Pathology Periventricular lesions surround the third ventricle, aqueduct, and fourth ventricle, with petechial hemorrhages in occasional
acute cases and atrophy of the mammillary bodies in most chronic
cases. There is frequently endothelial proliferation, demyelination, and
some neuronal loss. These changes may be detected by MRI scanning
(Fig. 330-6). The amnestic defect is related to lesions in the dorsal
medial nuclei of the thalamus.
Pathogenesis Thiamine is a cofactor of several enzymes, including transketolase, pyruvate dehydrogenase, and α-ketoglutarate

Figure 330-6 Wernicke’s disease. Coronal T1-weighted postcontrast magnetic resonance imaging reveals abnormal enhancement
of the mammillary bodies (arrows), typical of acute Wernicke’s
encephalopathy.
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dehydrogenase. Thiamine deficiency produces a diffuse decrease in 1783
cerebral glucose utilization and results in mitochondrial damage.
Glutamate accumulates due to impairment of α-ketoglutarate dehydrogenase activity and, in combination with the energy deficiency,
may result in excitotoxic cell damage.
TREATMENT

Wernicke’s Disease

Wernicke’s disease is a medical emergency and requires immediate administration of thiamine, in a dose of 100 mg either IV or IM.
The dose should be given daily until the patient resumes a normal
diet and should be begun prior to treatment with IV glucose solutions. Larger doses, 100 mg four times a day or more, have been
advocated by some. Glucose infusions may precipitate Wernicke’s
disease in a previously unaffected patient or cause a rapid worsening of an early form of the disease. For this reason, thiamine should
be administered to all alcoholic patients requiring parenteral
glucose.

CRITICAL CARE DISORDERS OF THE PERIPHERAL NERVOUS SYSTEM
Critical illness with disorders of the peripheral nervous system (PNS)
arises in two contexts: (1) primary neurologic diseases that require
critical care interventions such as intubation and mechanical ventilation,
and (2) secondary PNS manifestations of systemic critical illness, often
involving multisystem organ failure. The former include acute polyneuropathies such as Guillain-Barré syndrome (Chap. 460), neuromuscular
junction disorders including myasthenia gravis (Chap. 461) and botulism (Chap. 178), and primary muscle disorders such as polymyositis
(Chap. 462e). The latter result either from the systemic disease itself or
as a consequence of interventions.
General principles of respiratory evaluation in patients with PNS
involvement, regardless of cause, include assessment of pulmonary
mechanics, such as maximal inspiratory force (MIF) and vital capacity (VC), and evaluation of strength of bulbar muscles. Regardless of
the cause of weakness, endotracheal intubation should be considered
when the MIF falls to <–25 cmH2O or the VC is <1 L. Also, patients
with severe palatal weakness may require endotracheal intubation in
order to prevent acute upper airway obstruction or recurrent aspiration. Arterial blood gases and oxygen saturation from pulse oximetry
are used to follow patients with potential respiratory compromise
from PNS dysfunction. However, intubation and mechanical ventilation should be undertaken based on clinical assessment rather than
waiting until oxygen saturation drops or CO2 retention develops from
hypoventilation. Noninvasive mechanical ventilation may be considered initially in lieu of endotracheal intubation but is generally insufficient in patients with severe bulbar weakness or ventilatory failure
with hypercarbia. Principles of mechanical ventilation are discussed
in Chap. 323.

CHAPTER 330 Neurologic Critical Care

WERNICKE’S DISEASE
Wernicke’s disease is a common and preventable disorder due to a deficiency of thiamine (Chap. 96e). In the United States, alcoholics account
for most cases, but patients with malnutrition due to hyperemesis, starvation, renal dialysis, cancer, AIDS, or rarely gastric surgery are also at
risk. The characteristic clinical triad is that of ophthalmoplegia, ataxia,
and global confusion. However, only one-third of patients with acute
Wernicke’s disease present with the classic clinical triad. Most patients
are profoundly disoriented, indifferent, and inattentive, although rarely
they have an agitated delirium related to ethanol withdrawal. If the disease is not treated, stupor, coma, and death may ensue. Ocular motor
abnormalities include horizontal nystagmus on lateral gaze, lateral
rectus palsy (usually bilateral), conjugate gaze palsies, and rarely ptosis.
Gait ataxia probably results from a combination of polyneuropathy,
cerebellar involvement, and vestibular paresis. The pupils are usually
spared, but they may become miotic with advanced disease.
Wernicke’s disease is usually associated with other manifestations
of nutritional disease, such as polyneuropathy. Rarely, amblyopia or
myelopathy occurs. Tachycardia and postural hypotension may be
related to impaired function of the autonomic nervous system or to
the coexistence of cardiovascular beriberi. Patients who recover show
improvement in ocular palsies within hours after the administration
of thiamine, but horizontal nystagmus may persist. Ataxia improves
more slowly than the ocular motor abnormalities. Approximately half
recover incompletely and are left with a slow, shuffling, wide-based
gait and an inability to tandem walk. Apathy, drowsiness, and confusion improve more gradually. As these symptoms recede, an amnestic
state with impairment in recent memory and learning may become
more apparent (Korsakoff’s psychosis). Korsakoff’s psychosis is frequently persistent; the residual mental state is characterized by gaps in
memory, confabulation, and disordered temporal sequencing.

NEUROPATHY
Although encephalopathy may be the most obvious neurologic dysfunction in critically ill patients, dysfunction of the PNS is also quite
common. It is typically present in patients with prolonged critical
illnesses lasting several weeks and involving sepsis; clinical suspicion
is aroused when there is failure to wean from mechanical ventilation
despite improvement of the underlying sepsis and critical illness.
Critical illness polyneuropathy refers to the most common PNS complication related to critical illness; it is seen in the setting of prolonged
critical illness, sepsis, and multisystem organ failure. Neurologic findings include diffuse weakness, decreased reflexes, and distal sensory
loss. Electrophysiologic studies demonstrate a diffuse, symmetric,
distal axonal sensorimotor neuropathy, and pathologic studies have
confirmed axonal degeneration. The precise mechanism of critical
illness polyneuropathy remains unclear, but circulating factors such
as cytokines, which are associated with sepsis and SIRS, are thought
to play a role. It has been reported that up to 70% of patients with the
sepsis syndrome have some degree of neuropathy, although far fewer
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