2660 taBLe 456-4 expeCteD NeuroLoGiC fuNCtioN foLLoWiNG CompLete CorD LesioNs
Level
High quadriplegia (C1-C4)
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Low quadriplegia (C5-C8)
Paraplegia (below T1)

Self-Care
Dependent on others; requires respiratory support
Partially independent with adaptive
equipment
Independent

Transfers
Dependent on others

Maximum Mobility
Motorized wheelchair

May be dependent or independent

May use manual wheelchair, drive an
automobile with adaptive equipment
Ambulates short distances with aids

Independent

Source: Adapted from JF Ditunno, CS Formal: Chronic spinal cord injury. N Engl J Med 330:550, 1994; with permission.
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promote repair of injured spinal cord tissue; promising but entirely
experimental approaches include the use of factors that influence reinnervation by axons of the corticospinal tract, nerve and neural sheath
graft bridges, forms of electrical stimulation at the site of injury, and the
local introduction of stem cells. The disability associated with irreversible spinal cord damage is determined primarily by the level of the lesion
and by whether the disturbance in function is complete or incomplete
(Table 456-4). Even a complete high cervical cord lesion may be compatible with a productive life. The primary goals are development of
a rehabilitation plan framed by realistic expectations and attention to
the neurologic, medical, and psychological complications that commonly arise.
Many of the usual symptoms associated with medical illnesses,
especially somatic and visceral pain, may be lacking because of the
destruction of afferent pain pathways. Unexplained fever, worsening
of spasticity, or deterioration in neurologic function should prompt a
search for infection, thrombophlebitis, or an intraabdominal pathology. The loss of normal thermoregulation and inability to maintain
normal body temperature can produce recurrent fever (quadriplegic
fever), although most episodes of fever are due to infection of the urinary tract, lung, skin, or bone.
Bladder dysfunction generally results from loss of supraspinal
innervation of the detrusor muscle of the bladder wall and the sphincter musculature. Detrusor spasticity is treated with anticholinergic
drugs (oxybutynin, 2.5–5 mg qid) or tricyclic antidepressants with
anticholinergic properties (imipramine, 25–200 mg/d). Failure of the
sphincter muscle to relax during bladder emptying (urinary dyssynergia) may be managed with the α-adrenergic blocking agent terazosin
hydrochloride (1–2 mg tid or qid), with intermittent catheterization,
or, if that is not feasible, by use of a condom catheter in men or a permanent indwelling catheter. Surgical options include the creation of an
artificial bladder by isolating a segment of intestine that can be catheterized intermittently (enterocystoplasty) or can drain continuously to
an external appliance (urinary conduit). Bladder areflexia due to acute
spinal shock or conus lesions is best treated by catheterization. Bowel
regimens and disimpaction are necessary in most patients to ensure at
least biweekly evacuation and avoid colonic distention or obstruction.
Patients with acute cord injury are at risk for venous thrombosis
and pulmonary embolism. Use of calf-compression devices and anticoagulation with low-molecular-weight heparin is recommended.
In cases of persistent paralysis, anticoagulation should probably be
continued for 3 months.
Prophylaxis against decubitus ulcers should involve frequent
changes in position in a chair or bed, the use of special mattresses,
and cushioning of areas where pressure sores often develop, such as
the sacral prominence and heels. Early treatment of ulcers with careful cleansing, surgical or enzyme debridement of necrotic tissue, and
appropriate dressing and drainage may prevent infection of adjacent
soft tissue or bone.
Spasticity is aided by stretching exercises to maintain mobility of
joints. Drug treatment is effective but may result in reduced function,
as some patients depend on spasticity as an aid to stand, transfer, or
walk. Baclofen (up to 240 mg/d in divided doses) is effective; it acts
by facilitating γ-aminobutyric acid–mediated inhibition of motor
reflex arcs. Diazepam acts by a similar mechanism and is useful for
leg spasms that interrupt sleep (2–4 mg at bedtime). Tizanidine (2–8
mg tid), an α2 adrenergic agonist that increases presynaptic inhibition

of motor neurons, is another option. For nonambulatory patients, the
direct muscle inhibitor dantrolene (25–100 mg qid) may be used, but
it is potentially hepatotoxic. In refractory cases, intrathecal baclofen
administered via an implanted pump, botulinum toxin injections, or
dorsal rhizotomy may be required to control spasticity.
Despite the loss of sensory function, many patients with spinal cord
injury experience chronic pain sufficient to diminish their quality of
life. Randomized controlled studies indicate that gabapentin or pregabalin is useful in this setting. Epidural electrical stimulation and intrathecal infusion of pain medications have been tried with some success.
Management of chronic pain is discussed in Chap. 18.
A paroxysmal autonomic hyperreflexia may occur following lesions
above the major splanchnic sympathetic outflow at T6. Headache,
flushing, and diaphoresis above the level of the lesion, as well as hypertension with bradycardia or tachycardia, are the major symptoms. The
trigger is typically a noxious stimulus—for example, bladder or bowel
distention, a urinary tract infection, or a decubitus ulcer—below the
level of the cord lesion. Treatment consists of removal of offending
stimuli; ganglionic blocking agents (mecamylamine, 2.5–5 mg) or
other short-acting antihypertensive drugs are useful in some patients.
Attention to these details allows longevity and a productive life for
patients with complete transverse myelopathies.
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Almost 10 million head injuries occur annually in the United States,
about 20% of which are serious enough to cause brain damage. Among
men <35 years, accidents, usually motor vehicle collisions, are the chief
cause of death and >70% of these involve head injury. Furthermore,
minor head injuries are so common that almost all physicians will be
called upon to provide immediate care or to see patients who are suffering from various sequelae.
Medical personnel caring for head injury patients should be aware
that (1) spinal injury often accompanies head injury, and care must be
taken in handling the patient to prevent compression of the spinal cord
due to instability of the spinal column; (2) intoxication is frequently
associated with traumatic brain injury, and thus testing for drugs and
alcohol should be carried out when appropriate; and (3) additional
injuries, including rupture of abdominal organs, may produce vascular collapse, shock, or respiratory distress that requires immediate
attention.

