
the components of the spine occur as a part of healthy
aging (Figure 1).5'° The pathogenesis of the disease can
be divided into 3 main components: static, dynamic, and
histopathologic.

Static: Static factors are structural factors that
cause canal narrowing. The degenerative cascade

Figure 1. Pathophysiology of DCM: Examples of potential
pathologic changes that can occur in the development of DCM.
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Adapted with permission from Davies et al.”

of DCM typically begins with the deterioration of the
intervertebral disk.>!'¢!7 The disk collapses and bulges
posteriorly causing a narrowing of the spinal canal
(Figure 2). Decreased disk height causes the spinal
column to shorten, leading to abnormal spine biome-
chanics.>*!1® The ligamentum flavum can also cause
compression by thickening and buckling into the spi-
nal canal. Ossification of the posterior longitudinal lig-
ament can also lead to DCM by direct compression
of the cord.”!®!” These changes often cause a stiffen-
ing of the affected structures. To compensate for the
decreased motion at the affected levels, adjacent regions
of the spine become hypermobile.'”

Dynamic: Dynamic factors refer to abnormal repeti-
tive movement of the cervical spine during flexion and
extension causing spinal cord irritation and compression.
Flexion might compress the spinal cord against anterior
osteophytes and intervertebral disks.”!¢17.1° Hyperextension
might lead to cord pinching between the posterior mar-
gins of the vertebral body anteriorly and the hypertrophied
buckled ligamentum flavum posteriorly.®1617.19

Histopathologic: Mechanical compression of the cord
leads to vascular changes causing ischemia and inflam-
mation.'® Chronic cord compression can lead to neuronal
cell loss, degeneration of the posterior columns and
anterior horn cells, and endothelial damage resulting
in a compromised blood-spinal cord barrier, which all
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accumulate to the functional decline of the patient.>!61
The effects of cord compression vary depending on the
degree of compression; however, they conclude in a
range of motor and sensory impairments, as detailed
below. As DCM is a progressive, degenerative condition,
it is estimated that 20% to 60% of those with myelopathic
symptoms will further deteriorate over time.!4202!

Signs and symptoms. At its earliest stage, DCM often
presents as numbness and tingling of 1 or more extrem-
ities. Primary care providers need to have a high degree
of suspicion in evaluating patients who present with
paresthesia (eg, if the patient reports symptoms in 1
hand, specifically ask about symptoms in other extremi-
ties and other associated signs and symptoms). Patients
might complain of “clumsiness” such as having diffi-
culty doing up buttons or changes in their handwriting.
For individuals presenting to primary care clinics with
all or some of upper limb or neck pain, sensory (paras-
thesia) or motor (weakness, clumsiness) complaints in
the extremities (arms, legs, or both), and unsteady gait,
DCM should be considered as part of the differential
diagnosis. Upper limb radicular pain is the most preva-
lent symptom in patients with DCM (86% of patients),
with neck pain only present for 60% of patients.'?
Degenerative cervical myelopathy is often a slow
stepwise deterioration, with symptoms of gait abnor-
malities, weakness, sensory changes, and dexterity
problems. Bowel and bladder problems can occur, but
are rare and often an indicator of severe cord injury.”!322
The most common physical signs upon examination
include motor weakness, particularly of the intrinsic

Figure 2. T2-weighted MRI of a cervical spine: Red arrow
indicates disk herniation causing spinal cord compression.

MRI—magnetic resonance imaging.

hand muscles, hyperactive reflexes, ankle or patellar
clonus, spasticity, and abnormal Babinski and Hoffmann
signs (Table 1).>!22% The finger escape sign can be highly
indicative of cervical cord dysfunction. During this test,
the patient holds his or her fingers extended and closed
together (in adduction). If the ulnar digits drift away
(into abduction or flexion), cervical cord damage might
be present.'? In addition, quantifying walking times (eg,
performing the 30-m walk test** or tandem gait) might
be useful to assess gait abnormalities. It is very impor-
tant to examine the cervical spine (performing move-
ments in all planes to determine if there is reproduction
of symptoms) in any patient presenting with radicular or
myelopathic symptoms; quite often, tests of the neck (eg,
cervical extension) might reproduce the paresthesia in
the extremities thereby indicating the cause.

Diagnosis of DCM is challenging especially in mild
cases, as signs and symptoms might be transient and less
severe. Urgent magnetic resonance imaging (MRI) should
be ordered for those with suspected DCM, and those with
considerable neurologic signs and symptoms should be
referred immediately for MRI and consultation with a
spine surgeon or sent to the emergency department.

Diagnosis of DCM. Diagnosis is determined by 1 or
more symptoms (hand clumsiness, gait imbalance,
numbness, weakness, and bladder dysfunction) and
signs (fine motor dysfunction of the hands, hyperreflexia,
gait ataxia, sensory deficits, and focal weakness) that
are attributable to the cervical spinal cord, as well as the
presence of spinal cord compression on MRI (Figure 2).2

Table 1. Clinical signs and tests for DCM

CLINICAL SIGNS
AND TESTS

DESCRIPTION

Clonus Muscular spasm involving repeated,
often rhythmic, contractions

Spasticity Velocity-dependent exaggeration of
stretch reflexes resulting in increased
muscle tone

Babinski sign Testing of the plantar reflex by stroking the

lateral sole of the foot from heel to ball and
moving medially to the great toe; extension
of the great toe and fanning of the rest is
considered an abnormal finding (positive
Babinski sign); a normal finding is flexion of
all toes (negative Babinski sign)

Abduction of flexion of the ulnar digits
upon holding the hand out, fingers closed

Finger escape sign

Flexion of the thumb or index finger upon
flicking the nail of the middle or ring finger

Hoffmann sign

With the neck in extension, lateral
flexion with axial compression
reproduces symptoms in the extremities

Spurling test

DCM—degenerative cervical myelopathy.

Data from de Oliveira Vilaca et al,” Baron and Young,*? and Glaser et al.®
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Magnetic resonance imaging is the current criterion
standard for diagnosis, visualizing the spinal cord and nerve
roots in relation to the cerebrospinal fluid. T2-weighted
images have the greatest contrast. The presence of cord
signal change should be assessed; compression might be
reflected by any deformation of the spinal cord and should
be assessed clinically. Cord compression might also be
seen on incidental imaging; asymptomatic cord compres-
sion is estimated at 8% to 57%.8 Computed tomography and
radiographs do not visualize the spinal cord and therefore
are not accurate for diagnosis of DCM; however, they can
provide useful information about dynamic changes, bone
quality, and alignment that can be used to guide surgical
intervention.® Electromyography is rarely useful in add-
ing to the diagnosis of DCM; however, it does hold value
in excluding other neurologic disorders such as peripheral
neuropathy, amyotrophic lateral sclerosis, and multiple
sclerosis.?* Somatosensory evoked potential might contrib-
ute to the diagnosis of DCM, as it provides a more direct
assessment of spinal cord dysfunction.!?2

Box 1 describes the clinical approach to diagnosis of
DCM at the office.>122

Office management of DCM. Patients with DCM can be
categorized into 3 groups: mild, moderate, and severe,
often classified by the modified Japanese Orthopedic

Box 1. Clinical approach to DCM: Consider the
following approach when a patient presents with
sensory or motor symptoms in the upper extremities,
with or without unsteady gait or neck pain.

Question his or her history of*
- other extremity symptoms (numbness, paresthesia, pain,
and sensory or motor dysfunction in arms and legs)
- bowel and bladder dysfunction (might be a late finding)
- saddle paresthesia (might be a late finding if present)
- gait disturbances

Physical examination should include

- cranial nerves

+ cervical ROM

- attention to the loss of ROM and reproduction of
symptoms with cervical spine testing or movements (ie, if
cervical extension reproduces symptoms in extremities)

- upper extremity ROM testing

+ myotomes and dermatomes (consider lower extremity
and sacral myotomes and dermatomes if symptoms are
present)

« Spurling test, deep tendon reflexes, tone, spasticity,
clonus, Babinski sign, and Hoffmann sign (Table 1)°1223

- gait, tandem gait

- digital rectal examination (if symptoms require
assessment of tone)

DCM—degenerative cervical myelopathy, ROM—range of motion.
*Patients who present with bilateral neurologic upper extremity
symptoms should be questioned and examined for a more central
cause such as DCM (eg, DCM has often been misdiagnosed as bilat-
eral carpal tunnel syndrome).

Association scale (mJOA) (Figure 3).8132¢28 We will also
discuss individuals who have evidence of cord compres-
sion on imaging but do not have myelopathic symptoms.

There is a paucity of high-quality studies relating to the
optimal management of patients with mild DCM. However,
in the absence of robust evidence, Fehlings and colleagues
recommend offering a trial of supervised, structured reha-
bilitative therapy as a conservative treatment measure.? If
there is no improvement or there is worsening with conser-
vative treatment, surgical treatment is recommended.?2%
Conservative treatment might also be indicated owing to
patient preference or unacceptable surgical risk. Examples
of conservative treatment include structured, careful phys-
iotherapy, a soft neck collar, massage, and medication;
however, there is a lack of evidence-based approaches to
conservative treatment.>°272° Cervical manipulative therapy
and cervical traction should be avoided in order to prevent
complications.*® It is also recommended that patients stay
away from activities that have high impact on the neck
(contact sports, skydiving, etc).

An important group of patients includes those who
are found to have cervical cord compression on MRI but
no signs and symptoms of myelopathy. Fehlings and col-
leagues?® recommend following these patients with regular
clinic visits but no treatment. However, a caveat to this is
that if a patient has radiculopathy with evidence of cord
compression on MRI, these individuals have a higher risk
of progressing to myelopathy; therefore, surgery might be
offered. A systematic review by Wilson et al reported that
only 8% of patients with evidence of spinal cord compres-
sion but who exhibited no myelopathic signs or symptoms
had developed myelopathy a year later.>' These patients
should be monitored thoroughly and frequently with
repeat MRI and physical examination.*> Owing to the lack
of consistent, evidence-based information on the natural
history, recommendations for treatment must be largely
determined on an individual basis.?*33

There are no studies examining the frequency of
repeat clinical and imaging examinations for those
treated conservatively®; however, these patients need
education regarding signs and symptoms that represent
deterioration, as well as close clinical monitoring and
repeat MRI depending on clinical examination findings.
Surgical intervention is reserved for those who fail to
respond to conservative treatment and whose symp-
toms progressively worsen.

Differential diagnosis. The wide variability and lack of
consistency in the pattern of onset of DCM can make
diagnosis clinically challenging. There are also other
neurologic disorders that might present in a similar
manner (Table 2).2102534 Carpal tunnel syndrome is a
common mistaken diagnosis for a more central cause
such as DCM; attention should be paid to proper diagno-
sis based on clinical presentation and testing, especially
if there are bilateral symptoms.3*
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Figure 3. Office management of DCM: Patients with DCM can be categorized as mild, moderate, or severe.

Encounter patient complaining of
upper limb (86%) or neck pain (60%)*

Screen patient for signs of

- gait abnormalities (67%)

« muscle weakness (62%)

« fine motor control problems (36%)

- urinary and bowel incontinence (17%)*

Send patient for x-ray scan and

an MRI to confirm presence
of spinal cord compression

Radiographic evidence
of cord compression

Mild DCM
- Offer a trial of supervised
structure rehabilitative therapy
« If there is no improvement or
symptoms worsen, surgery is
recommended

Moderate DCM
« Refer to neurosurgeon for
possibility of surgical treatment
« If conservative treatment is
chosen, monitor frequently (at
least annually) for deterioration

Severe DCM
+ Refer to a neurosurgeon for
surgical treatment
+ Monitor surgical success with
mJOA score, as well as gait and
manual dexterity assessment

DCM—degenerative cervical myelopathy, mJOA—modified Japanese Orthopedic Association, MRI—magnetic resonance imaging.
*Proportions given indicate the proportion of patients with DCM for whom the signs and symptoms are present.
Data from Martin et al,® Behrbalk et al,” Kato et al,”® Tetreault et al,” and Fehlings et al.®

Surgical treatment. Surgery is highly recommended
for those displaying moderate (mJOA score of 12 to 14)

Table 2. Differential diagnoses that might present
similarly to DCM, with some possible signs and

symptoms that might differentiate from DCM

DIFFERENTIAL DIAGNOSES  DIFFERENTIATING SIGNS AND SYMPTOMS

Amyotrophic lateral
sclerosis

- Absence of sensory symptoms®*°
- Cranial nerve findings (speech
and swallowing deficits [bulbar])

Multiple sclerosis - Visual dysfunction®®
- Cranial nerve findings (visual, bulbar)

- Fatigue

Peripheral nerve

entrapments (ulnar
neuropathy, carpal
tunnel syndrome)™®

- Lack of central symptoms

Intracranial pathology
(eg, brain neoplasm)

- Cranial nerve findings
+ Headache, vomiting
- Altered cognition

Normal pressure - Cognitive changes

hydrocephalus®* « Speech or swallowing problems
Vitamin B deficiency®° - Fatigue

- Cognitive dysfunction

« Glossitis

- Visual dysfunction

DCM—degenerative cervical myelopathy.

to severe (MJOA score of <11) symptoms of DCM.!!28
Research has shown that the positive outcomes of
surgery far outweigh possible negative complications
of surgery (worsening myelopathy, hematoma, dyspha-
gia).!'**37 The goal of surgery is to decompress the spi-
nal cord, stabilize the spinal column, and prevent any
further neurologic damage. Research has shown vari-
able outcomes of surgery. Successful surgery occurs in a
third of individuals, 40% show no change, and 25% show
signs of worsening.>''*® The literature is still unclear as
to why some individuals get better and others continue
to decline after surgery; however, a 2015 study suggests
that patients are more likely to improve (based on mJOA
score) following surgery if they are younger, have milder
symptoms of shortened duration preoperatively, do not
smoke, have fewer comorbidities, and do not present
with gait dysfunction.* Despite treatment, many patients
might have residual spinal cord deficits such as neuro-
genic bladder or bowel, spasticity, and pain; the primary
care provider will need to monitor and manage these.

Case resolution
On further questioning, Mrs Cole mentions she has also
noticed some mild tingling in her legs and feels her bal-
ance is not as good as it once was. She denies bowel
and bladder symptoms. Physical examination findings
reveal a decreased cervical range of motion, with an
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increase in extremity symptoms with cervical extension.
She has increased (grade 3+) upper extremity reflexes,
a positive Hoffmann sign bilaterally, and decreased
coordination in her hands. She is unable to perform
tandem gait and has a positive Babinski sign. An urgent
MRI of the cervical spine and brain is ordered. The MRI
reveals a C5-C6 osteochondral bar with moderate mass
effect on the thecal sac, moderate to severe spinal canal
stenosis, and myelomalacia within the cord. At C6-C7
there is moderate diffuse disk bulging with mass effect
on the thecal sac, moderate to severe spinal canal ste-
nosis, and myelomalacia within the cord. Mrs Cole is
referred urgently to neurosurgery and ultimately under-
goes C5-C6 and C6-C7 anterior discectomy and fusion.

Conclusion

Degenerative cervical myelopathy is the most common
form of spinal cord dysfunction in adults. Family physi-
cians need to be aware of the condition and the associ-
ated clinical examinations leading to timely diagnosis and
management. All individuals with signs and symptoms
should be referred to a spine surgeon for consideration
of surgery; those with mild DCM might be offered con-
servative treatment but should receive a surgical evalu-
ation and opinion nonetheless. Asymptomatic patients
with evidence of cord compression on MRI might need
to be referred for assessment; however, surgery is not
advised. It is important to educate asymptomatic individ-
uals and those with mild DCM about the signs and symp-
toms that represent deterioration, as well as to closely
monitor these patients for neurologic deterioration. %
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