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In contemporary clinical practice, the prevalence of neck pain in the general population is approximately
15%. The challenge for the primary care specialist is to be able to recognize the more serious disorders that
require early referral. Additionally, it is important to have the confidence to institute specific treatment for
nonurgent conditions in order to avoid unnecessary referral of patients with generally self-limiting conditions.
Cervical spondylosis is a general and nonspecific term that encompasses a broad spectrum of afflictions
but, for purposes of clarity, can be organized into three clinical syndromes: Type I Syndrome (Cervical
Radiculopathy); Type II Syndrome (Cervical Myelopathy); and Type III Syndrome (Axial Joint Pain). It is
important to remember that shoulder problems can masquerade as cervical problems, and vice versa (e.g.
adhesive capsulitis, recurrent anterior subluxation, impingement syndrome, rotator cuff tear, etc.). A number
of management options, including pharmaceutical, physical therapy, and psychological therapies, are available
once a diagnosis has been made.
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T

he diagnosis and treatment of painful
conditions affecting the cervical spine has
always challenged physicians. At the turn of the last
century, with the development of roentgen ray examinations,
spinal “arthritis” was recognized to be a potential cause of
neurologic compromise. In the mid-1930s, the independent and
simultaneous appearance in the medical literature of two landmark
articles, one by Mixter and Barr and the other by Peet and Echols,
led to the rapid and widespread acceptance of the clinical
importance of the intervertebral disc (1,2). Dr. Dean Echols
subsequently founded the Department of Neurosurgery at
Ochsner Clinic. His pioneering efforts have been continued and
extended by his neurosurgical colleagues, residents, and
successors.
In contemporary clinical practice, several epidemiological
studies indicate that the prevalence of neck pain in the general
population is approximately 15%. In the workers compensation
arena, the prevalence of various sorts of neck complaints is even
higher. Not even physicians are immune to this affliction as it
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seems the frequent performance of procedures requiring awkward
neck positions predispose the practitioner to the development of
cervical pain (3).
Most people who develop neck problems never seek medical
attention. Those that do present for treatment generally have
relatively minor disorders that tend to resolve with or without
specific treatment. The challenge for the primary care specialist
is early recognition of the more serious disorders for early referral
and knowing when to refer those other patients who fail to respond
to treatment. Therefore, the emphasis of this brief review is on
the differential diagnosis, focusing especially on the more
commonly encountered disorders, and management options.

Cervical Spondylosis
The basic concepts that relate to similar conditions in the
lumbar spine are essentially identical to those that apply in the
neck; the following discussion, however, will focus on the cervical
spine. Cervical spondylosis is a general and nonspecific term that
refers to the degenerative changes that develop either
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spontaneously with age, or secondarily as the result of trauma or
other pathological condition. These changes develop slowly. The
earliest event is probably a biochemical change in the substance
of the disc, resulting in decreased water content. This causes an
alteration in the biomechanics of the spine due to loss of the shock
absorber-like action of the discs. As a result, secondary changes
occur in the other component tissues (facet joints and ligaments)
comprising the other elements of articulation between the
vertebrae. The human body reacts to this abnormal state by
attempting to heal the spine in the same way it deals with long
bone fractures—by producing bridging bony deposits called
marginal osteophytes (i.e. “spurs”). If this process successfully
goes to completion, it results in an auto-fusion. Kirkaldy-Willis
conceived of this process as passing through three phases:
I. Dysfunction
II. Instability
III. Stabilization (4)
The instability in phase II may either be painful micromotion
or frank subluxation (i.e. degenerative spondylolisthesis).
Ultimately, the elder spine becomes shorter (due to loss of disc
height) and stiffer (due to the spontaneous auto-fusion).
Sometimes this process goes all the way to completion whereas
in other patients it will stop and fail to progress. Occasionally the
chronic clinical course is complicated by a superimposed acute
disc herniation. The displaced nucleus pulposus and/or bulging
annulus fibrosis is called a “soft” disc herniation. In contrast, the
slowly developing calcified enlargement of a posterior marginal
osteophyte is called a “hard” disc herniation. Both types may
coexist, as they are different manifestations of the same clinical
spectrum.
Like death and taxes, cervical spondylosis would seem to be
unavoidable. The radiographic appearance of human spines
reflects this fact. By age 60-65, 95% of nonsymptomatic men and
70% of nonsymptomatic women show a least one degenerative
change on plain films (5). Therefore, the mention of degenerative
change on an x-ray report is not necessarily a cause for concern.
As our radiological colleagues correctly point out, “clinical
correlation is recommended.”

The Clinical Syndromes of Cervical
Spondylosis
From a statistical standpoint, cervical spondylosis is usually
associated with mild self-limiting aches and pains or is not
symptomatic at all. Nevertheless, individual patients may develop
symptoms. Three distinct clinical syndromes can result from
cervical spondylosis:
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Type I:
Type II:
Type III:

Cervical Radiculopathy
Cervical Myelopathy
Axial Joint Pain, a.k.a. mechanical
neck pain, motion segment pain,
“discogenic” pain, facet syndrome,
painful instability, etc. (6).

The first two reflect neurologic involvement, whereas the
third represents painful joint dysfunction. There is often overlap
between these syndromes, which can coexist simultaneously. For
purposes of clarity, however, they will be discussed separately.

Cervical Radiculopathy (Type I Syndrome)
Cervical radiculopathy is the easiest syndrome to recognize
and its clinical manifestations of neck pain with radiating upper
extremity pain and/or weakness and/or numbness are familiar to
every physician. Radiculopathy is caused by combined
compression and inflammation of a spinal nerve. Both factors
are necessary. This can be caused by either an acute “soft” disc,
chronic “hard” disc, or more rarely by posterior compression from
a hypertrophied facet joint.
The distribution of the upper extremity signs and symptoms
correspond to a specific nerve root, with characteristic reflex,
motor, and sensory loss. The two most common sites are the C56 disc (C6 nerve root) and the C6-7 disc (C7 nerve root). In the
fully developed form, C6 deficit includes a decreased bracialradialis
reflex, weakness of the biceps muscle, and pain and/or paresthesias
radiating down the arm to the thumb and index finger (“sixshooter” pattern). In contrast, involvement of the C7 root would
cause loss of the triceps reflex, weakness of the triceps muscle,
and pain and/or paresthesias radiating to the middle finger.
In the absence of objective neurologic deficit, three clinical
signs are useful in diagnosing the presence of cervical
radiculopathy. The first is the Spurling sign. Bending the neck
laterally so that the ear approximates the shoulder safely performs
the Spurling maneuver. This should be done without rotation
but with some cervical extension. In other words, the patient
looks straight ahead and up while attempting to touch the ear to
the shoulder. If pain is increased with lateral bending toward the
painful arm, radiculopathy is suggested (this maneuver tends to
close the neural foramen). On the other hand, if it is more painful
to laterally bend away from the side of the painful arm, then a
nonspecific soft tissue etiology is presumed (pain from further
stretching of bruised or stretched musculo-ligamentous
structures).
Two additional mechanical signs strongly suggest the
presence of cervical radiculopathy: One is the relief of radiating
extremity pain by applying manual traction to the neck. The other
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is relief of pain by placing and resting the patient’s forearm on the
top of the head. In fact, a few patients will have discovered the
latter maneuver by themselves and adopt that position
spontaneously.
These three mechanical signs have high specificity but only
about 50% sensitivity. Therefore, the presence of these signs
strongly suggests cervical radiculopathy. If these signs are absent,
however, the diagnosis of cervical radiculopathy is by no means
excluded (7).

Cervical Myelopathy (Type II Syndrome)
The posterior longitudinal ligament is strongest in the
midline, which directs most disc herniations off to one side or the
other—toward a nerve root and away from the spinal cord.
Sometimes, however, either from acute or chronic processes, the
spinal cord itself is involved. The recognition of severe cervical
myelopathy is straightforward because the clinical manifestations
are so dramatic. There is weakness of all four extremities together
with a sensory level below which there is reduced or absent
appreciation of pain, touch, vibration, or position sense. Reflexes
are too brisk and may be self-sustaining as with ankle clonus.
Muscular tone is increased and some degree of rigidity of the
extremities is present. This increased muscle tone is also present
in the bladder wall, producing frequency and nocturia. In advanced
cases, there may even be sphincter disturbance, although this is
rare in the absence of significant trauma.
Pathological reflexes are also present. Hoffmann’s sign and
Babinski’s sign are important clinical manifestations. Flicking the
middle finger nail and observing a reflex clawing flexion of the
thumb and the other digits elicit Hoffman’s sign. Babinski’s sign
is familiar to most physicians and describes extension of the big
toe and fanning of the other toes in response to stroking the sole
of the foot. With acute or advanced cervical myelopathy, the
diagnosis is usually clear and the need for early referral for
neurosurgical consultation is obvious.
The diagnosis of chronic or early cervical myelopathy can be
extremely difficult as the signs and symptoms are notoriously
subtle. The patient will often complain of difficulty with fine
movements and control of the fingers. Fastening and unfastening
buttons, for example, can become difficult. The gait disturbance
may be described as a sense of unsteadyness, rather than weakness.
Sensory loss is highly variable and sometimes takes the form of
“glove-and-stocking” distribution that is often seen in peripheral
neuropathy. A mild peripheral neuropathy often occurs normally
in the elderly and is often nonsymptomatic except for loss of the
ankle reflex. When this coexists with chronic myelopathy, the
expected increase in deep tendon reflexes may be masked.
Increased tone may be the only abnormal sign in the lower
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extremities. This is checked by asking the seated patient to dangle
the legs as loosely as possible off the edge of the examination
table. Grasp the lower leg and shake it gently back and forth—the
foot and ankle should be floppy. If instead the lower leg, ankle,
and foot move together stiffly as a unit, myelopathy should be
suspected.
Two clinical signs are useful in detecting subtle myelopathy
in the upper extremities. Ono et al described both of these: the
Finger Escape and Grip-and-Release signs (8). To perform the
Grip-and-Release test, the examiner measures the speed at which
the patient’s hand can alternate between closing into a fist and
full finger extension. Normal adults can perform rapid complete
grip and release to full finger extension 20 times in 10 seconds.
This not only becomes slower but, in advanced cases, exaggerated
wrist flexion occurs with attempted finger extension and
exaggerated wrist extension occurs with finger flexion. Care must
be taken to keep the wrist in a neutral position. The Finger Escape
sign is elicited by observing that it is impossible for the patient to
keep the fully extended fingers completely adducted. Instead,
there is an irresistible tendency for the fingers, especially the little
finger, to spread apart.
It is important to keep a high index of suspicion of this clinical
entity because the diagnosis by physical examination alone is quite
challenging. In addition, the natural history of relatively mild
cervical spondylitic myelopathy is still poorly defined. The rate of
progression of myelopathy is unpredictable. Deterioration usually
occurs slowly and long periods of constancy are commonly
observed. Rapid worsening can, however, tragically occur. Once
severe neurologic deficits are present, they are unlikely to resolve
spontaneously. Indeed, even appropriate surgical intervention
may not be able to recover lost function.

Type III Syndrome
The world can be divided into “lumpers” and “splitters” and,
because this article is intended for a general audience, we will fall
in with the former group and consider Type III Syndrome to be a
single entity. In reality, however, it encompasses a heterogeneous
collection of etiologies. These diverse conditions share in common
the fact that joint dysfunction in the spine can be painful. In the
appendicular skeleton, it is well known that pathologic hip and
shoulder joints, for example, can be sources of pain. By extension,
it should be clear that joints in the axial skeleton could produce
pain syndromes as well.
The two types of joints in the adult spine include
1) diarthrodial joints (synovial joints of the gliding variety including
not only the facet joints but also the costovertebral, atlantoaxial,
and sacroiliac joints) and 2) amphiarthrodial joints, which are
slightly moveable nonsynovial joints with two subtypes: Symphysis
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Type (the fibrocartilage of the intervertebral disc) and the
Syndesmotic Type (the ligamentum flava, as well as the
intertransverse, intraspinous, and supraspinous ligaments).
The point is that the structures, which join the vertebral bones
together to form the spinal column, are complex joints.
Type III syndrome is characterized by neck pain together
with radiation to one or more of the following: the medial
scapula, chest wall, shoulder area, and head. There may be a
vague aching referred to the proximal upper extremity but pain
referred below the elbow suggests nerve root involvement. In
a pure Type III Syndrome there is no neurologic deficit because
the symptoms stem from a joint(s). Headaches are usually
associated with cervical muscle spasm and present occipitally,
sometimes with secondary frontal radiation. Pain referred to
the medial border of the scapula is particularly important to
recognize since lack of awareness of this common symptom
can lead to unnecessary scans of the thoracic spine. As with
motion of painful joints elsewhere, movement of the neck
produces pain, and pain is relieved by rest and immobilization.
There should be a significant correlation between activity and
pain. Theoretically, a neck brace should cause improvement,
but in fact, the response is inconsistent. This is because even
a hard collar is unable to completely immobilize the neck.

Differential Diagnosis
The differential diagnosis of cervical spondylosis is presented in
Table 1. A complete discussion is beyond the scope of this article;
however, a few points are worth mentioning. Brachial plexitis, or
brachial plexus neuropathy, is a rare condition but one with a dramatic
presentation. Onset of pain is sudden and severe. After a variable
period of usually a few weeks, the pain is replaced by weakness. The
prognosis is generally favorable with spontaneous recovery, but the
rate of recovery is over months to years. The etiology is unknown,
and about half of patients report antecedent illness or immunization.
It is important to remember that shoulder problems can
masquerade as cervical problems, and vice versa. Adhesive capsulitis,
or “Frozen Shoulder,” is characterized by loss of passive range of
motion in all degrees, especially external rotation, and can be seen in
conjunction with cervical radiculopathy, especially in the elderly.
Whether it is secondary to disuse of the joint because of the painful
radiculopathy or whether it represents a forme fruste of reflex
sympathetic dystrophy is unclear. Recognition of this entity is
important because it may persist following resolution of the
radiculopathy, and specific treatment may be required.
Recurrent anterior subluxation, or “Dead Arm Syndrome,” occurs
primarily in young throwing athletes. Partial anterior dislocation at
the glenohumeral joint is associated with vague distal numbness and
tingling of the arm, which can superfically resemble a radiculopathy.

Table 1. Differential Diagnosis of Clinical Syndromes Resembling Cervical Spondylosis.

Radiculopathy
(Type I Syndrome)
Acute

Lateral disc herniation
Brachial plexitis

Chronic

Lateral disc herniation
Focal facet hypertrophy
Shoulder pathology:
Adhesive capsulitis,
Recurrent anterior subluxation,
and Impingement syndrome
Entrapment neuropathy:
Carpal tunnel syndrome,
Thoracic outlet syndrome
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Myelopathy
(Type II Syndrome)
Central disc herniation
Pathologic fracture
Guillain-Barré syndrome
Central disc herniation
Cervical canal stenosis:
Congenital, Metabolic, and Acquired
Spinal instability
Multiple sclerosis
Normal pressure hydrocephalus
Vitamin B12 deficiency
Neoplasm: Vertebral metastasis and
Infection: Discitis/osteomyelitis,
Epidural abscess, Neurosyphilis,
and HTLV-1
Syringomyelia
Arteriovenous malformation
Myopathies

Axial Joint Pain
(Type III Syndrome)
Cervical strain or sprain
Painful amphiarthrodial joint (disc)
Painful diarthrodial joint (facet joint)
Fibromyalgia
Nonorganic, malingering and/or
symptom magnification,
Hypochondriasis and/or
somatoform disorders
Failed surgical fusion
Referred visceral pain:
Angina pectoris
Pancoast’s tumor
Subdiaphragmatic pathologies
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Impingement Syndrome includes tendinitis of the supraspinatus
tendon (less commonly, long head of the biceps tendon) and can
result in radiation of pain distally down the arm, mimicking a
cervical radiculopathy. Calcific deposits can occur in a chronically
inflamed tendon causing sudden intense pain (sometimes referred
to as bursitis). Ultimately, a tear may occur at the tendinous
insertion of the supraspinatus muscle into the joint capsule
(Rotator Cuff Tear). Unlike the situation in Frozen Shoulder, there
is full passive range of motion – but it hurts. External rotation is
weak, and power in the first 90 degrees of abduction is often lost
(“falling arm sign”). In summary, when the patient reports pain
when the examiner moves the shoulder – suspect a shoulder joint
problem.
Carpal Tunnel Syndrome is a very common condition, and
may occur in association with a cervical radiculopathy (“double
crush syndrome”). Painful numbness occurs especially at night,
characteristically awakening the patient. In the morning, many
patients try to shake the hand awake. Tinel’s sign is positive at
the wrist, and palmar thumb abduction (perpendicular to the plane
of the palm) is weak. A wrist splint at night coupled with a NSAID
and Vitamin B6 (pyridoxine) is therapeutic in mild cases.
Fibromyalgia, or fibrocytis, is a common syndrome of
unknown cause. There is widespread pain, tenderness to palpation
at many different points, and associated symptoms including some
or all of the following: fatigue, morning stiffness, tingling
paresthesias, anxiety, headache, prior depression, and irritable
bowel. There is no specific diagnostic test, and indeed, it is a
diagnosis of exclusion that responds poorly to treatment.
Management is frustrating for both the physician and the patient
as illustrated by the following quotation: “Usually when I go to
see the doctors I tell them about the pain that’s worst. If I tell
them about everything, they think I’m nuts” (9). Recognition of
this affliction is essential in order to avoid well-intentioned efforts
at surgical intervention.

Management Options
Most patients who develop symptoms because of cervical
spondylosis have self-limiting conditions. A double blind,
controlled, multicenter trial of placebo versus NSAID plus musclerelaxer was conducted on patients with acute musculoskeletal pain
and associated spasm of the neck or low back. There was initial
improvement in the treatment group, and this difference was
statistically significant. However, by 10 days the difference had
disappeared. The explanation was not that the medicines lost
their effectiveness, but rather that the placebo group
spontaneously improved (10). In patients with a normal
neurological examination, it might make sense to treat initially
with acetaminophen and avoid the potential side effects of NSAIDs.
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When patients present with signs or symptoms of cervical
radiculopathy, the neurologic examination is important. Significant
motor weakness indicates the need for early but nonemergent
surgical referral; otherwise, a nonsurgical regimen can be
considered. Lateral flexion and extension cervical X-rays should
be obtained to exclude the presence of frank instability or other
significant structural problems. The mainstay of treatment is the
combination of an NSAID and cervical traction. Simple over-thedoor home traction devices are available, and sometimes, personal
instruction by a therapist reassures the patient. Recommendations
are based on body habitus and normal x-rays. Usually starting
with 8 pounds for 20 minutes 3 times daily is a safe approach. In
muscular males with large necks, it may be necessary to slowly
work up to 15 pounds. Traction will aggravate cervical muscle
spasm but is usually successful in reducing the radicular
component of pain down the arm. Temporal mandibular joint
problems are a relative contraindication to traction. Supervised
traction in a physical therapy setting can also be helpful, but
generally, home treatment is just as effective. Muscle relaxers and
analgesics may also be added. Although 4 to 6 weeks is a
reasonable duration for this approach, earlier surgical referral is
always at the discretion of the treating physician. MRI scans are
usually diagnostic, but occasionally the surgical consultant may
also need to obtain a myelogram/CT scan combination. The
referring physician generally should not order an ordinary CT scan
since this test by itself is rarely helpful in the management of
cervical spondylosis. The results of surgical intervention in cases
of persistent cervical radiculopathy with a clear radiological
diagnosis are usually very good.
A diagnosis of cervical myelopathy calls for specialty referral,
and it is often helpful if a cervical MRI scan is available at the time
of consultation. The decision for surgery is individualized since
the natural history and rate of progression of mild myelopathy
are uncertain. However, surgical intervention is more strongly
considered when the symptoms are advanced or the radiographic
findings are impressive. Because the older technique of simple
laminectomy often yielded low rates of improvement in advanced
cases, more complete and thorough surgical approaches have been
developed. In these very difficult patients, some gratifying results
have been obtained (11,12).
The primary treatment for a patient with the symptoms of
Type III Syndrome is “tincture of time.” In fact, they will initially
be identified as suffering with cervical “sprain” or “strain.” Usually
these symptoms resolve; however, in a few patients the symptoms
become chronic. It is in this group that the diagnosis of Type III
Syndrome may be considered.
Some experienced physicians deny the existence of Type III
Syndrome as a bona fide entity. There are several understandable
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reasons for this skeptical attitude. The neurological examination
is normal. The manifestations are primarily subjective, as no one
yet has invented a “pain meter.” Cervical muscle spasm can be
objectively assessed with biofeedback equipment, but its presence
is not a requirement for the diagnosis. The radiographic
correlation is poor since asymptomatic cervical spondylosis on
plain films, myelograms, and MRIs is found with normal aging
(5,13,14).
The management of Type III Syndrome is difficult as well.
Indeed, some patients are incurable. If significant cervical spasm
is present with secondary muscle contraction-type headaches, a
specific treatment can be offered. Biofeedback training in the
Department of Psychiatry for the development of muscle relaxation
techniques is often very helpful for this particular symptom (15)
and can also provide a back door entry to a psychological pain
management approach that might otherwise be unacceptable to
the patient. Sometimes a “conservative” approach employing longterm physical therapy as well as many “therapeutic” injections is
adopted. The real utility of these expensive modalities should be
examined as carefully, and with as much scrutiny, as surgical
interventions. Chronic undiagnosed pain is frustrating for the
physician, and well-intentioned efforts are laudable. However, in
the chronic low back pain arena, a double blind, prospective,
controlled study showed that epidural steroid treatment worked
well but was no better than intramuscular injection (16). Similarly
a double blind, placebo controlled trial evaluating facet injections
with steroids failed to produce any sustained improvement (17).
While therapeutic injections have questionable value,
diagnostic injections can be very helpful. The main difficulty in
Type III Syndrome is finding the source of the pain, the so-called
“pain generator.” Diagnostic injections help to identify the pain
generator(s) either by re-recreating the pain or by temporarily
relieving the pain. While details would be beyond the scope of
this article, a brief exposition of this concept may be helpful. In
general, the spinal column can be divided into an anterior column
(discs and vertebrae) and a posterior column (facet joints). MRI
scans and discography (validated by the presence of a normal
control level) is used to evaluate the anterior column, whereas
single photon emission computed tomography (SPECT) scans and
facet injections are used to investigate the posterior column
(18,19). If the pain generator(s) can be identified, surgical
intervention can be considered. Careful psychological evaluation
is essential in order to maximize the potential for improvement.
This is done before even considering discography (20,21). A
Minnesota Multiphasic Personality Inventory (MMPI) with an
interview by a clinical psychologist is used for screening, with
referral to a pain management psychiatrist/psychologist team if
indicated. Any coexistent depression and/or anxiety must be
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recognized and treated prior to surgery. In one long-term followup study, the adverse effects of compensation status on surgical
results diminished over time. However, psychological
disturbance continued to exert a statistically significant negative
effect on clinical outcome even 10 years after fusion surgery (22).
It is also essential to treat nicotine addiction, as both experimental
and clinical studies confirm a strong negative effect on outcome
(23-25).
Even with very thorough screening and diagnosis, the
surgical results in patients with Type III syndrome are the least
favorable as a group. Nevertheless, it is possible to obtain
satisfactory results in carefully selected cases (26).
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