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compensation for pain and suffering was removed from the Australian
health care system, the prognosis for recovery at 1 year from whiplash
injury improved also. Imaging of the cervical spine is not cost-effective
acutely but is useful to detect disk herniations when symptoms persist
for >6 weeks following the injury. Severe initial symptoms have been
associated with a poor long-term outcome.

PART 2
Cardinal Manifestations and Presentation of Diseases

CERVICAL DISK DISEASE
Herniation of a lower cervical disk is a common cause of pain or
tingling in the neck, shoulder, arm, or hand. Neck pain, stiffness,
and a range of motion limited by pain are the usual manifestations.
Herniated cervical disks are responsible for ~25% of cervical radiculopathies. Extension and lateral rotation of the neck narrow the ipsilateral intervertebral foramen and may reproduce radicular symptoms
(Spurling’s sign). In young adults, acute nerve root compression from
a ruptured cervical disk is often due to trauma. Cervical disk herniations are usually posterolateral near the lateral recess. Typical patterns
of reflex, sensory, and motor changes that accompany cervical nerve
root lesions are summarized in Table 22-4. Although the classic patterns are clinically helpful, there are numerous exceptions because
(1) there is overlap in sensory function between adjacent nerve roots,
(2) symptoms and signs may be evident in only part of the injured
nerve root territory, and (3) the location of pain is the most variable of
the clinical features.
CERVICAL SPONDYLOSIS
Osteoarthritis of the cervical spine may produce neck pain that radiates into the back of the head, shoulders, or arms, or may be the source
of headaches in the posterior occipital region (supplied by the C2-C4
nerve roots). Osteophytes, disk protrusions, or hypertrophic facet or
uncovertebral joints may alone or in combination compress one or
several nerve roots at the intervertebral foramina; these causes together
account for 75% of cervical radiculopathies. The roots most commonly
affected are C7 and C6. Narrowing of the spinal canal by osteophytes,
ossification of the posterior longitudinal ligament (OPLL), or a large
central disk may compress the cervical spinal cord and produce signs of
radiculopathy and myelopathy in combination (myeloradiculopathy).
When little or no neck pain accompanies cervical cord involvement,
other diagnoses to be considered include amyotrophic lateral sclerosis
(Chap. 452), multiple sclerosis (Chap. 458), spinal cord tumors, or
syringomyelia (Chap. 456). The possibility of cervical spondylosis
should be considered even when the patient presents with symptoms
or signs in the legs only. MRI is the study of choice to define anatomic
abnormalities of soft tissues in the cervical region including the spinal
cord, but plain CT is adequate to assess bony spurs, foraminal narrowing, lateral recess stenosis, or OPLL. EMG and nerve conduction studies can localize and assess the severity of nerve root injury.
OTHER CAUSES OF NECK PAIN
Rheumatoid arthritis (RA) (Chap. 380) of the cervical facet joints
produces neck pain, stiffness, and limitation of motion. Synovitis of
the atlantoaxial joint (C1-C2; Fig. 22-2) may damage the transverse
ligament of the atlas, producing forward displacement of the atlas on
the axis (atlantoaxial subluxation). Radiologic evidence of atlantoaxial
subluxation occurs in up to 30% of patients with RA. The degree of
subluxation correlates with the severity of erosive disease. When subluxation is present, careful assessment is important to identify early
signs of myelopathy. Occasional patients develop high spinal cord
compression leading to quadriparesis, respiratory insufficiency, and
death. Surgery should be considered when myelopathy or spinal instability is present. MRI is the imaging modality of choice. Ankylosing
spondylitis can cause neck pain and less commonly atlantoaxial subluxation; surgery may be required to prevent spinal cord compression.
Acute herpes zoster can presents as acute posterior occipital or neck
pain prior to the outbreak of vesicles. Neoplasms metastatic to the cervical spine, infections (osteomyelitis and epidural abscess), and metabolic bone diseases may be the cause of neck pain, as discussed above
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among causes of low back pain. Neck pain may also be referred from
the heart with coronary artery ischemia (cervical angina syndrome).
THORACIC OUTLET SYNDROMES
The thoracic outlet contains the first rib, the subclavian artery and
vein, the brachial plexus, the clavicle, and the lung apex. Injury to these
structures may result in postural or movement-induced pain around
the shoulder and supraclavicular region, classified as follows.
True neurogenic thoracic outlet syndrome (TOS) is an uncommon
disorder resulting from compression of the lower trunk of the brachial
plexus or ventral rami of the C8 or T1 nerve roots, caused most often
by an anomalous band of tissue connecting an elongate transverse
process at C7 with the first rib. Pain is mild or may be absent. Signs
include weakness and wasting of intrinsic muscles of the hand and
diminished sensation on the palmar aspect of the fifth digit. An anteroposterior cervical spine x-ray will show an elongate C7 transverse process (an anatomic marker for the anomalous cartilaginous band), and
EMG and nerve conduction studies confirm the diagnosis. Treatment
consists of surgical resection of the anomalous band. The weakness
and wasting of intrinsic hand muscles typically does not improve, but
surgery halts the insidious progression of weakness.
Arterial TOS results from compression of the subclavian artery by
a cervical rib, resulting in poststenotic dilatation of the artery and in
some cases secondary thrombus formation. Blood pressure is reduced
in the affected limb, and signs of emboli may be present in the hand.
Neurologic signs are absent. Ultrasound can confirm the diagnosis
noninvasively. Treatment is with thrombolysis or anticoagulation
(with or without embolectomy) and surgical excision of the cervical
rib compressing the subclavian artery.
Venous TOS is due to subclavian vein thrombosis resulting in swelling of the arm and pain. The vein may be compressed by a cervical
rib or anomalous scalene muscle. Venography is the diagnostic test
of choice.
Disputed TOS accounts for 95% of patients diagnosed with TOS;
chronic arm and shoulder pain are prominent and of unclear cause.
The lack of sensitive and specific findings on physical examination or
specific markers for this condition results in diagnostic uncertainty.
The role of surgery in disputed TOS is controversial. Multidisciplinary
pain management is a conservative approach, although treatment is
often unsuccessful.
BRACHIAL PLEXUS AND NERVES
Pain from injury to the brachial plexus or peripheral nerves of the arm
can occasionally mimic referred pain of cervical spine origin including cervical radiculopathy. Neoplastic infiltration of the lower trunk
of the brachial plexus may produce shoulder or supraclavicular pain
radiating down the arm, numbness of the fourth and fifth fingers or
medial forearm, and weakness of intrinsic hand muscles innervated by
the ulnar and median nerves. Delayed radiation injury may produce
similar findings, although pain is less often present and almost always
less severe. A Pancoast tumor of the lung (Chap. 107) is another cause
and should be considered, especially when a concurrent Horner’s
syndrome is present. Suprascapular neuropathy may produce severe
shoulder pain, weakness, and wasting of the supraspinatus and infraspinatus muscles. Acute brachial neuritis is often confused with radiculopathy; the acute onset of severe shoulder or scapular pain is followed
typically over days by weakness of the proximal arm and shoulder
girdle muscles innervated by the upper brachial plexus. The onset may
be preceded by an infection, vaccination, or minor surgical procedure.
The long thoracic nerve may be affected resulting in a winged scapula.
Brachial neuritis may also present as an isolated paralysis of the diaphragm with or without involvement of other nerves of the upper
limb. Recovery may take up to 3 years.
Occasional cases of carpal tunnel syndrome produce pain and paresthesias extending into the forearm, arm, and shoulder resembling a
C5 or C6 root lesion. Lesions of the radial or ulnar nerve can mimic a
radiculopathy at C7 or C8, respectively. EMG and nerve conduction
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