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The case
Mr. P is a 45-year-old airplane mechanic with a 5-year history of intermittent
neck pain, occipital headaches, bilateral shoulder pain, interscapular pain
and left arm pain. His condition has not improved with conservative manage-
ment consisting of neck support with a soft collar, range of motion and iso-
metric neck exercises, and analgesics. Over the last 12 months, his symptoms
have become worse and more persistent. His most recent physical examina-
tion revealed decreased lateral flexion of the neck. Neck extension and head
compression reproduce his neck, shoulder and interscapular pain. Motor and
sensory functions are normal. He has hyperreflexia on the left side and Hoff-
mann’s sign (finger jerk) bilaterally.

Neck pain is a common problem in ambulatory medical practice. Slightly
more than 50% of adults experience neck pain at some time. In daily prac-
tice, it is useful and practical to deal with every patient with neck pain us-

ing an organized approach. I have found that thinking through the following series
of points is helpful in organizing the management of patients with neck pain.

In most cases of neck pain, no clear-cut underlying definable pathology can be
identified. These patients should be managed conservatively, with the aim of pre-
venting disability and controlling symptoms. In a minority of cases, pain can be the
result of varied pathology. It is important to identify the pathology early so that
these patients can be managed properly without undue consequence.

The causes of neck pain

Cervical problems can be divided into 2 main groups: those arising mainly from
the joints and associated ligaments and muscles of the neck and those involving the
cervical nerve roots or the spinal cord.

The pathologic causes of these problems are
• injury or degeneration affecting muscles or ligaments, soft-tissue strain (the

term cervical spondylosis is commonly used for these conditions)
• inflammation, for example, rheumatoid arthritis, ankylosing spondylitis
• infection, for example, discitis, epidural abscess, meningitis
• infiltration, for example, metastatic carcinoma, osteoid osteoma, spinal cord

tumours
When confronted with a patient with neck pain, a physician must, first, deter-

mine to which of the 2 clinical groups the patient belongs and, second, identify any
underlying pathology. Careful history-taking and a proper physical examination are
usually sufficient (Table 1), although at times laboratory tests or imaging are
needed to establish or confirm a diagnosis.

History

In taking the patient’s history, the physician should always consider the mode of
onset, duration and location of the neck pain; associated symptoms, such as pain
elsewhere (especially in other joints); weakness; sensory disturbances; gait disorders;
vertigo; visual disturbance; stiffness; deformity; constitutional symptoms such as
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fever, anorexia and weight loss; and comorbid conditions,
such as malignancy and infections.

Group 1: Problems arising mainly from the neck
joints and associated ligaments and muscles

Most patients in this group complain of pain and stiff-
ness. They usually have a history of excessive or unaccus-
tomed activity or of sustaining an awkward posture (e.g., as
in painting a ceiling). In general, there is no history of a
specific injury. Ligament and muscle pain tend to be local-
ized and asymmetric. Pain that arises from joints or discs is
usually described as a deep, dull aching sensation. Pain
from the upper cervical segments is referred toward the
head, and pain from the lower segments is referred to the
upper limb girdle (Fig. 1).

Symptoms are usually aggravated by neck movement
and relieved by rest. The pain is often episodic, which is a
reassuring feature, because sinister pathologic processes of-
ten produce symptoms that are relentless and progressive.

The C2–3 facet joints may be the source of occipital
headache. It is usually dull and may be a referred pain
through the occipital nerve. The prevalence of this phe-
nomenon is unclear. The pathology is likely to be a degen-
erative process.

Group 2: Problems involving the cervical nerve
roots or the spinal cord

Patients with nerve root involvement complain of signifi-
cant root pain, which is usually sharp, intense and often de-
scribed as a burning sensation. It can radiate out to the
trapezial and periscapular areas or down the arm in a der-
matomal distribution. Many patients also complain of numb-
ness and motor weakness in a myotomal distribution.
Headache may occur if the upper cervical roots are involved.
The symptoms often correlate with specific head positions;

they become more severe with neck hyperextension, particu-
larly when the head is tilted toward the affected extremity.

Myelopathy is an uncommon complication of cervical
spondylosis that is usually not recognized until late in the
course of disease. Patients with spinal cord compression
may suffer many years of neck, shoulder and arm pain be-
fore their condition is diagnosed correctly. It is often ac-
companied by the gradual onset of shock-like sensation
spreading down the spine and possibly into all 4 extremities.
There may be lower motor neuron weakness at the level of
the lesion. Myelopathy commonly occurs at the level of the
fifth cervical vertebra and affects shoulder abduction (del-
toid muscle) and external rotation (infraspinous muscle). It
may also be associated with Hoffmann’s sign (finger jerk),
difficulty in walking and clumsiness of hand movement.
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Table 1: Symptoms and history associated with neck pain

Group 1: Cervical problems arising mainly from
neck joints and associated ligaments and muscles

Group 2: Cervical problems involving the
cervical nerve roots or the spinal cord

• Patients complain of pain and stiffness  • Patients complain of significant root pain
• Pain is a deep, dull aching sensation and

often episodic
 • Pain is sharp and intense and is often

described as a burning sensation

• Patients have a history of excessive or 
unaccustomed activity or of sustaining an 
awkward posture

 • Pain may radiate to the trapezial and 
periscapular areas or down the

 arm
• There is no history of specific

injury
 • Patients complain of numbness and motor
 weakness in a myotomal distribution

• Ligament and muscle pain are localized and
asymmetric

 • Headache may occur if the upper cervical 
roots are involved

• Pain from upper cervical segments is referred
toward the head; pain from lower segments,  
to the upper limb girdle

 • Symptoms often become more severe with 
neck hyperextension

• Symptoms are aggravated by neck movement
and relieved by rest

Fig. 1: Pattern of pain referred from the cervical segments.
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Physical examination

The physical examination should begin with a general
assessment. Although most neck pain is caused by local me-
chanical problems, it can be part of a systemic medical
problem. The physician should look for evidence of weight
loss, pallor suggestive of anemia, adenopathy and abnor-
malities of the heart, chest and abdomen. Abnormalities of
posture, movement, facial expression and gesture should be
noted. Finally, cervical problems often require examination
of the shoulders, arms and the peripheral nervous system.

Local assessment

Further examination should include careful inspection
of the skin and assessment of the position of the head and
neck. The physician should palpate the anterior and poste-
rior structures of the neck, especially the spinous processes,
facet joints, paraspinal muscles and soft tissues, for tender-
ness. The temporal artery should be checked for tenderness
and induration to ensure that temporal arteritis is not the
cause of the neck and shoulder pain. One should also look
for tenderness and enlargement of the lymph nodes, thy-
roid gland and salivary gland, because pathology in these
structures could also cause neck or shoulder pain.

The physician should examine neck movement in 3
planes, flexion-extension, left-right rotation and left-right
lateral flexion, and should compare active and passive
movement. Active movement by the patient may be re-
stricted by pain. Most mechanical neck problems are
caused by local injury or wear and tear. Lesions are usually
asymmetric, and the range of movement will be asymmetri-
cally painful or limited. Inflammatory or neoplastic disor-
ders, on the other hand, are widespread and more or less
symmetric; thus, pain distribution and movement restric-
tion will also be symmetric.

Neurologic assessment

The physician should determine the level of sensory and
motor involvement. Hoffmann’s and Babinski’s signs, gait
disorders and spasticity will only occur in patients with
spinal cord involvement. Bilateral or multiple-level involve-
ment usually implies serious pathology.

The sensory distribution of C2–4 nerve roots is similar
to that illustrated in Fig. 1. There is no clinical motor in-
volvement at these levels:
• C2 — jaw, occipital area
• C3 — occipital area, posterior aspect of neck
• C4 — neck, trapezial area

Fig. 2 illustrates the sensory distribution of C5–8 nerve
roots. The motor involvement of C5–8 nerve roots is
shown in Fig. 3. Reflex tests for C5–7 nerve roots are de-
picted in Fig. 4 (there is no reflex test for C8).

Features of spinal cord pressure may occur with lesions
at any level. Symptoms usually start with pain in the neck,

followed by weakness and a shock-like sensation in the
arms or in all 4 extremities. Neck movement, especially
cervical flexion (Lhermitte’s sign), may provoke paresthe-
sias in the arms or in all 4 extremities. Motor weakness,
when present, usually shows features of several cervical
levels of involvement and is often asymmetric, affecting
one or both arms or the legs. Difficulty in walking may be
observed in the presence of pyramidal tract involvement,
because compression invariably has some effect on both
the posterior and the lateral column of the spinal cord.
The legs show spastic weakness with hyperreflexia and
Babinski’s sign. Vibration and position sensation are often
reduced.

Differential diagnosis

After establishing whether the problem is neurologic or
is arising from the joints, the physician must identify the
cause. A history of injury, recent weight loss and morning
stiffness lasting longer than half an hour that involves areas
other than the neck should alert the clinician to the possi-
bility of injury, infection or inflammation. A careful general
physical examination will confirm these possibilities.

Myelopathy may be a result of rheumatoid arthritis in
the C1 and 2 vertebrae. Temporal arteritis may be the
cause of occipital or frontal headache. Peripheral nerve en-
trapment such as carpal tunnel syndrome may mimic C6–7
radiculopathy from the sensory standpoint. Whiplash-
associated disorders are cervical hyperextension injuries
that are commonly associated with motor vehicle collisions.
Although the injury mechanism is unique, patients with
whiplash-associated disorders should be treated in the same
way as other patients with neck pain. Patients with diffi-
culty swallowing and anterior neck pain immediately after
whiplash injury may have more extensive neck injury than
patients without these symptoms.

Psychosocial or economic factors may play a role in
maintaining disability among patients with chronic neck
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Fig. 2: Sensory distribution of C5–8 nerve roots. 

C5 T2

T1      

C8      
C6      

C7

N
at

al
ia

 N
g



pain. In this setting, it is important to identify these factors
and deal with them accordingly. Careful history-taking and
a proper physical examination will help to ensure that no
organic disease process is overlooked.

Further investigation

In a patient with a 2–3-week history of neck pain, no
nerve root or spinal cord involvement and no history of in-
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Fig. 3: Motor distribution of C5–8 nerve roots: C5, deltoid and biceps; C6, biceps and wrist extensors; C7, triceps, wrist flexors
and finger extensors; C8, interossei muscles and finger flexors.
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jury, no further investigation is necessary. In all other cir-
cumstances, the physician should exclude instability or
pathologic changes in the bone by ordering radiographs of
the cervical spine in anteroposterior, lateral and oblique
views. The oblique view of the cervical spine can show nar-
rowing of the neural foramina. Cervical instability may be
visualized on dynamic flexion and extension films. A de-
crease or reversal of cervical lordosis, revealed by radiogra-
phy, may be the result of muscle pain or spasm.

Narrowing of disc space and the neural foramina and
anterior and posterior osteophyte formation are commonly
seen at levels C5–6 and C6–7. These changes take years to
develop, but they occur in about 50% of patients over
50 years of age and are not usually the cause of a patient’s
current symptoms. Patients only develop symptoms when
additional factors such as soft-tissue sprain or nerve root ir-
ritation occur. The clinician must be careful in explaining
the significance of these changes in the current context, be-
cause patients are often upset by the use of words such as
“degeneration” and “severe osteoarthritis.”

Special imaging techniques, such as CT and MRI of the
cervical spine, are indicated for a patient with a neurologic
deficit or injury or one who may have some form of disease
process in the cervical spine (e.g., infection or rheumatoid
arthritis).

A hemogram, measurement of the erythrocyte sedimen-
tation rate and other laboratory investigations, such as liver
function tests and serum protein electrophoresis, are indi-
cated when systemic illness is suspected.

Managing the patient

An important feature of management is establishing the
prognosis. About two-thirds of patients with neck pain

without a neurologic deficit (group 1) or systemic illness
will have a favourable long-term outcome. However, one-
third will continue to experience pain that will interfere
with their lifestyle to some degree. Patients with radicular
pain (group 2) often do not achieve complete pain relief.

Neck pain, whether acute or chronic, is commonly
treated with physical or manual therapies. These include
ultrasonography, ice or hot packs, electrical stimulation,
avoidance of activities that produce pain, traction and pas-
sive mobilization. These “conventional” interventions may
have some short-term effect in reducing pain and improv-
ing range of movement of the neck; there are no long-term
effects. On the other hand, exercise has been associated
with a long-term positive effect.

For group 1 patients, and patients with no clear-cut un-
derlying pathology, management should be conservative.
The goal should be to reduce pain, improve the patient’s
tolerance of activity and work, encourage wellness and pre-
vent deconditioning and the development of illness behav-
iour, disability and chronicity. The judicious use of anal-
gesics is useful in short-term pain management. The
prolonged use of a cervical collar or cervical immobiliza-
tion should be avoided. A rolled towel around the neck
supporting the cervical spine will help the patient rest bet-
ter at night. The patient should be encouraged to remain
active and follow a program of active physiotherapy, such
as neck and shoulder girdle exercises. Passive treatments
such as the application of heat or cold, acupuncture and
massage therapy should be discouraged, unless they are fol-
lowed in conjunction with exercises.

Physicians should always follow up with their patients
regarding the type of physiotherapy they are receiving.
Timely visits will serve to reassure patients about their
progress, ensure that they are remaining active and allow

Fig. 4: Reflex tests for C5–7.
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the physician to watch for the appearance of neurologic
signs and systemic illness.

For patients with neurologic involvement (group 2), ini-
tial conservative management is appropriate. When the
neurologic problem becomes progressive or disabling, it is
necessary to conduct further investigations to determine
whether any of the pathologic causes listed at the begin-
ning of this article are present. CT and MRI are useful in
identifying the causative lesion. Consultation with a spe-
cialist may be necessary in order to establish the diagnosis
and carry out appropriate treatment.

Treatment for Mr. P

MRI of Mr. P’s cervical spine revealed bulging discs at
levels C4–5, C5–6 and C6–7, with significant spinal cord
compression at these levels indicative of spondylotic
myelopathy. He underwent discectomy and, 2 years later,
his symptoms were resolved, except for occasional neck
pain due to degenerative changes.
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Key points

• Slightly more than 50% of adults experience neck pain at
some time.

• In cases of neck pain, a physician must first determine
whether it arises from the joints, ligaments and muscles of
the neck (group 1) or from the cervical nerve roots and
the spinal cord (group 2).

• The second step is to identify the underlying pathology,
which may include injury or degeneration, inflammation,
infection or infiltration. This step is important, even
though in the majority of cases no definable underlying
pathology can be identified.

• Physical examination should include a general assess-
ment, because neck pain may be part of a systemic med-
ical problem.

• Further examination should include assessment of the po-
sition of the head and neck, checking for tenderness, and
investigation of active and passive neck movement.

• When the problem is neurologic, the physician should
determine the level of the spine from which it originates.

• A history of injury, recent weight loss and prolonged or
extensive morning stiffness will alert the clinician to the
possibility of injury, infection or inflammation.

• Rheumatoid arthritis, temporal arteritis, carpal tunnel syn-
drome and whiplash-associated disorders must be consid-
ered in the differential diagnosis.

• When patients have neck pain that lasts for more than a
few weeks, nerve root or spinal cord involvement, or a
history of injury, the physician should order radiographs
to check for instability or pathologic changes in the cervi-
cal spine.

• Although degeneration in the spine is common in individ-
uals over 50 years of age, such changes become symp-
tomatic only when additional factors such as soft-tissue
sprain or nerve root irritation occur.

• About two-thirds of group 1 patients with neck pain will
have a favourable long-term outcome; group 2 patients
often do not achieve complete pain relief.

• Acute or chronic neck pain is commonly treated with
physical or manual therapies, including ultrasonogra-
phy, ice or hot packs, electrical stimulation, avoidance
of activities that produce pain, traction and passive mo-
bilization.

• The physician should continue to see patients who are re-
ceiving physiotherapy to reassure them about their
progress, ensure that they are remaining active and watch
for neurologic signs and systemic illness.
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