High-Voltage Electrical Injury Spinal cord injuries are prominent
following electrocution from lightning strikes or other accidental
electrical exposures. The syndrome consists of transient weakness
acutely (often with an altered sensorium and focal cerebral disturbances), followed several days or even weeks later by a myelopathy that
can be severe and permanent. This is a rare injury type, and limited
data incriminate a vascular pathology involving the anterior spinal
artery and its branches in some cases. Therapy is supportive.

CHRONIC MYELOPATHIES
SPONDYLOTIC MYELOPATHY
Spondylotic myelopathy is one of the most common causes of chronic
cord compression and of gait difficulty in the elderly. Neck and shoulder pain with stiffness are early symptoms; impingement of bone and
soft tissue overgrowth on nerve roots results in radicular arm pain,
most often in a C5 or C6 distribution. Compression of the cervical cord, which occurs in fewer than one-third of cases, produces a
slowly progressive spastic paraparesis, at times asymmetric and often
accompanied by paresthesias in the feet and hands. Vibratory sense is
diminished in the legs, there is a Romberg sign, and occasionally there
is a sensory level for vibration or pinprick on the upper thorax. In
some cases, coughing or straining produces leg weakness or radiating
arm or shoulder pain. Dermatomal sensory loss in the arms, atrophy of
intrinsic hand muscles, increased deep-tendon reflexes in the legs, and
extensor plantar responses are common. Urinary urgency or incontinence occurs in advanced cases, but there are many alternative causes
of these problems in older individuals. A tendon reflex in the arms is
often diminished at some level; most often at the biceps (C5-C6). In
individual cases, radicular, myelopathic, or combined signs may predominate. The diagnosis should be considered in appropriate cases of
progressive cervical myelopathy, paresthesias of the feet and hands, or
wasting of the hands.
Diagnosis is usually made by MRI and may be suspected from CT
images; plain x-rays are less helpful. Extrinsic cord compression and
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deformation are appreciated on axial MRI views, and T2-weighted 2657
sequences may reveal areas of high signal intensity within the cord
adjacent to the site of compression. A cervical collar may be helpful in
milder cases, but definitive therapy consists of surgical decompression.
Posterior laminectomy or an anterior approach with resection of the
protruded disk and bony material may be required. Cervical spondylosis and related degenerative diseases of the spine are discussed in
Chap. 22.
VASCULAR MALFORMATIONS OF THE CORD AND DURA
Vascular malformations of the cord and overlying dura are treatable
causes of progressive myelopathy. Most common are fistulas located
within the dura or posteriorly along the surface of the cord. Most dural
arteriovenous (AV) fistulas are located at or below the midthoracic
level, usually consisting of a direct connection between a radicular
feeding artery in the nerve root sleeve with dural veins. The typical
presentation is a middle-aged man with a progressive myelopathy that
worsens slowly or intermittently and may have periods of remission,
sometimes mimicking MS. Acute deterioration due to hemorrhage
into the spinal cord (hematomyelia) or subarachnoid space may also
occur but is rare. A saltatory progression is most common and appears
to be the result of local ischemia and edema from venous congestion.
Most patients have incomplete sensory, motor, and bladder disturbances. The motor disorder may predominate and produce a mixture
of upper and restricted lower motor neuron signs, simulating amyotrophic lateral sclerosis (ALS). Pain over the dorsal spine, dysesthesias,
or radicular pain may be present. Other symptoms suggestive of AV
malformation (AVM) or dural fistula include intermittent claudication; symptoms that change with posture, exertion, Valsalva maneuver, or menses; and fever.
Less commonly, AVM disorders are intramedullary rather than
dural. One unusual disorder is a progressive thoracic myelopathy with
paraparesis developing over weeks or months, characterized pathologically by abnormally thick, hyalinized vessels within the cord (subacute
necrotic myelopathy, or Foix-Alajouanine syndrome).
Spinal bruits are infrequent but may be sought at rest and after
exercise in suspected cases. A vascular nevus on the overlying skin
may indicate an underlying vascular malformation as occurs with
Klippel-Trenaunay-Weber syndrome. High-resolution MRI with contrast administration detects the draining vessels of many but not all
AVMs (Fig. 456-6). An uncertain proportion may be visualized by
CT myelography as enlarged vessels along the surface of the cord.
Definitive diagnosis requires selective spinal angiography, which
defines the feeding vessels and the extent of the malformation.
Endovascular embolization of the major feeding vessels may stabilize
a progressive neurologic deficit or allow for gradual recovery. Some
lesions, especially small dural fistulas, can be resected surgically.

Chapter 456 Diseases of the Spinal Cord

zoster is the best characterized viral myelitis, but HSV types 1 and 2,
EBV, CMV, and rabies virus are other well-described causes. HSV-2
(and less commonly HSV-1) produces a distinctive syndrome of
recurrent sacral cauda equina neuritis in association with outbreaks of
genital herpes (Elsberg’s syndrome). Poliomyelitis is the prototypic viral
myelitis, but it is more or less restricted to the anterior gray matter of
the cord containing the spinal motoneurons. A polio-like syndrome can
also be caused by a large number of enteroviruses (including enterovirus 71 and coxsackie), and with West Nile virus and other flaviviruses.
Recently, cases of paralysis in children and adolescents were associated
with enterovirus D-68 infection but a causal role for this virus has not
been established. Chronic viral myelitic infections, such as those due to
HIV or human T cell lymphotropic virus type 1 (HTLV-1), are discussed
below.
Bacterial and mycobacterial myelitis (most are essentially abscesses)
are less common than viral causes and much less frequent than
cerebral bacterial abscess. Almost any pathogenic species may be
responsible, including Borrelia burgdorferi (Lyme disease), Listeria
monocytogenes, Mycobacterium tuberculosis, and Treponema pallidum
(syphilis). Mycoplasma pneumoniae may be a cause of myelitis, but its
status is uncertain because many cases are more properly classified as
postinfectious.
Schistosomiasis (Chap. 259) is an important cause of parasitic myelitis in endemic areas. The process is intensely inflammatory and granulomatous, caused by a local response to tissue-digesting enzymes from
the ova of the parasite, typically Schistosoma mansoni. Toxoplasmosis
(Chap. 253) can occasionally cause a focal myelopathy, and this diagnosis should especially be considered in patients with AIDS (Chap. 226).
In cases of suspected viral myelitis, it may be appropriate to
begin specific therapy pending laboratory confirmation. Herpes zoster, HSV, and EBV myelitis are treated with intravenous acyclovir
(10 mg/kg q8h) or oral valacyclovir (2 g tid) for 10–14 days; CMV is
treated with ganciclovir (5 mg/kg IV bid) plus foscarnet (60 mg/kg IV
tid) or cidofovir (5 mg/kg per week for 2 weeks).

RETROVIRUS-ASSOCIATED MYELOPATHIES
The myelopathy associated with HTLV-1, formerly called tropical
spastic paraparesis, is a slowly progressive spastic syndrome with variable sensory and bladder disturbance. Approximately half of patients
have mild back or leg pain. The neurologic signs may be asymmetric, often lacking a well-defined sensory level; the only sign in the
arms may be hyperreflexia after several years of illness. The onset
is insidious, and the illness is slowly progressive at a variable rate;
most patients are unable to walk within 10 years of onset. This presentation may resemble primary progressive MS or a thoracic AVM.
Diagnosis is made by demonstration of HTLV-1-specific antibody in
serum by enzyme-linked immunosorbent assay (ELISA), confirmed
by radioimmunoprecipitation or Western blot analysis. Especially in
endemic areas, a finding of HTLV-1 seropositivity in a patient with
myelopathy does not necessarily prove that HTLV-1 is causative.
The CSF/serum antibody index may provide support by establishing
intrathecal synthesis of antibodies favoring HTVL-1 myelopathy over
asymptomatic carriage. Measuring proviral DNA by polymerase chain
reaction (PCR) in serum and CSF cells can be useful as an ancillary
part of diagnosis, because proviral DNA levels may be higher in
patients with myelopathy. The myelopathy appears to result from an
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