and during remissions. Elevated catecholamine levels during acute
attacks correlate with the degree of tachycardia and hypertension that
is present.

PART 17

Guillain-Barré Syndrome (Chap. 460) BP fluctuations and arrhythmias
from autonomic instability can be severe. It is estimated that between
2 and 10% of patients with severe Guillain-Barré syndrome suffer fatal
cardiovascular collapse. GI autonomic involvement, sphincter disturbances, abnormal sweating, and pupillary dysfunction can also occur.
Demyelination has been described in the vagus and glossopharyngeal
nerves, the sympathetic chain, and the white rami communicantes.
Interestingly, the degree of autonomic involvement appears to be
independent of the severity of motor or sensory neuropathy. Acute
autonomic and sensory neuropathy is a variant that spares the motor
system and presents with neurogenic OH and varying degrees of
sensory loss. It is treated similarly to Guillain-Barré syndrome, but
prognosis is less favorable, with persistent severe sensory deficits and
variable degrees of OH in many patients.

Neurologic Disorders

2642 include intracranial vasospasm or hemorrhage, cardiac arrhythmia,

and death. Awareness of the syndrome, identifying the trigger, and
careful monitoring of BP during procedures in patients with acute or
chronic spinal cord injury are essential. In patients with supine hypertension, BP can be lowered by tilting the head upward or sitting the
patient up. Vasodilator drugs may be used to treat acute elevations in
BP. Clonidine can be used prophylactically to reduce the hypertension
resulting from bladder stimulation. Dangerous increases or decreases
in body temperature may result from an inability to experience the
sensory accompaniments of heat or cold exposure or control peripheral vasoconstriction or sweating below the level of the spinal cord
injury.
PERIPHERAL NERVE AND NEUROMUSCULAR JUNCTION DISORDERS
Peripheral neuropathies (Chap. 459) are the most common cause
of chronic autonomic insufficiency. Polyneuropathies that affect
small myelinated and unmyelinated fibers of the sympathetic and
parasympathetic nerves commonly occur in diabetes mellitus, amyloidosis, chronic alcoholism, porphyria, and Guillain-Barré syndrome.
Neuromuscular junction disorders with autonomic involvement
include botulism and Lambert-Eaton syndrome (Chap. 461).
Diabetes Mellitus Autonomic neuropathy in patients with diabetes
increases the mortality rate 1.5- to 3-fold, even after adjusting for
other cardiovascular risk factors. Estimates of 5-year mortality risk
among these patients range from 15 to 53%. Although many deaths are
due to secondary vascular disease, there are patients who specifically
suffer cardiac arrest due to autonomic neuropathy. The autonomic
involvement is also predictive of other complications including renal
disease, stroke, and sleep apnea. Diabetes mellitus is discussed in
Chaps. 417–419.
Amyloidosis Autonomic neuropathy occurs in both sporadic and
familial forms of amyloidosis (Chap. 137). The AL (immunoglobulin
light chain) type is associated with primary amyloidosis or amyloidosis
secondary to multiple myeloma. The ATTR type, with transthyretin
as the primary protein component, is responsible for the most common form of inherited amyloidosis. Although patients usually present
with a distal painful polyneuropathy accompanied by sensory loss,
autonomic insufficiency can precede the development of the polyneuropathy or occur in isolation. The diagnosis can be made by protein
electrophoresis of blood and urine, tissue biopsy (abdominal fat pad,
rectal mucosa, or sural nerve) to search for amyloid deposits, and
genetic testing for transthyretin mutations in familial cases. Treatment
of familial cases with liver transplantation can be successful. The
response of primary amyloidosis to melphalan and stem cell transplantation has been mixed. Death is usually due to cardiac or renal involvement. Postmortem studies reveal amyloid deposition in many organs,
including two sites that contribute to autonomic failure: intraneural
blood vessels and autonomic ganglia. Pathologic examination reveals
a loss of both unmyelinated and myelinated nerve fibers.
Alcoholic Neuropathy Abnormalities in parasympathetic vagal and
efferent sympathetic function are usually mild in alcoholic polyneuropathy. OH is usually due to brainstem involvement, rather than
injury to the PNS. Impotence is a major problem, but concurrent
gonadal hormone abnormalities may play a role in this symptom.
Clinical symptoms of autonomic failure generally appear only when
the stocking-glove polyneuropathy is severe, and there is usually coexisting Wernicke’s encephalopathy (Chap. 330). Autonomic involvement may contribute to the high mortality rates associated with
alcoholism (Chap. 467).
Porphyria (Chap. 430) Autonomic dysfunction is most extensively
documented in acute intermittent porphyria but can also occur with
variegate porphyria and hereditary coproporphyria. Autonomic
symptoms include tachycardia, sweating, urinary retention, abdominal pain, nausea and vomiting, insomnia, hypertension, and (less
commonly) hypotension. Another prominent symptom is anxiety.
Abnormal autonomic function can occur both during acute attacks
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Autoimmune Autonomic Ganglionopathy (AAG) This disorder presents
with the subacute development of autonomic disturbances including
OH, enteric neuropathy (gastroparesis, ileus, constipation/diarrhea),
flaccid bladder, and cholinergic failure (e.g., loss of sweating, sicca
complex, and a tonic pupil). A chronic form of AAG resembles pure
autonomic failure (see below). Autoantibodies against the ganglionic
ACh receptor (A3 AChR), which are present in approximately half of
patients, are considered diagnostic of AAG. Pathology shows preferential involvement of small unmyelinated nerve fibers, with sparing
of larger myelinated ones. Onset of the neuropathy follows a viral
infection in approximately half of cases. Up to one-third of untreated
patients experience significant functional improvement over time.
Immunotherapies that have been reported to be helpful include plasmapheresis, intravenous immune globulin, glucocorticoids, azathioprine,
rituximab, and mycophenolate mofetil. OH, gastroparesis, and sicca
symptoms can be managed symptomatically.
AAG can also occur on a paraneoplastic basis, with adenocarcinoma
or small-cell carcinoma of the lung, lymphoma, or thymoma being the
most common (Chap. 122). In the paraneoplastic cases, distinctive
additional features, such as cerebellar involvement or dementia, may
be present (see Tables 122-1, 122-2, and 122-3). The neoplasm may
be occult and possibly suppressed by the autoantibody.
Botulism Botulinum toxin binds presynaptically to cholinergic nerve
terminals and, after uptake into the cytosol, blocks ACh release. This
acute cholinergic neuropathy presents as motor paralysis and autonomic disturbances that include blurred vision, dry mouth, nausea,
unreactive or sluggishly reactive pupils, constipation, and urinary
retention (Chap. 178).
PURE AUTONOMIC FAILURE (PAF)
This sporadic syndrome consists of postural hypotension, impotence,
bladder dysfunction, and impaired sweating. The disorder begins in
midlife and occurs in women more often than men. The symptoms
can be disabling, but the disease does not shorten life span. The clinical and pharmacologic characteristics suggest primary involvement of
postganglionic sympathetic neurons. A severe reduction in the density
of neurons within sympathetic ganglia results in low supine plasma
NE levels and noradrenergic supersensitivity. Some patients who are
initially labeled with this diagnosis subsequently go on to develop AAG
or MSA. Skin biopsies can demonstrate phosphorylated α-synuclein
inclusions in postganglionic sympathetic adrenergic and cholinergic
nerve fibers from some individuals with PAF, distinguishing them
from AAG and suggesting that PAF is a synucleinopathy; patients with
PD also have α-synuclein inclusions in sympathetic nerve biopsies.
POSTURAL ORTHOSTATIC TACHYCARDIA SYNDROME (POTS)
This syndrome is characterized by symptomatic orthostatic intolerance without OH, accompanied by either an increase in heart rate to
>120 beats/min or an increase of 30 beats/min with standing that subsides on sitting or lying down. Women are affected approximately five
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