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One neurologic cause of hypovolemic hypotonic hyponatremia is
the cerebral salt-wasting syndrome that accompanies subarachnoid
hemorrhage and, less commonly, other cerebral processes such as
meningitis, stroke, or traumatic brain injury. In these cases, the degree
of renal sodium excretion can be remarkable, and large amounts of
saline, hypertonic saline, or oral sodium may need to be given in a
judicious fashion in order to avoid complications from cerebral edema.

Neurologic Disorders

HYPOKALEMIA
Hypokalemia, defined as a serum potassium level < 3.5 mmol/L (<3.5
meq/L), occurs either because of excessive potassium losses (from
the kidneys or gut) or due to an abnormal potassium distribution
between the intracellular and extracellular spaces. At very low levels
(<1.5 mmol/L), hypokalemia may be life threatening due to the risk
of cardiac arrhythmia and may present neurologically with severe
muscle weakness and paralysis. Hypokalemic periodic paralysis is a
rare disorder caused by excessive intracellular potassium uptake in the
setting of a calcium or sodium channel mutation. Treatment of hypokalemia is dependent on the etiology but usually includes replacement
of potassium through oral or IV routes as well as correcting the cause
of potassium balance problems (e.g., eliminating β2-adrenergic agonist
medications or treating the underlying cause of severe diarrhea).
HYPERKALEMIA
Hyperkalemia is defined as a serum potassium level >5.5 mmol/L (>5.5
meq/L) and can neurologically present as muscle weakness with or
without paresthesias. Hyperkalemia becomes life threatening when it
produces electrocardiographic abnormalities such as peaked T waves
or a widened QRS complex. In these cases, prompt treatment is essential and consists of strategies that protect the heart against arrhythmias
(calcium gluconate administration); promote potassium redistribution into cells (with glucose, insulin, and β2-agonist medications); and
increase potassium removal (through sodium polystyrene sulfonate,
loop diuretics, or hemodialysis).
CALCIUM DISTURBANCES
Hypercalcemia usually occurs in the setting of either hyperparathyroidism or systemic malignancy. Neurologic manifestations include
encephalopathy as well as muscle weakness due to reduced neuromuscular excitability. Seizures can occur but are more common in states
of low calcium.
Hypocalcemia in adults often follows surgical treatment of the thyroid or parathyroid. Seizures and altered mental status dominate the
neurologic picture and usually resolve with calcium repletion. Tetany
is due to spontaneous, repetitive action potentials in peripheral nerves
and remains the classic sign of symptomatic hypocalcemia.
MAGNESIUM DISTURBANCES
Disorders of magnesium are difficult to correlate with serum levels
because a very small amount of total-body magnesium is located in
the extracellular space. Hypomagnesemia presents neurologically with
seizures, tremor, and myoclonus. When intractable seizures occur in
the setting of hypomagnesemia, only administration of magnesium
will lead to their resolution.
High levels of magnesium, in contrast, lead to CNS depression.
Hypermagnesemia usually only occurs in the setting of renal failure
or magnesium administration and can lead to confusion and muscular
paralysis when severe.

CONSULTATIONS REGARDING PERIPHERAL NERVOUS SYSTEM
DYSFUNCTION
ENTRAPMENT NEUROPATHIES
Polyneuropathy is a common cause of outpatient neurologic consultation (Chap. 459). In the inpatient setting, however, mononeuropathies are more frequent, especially the entrapment neuropathies that
complicate many surgical procedures and medical conditions. Median
neuropathy at the wrist (carpal tunnel syndrome) is the most frequent
entrapment neuropathy by far, but it is rarely a cause for inpatient

consultation. Mechanisms for perioperative mononeuropathy include
traction, compression, and ischemia of the nerve. Imaging with MRI,
including neurography, may allow these causes to be distinguished.
In all cases of mononeuropathy, the diagnosis can be made through
the clinical examination and then confirmed with electrodiagnostic studies in the subacute period, if necessary. Treatment consists
mainly of avoidance of repetitive trauma but may also include surgical
approaches to relieve pressure or repair the nerve.
RADIAL NEUROPATHY
Radial nerve injury classically presents with weakness of extension of
the wrist and fingers (“wrist drop”) with or without more proximal
weakness of extensor muscles of the upper extremity, depending on
the site of injury. Sensory loss is in the distribution of the radial nerve,
which includes the dorsum of the hand (Fig. 463e-3A). Compression
at the level of the axilla, e.g., resulting from use of crutches, leads to
weakness of the triceps, brachioradialis, and supinator muscles in
addition to wrist drop. A more common site of compression occurs in
the spiral groove of the upper arm in the setting of a humerus fracture
or from sleeping with the arm draped over a bench or chair (“Saturday
night palsy”). Sparing of the triceps is the rule when the nerve is injured
in this location. Because extensors of the upper extremity are injured
preferentially in radial nerve injury, these lesions may be mistaken for
the pyramidal distribution of weakness that accompanies upper motor
neuron lesions from brain or spinal cord processes, prompting neuroimaging to exclude acute stroke or mass lesion.
ULNAR NEUROPATHY
Compression of the ulnar nerve is the second most common entrapment neuropathy after carpal tunnel syndrome. The most frequent
site of compression is at the elbow where the nerve passes superficially
in the ulnar groove. Symptoms usually begin with tingling in the
ulnar distribution, including the fourth and fifth digits of the hand
(Fig. 463e-3B). Sensory symptoms may be worsened by elbow flexion
due to increased pressure on the nerve, hence the tendency of patients
to complain of increasing paresthesias at night when the arm is flexed
at the elbow during sleep. Motor dysfunction can be disabling and
involves most of the intrinsic hand muscles, limiting dexterity and
strength of grasp and pinch. Etiologies of ulnar entrapment include
trauma to the nerve (hitting the “funny bone”), malpositioning during anesthesia for surgical procedures, and chronic arthritis of the
elbow. When a perioperative ulnar nerve injury is considered, stretch
injury or trauma to the lower trunk of the brachial plexus should be
entertained as well since its symptoms can mimic those of an ulnar
neuropathy. If the clinical examination is equivocal, electrodiagnostic
studies can definitively distinguish between plexus and ulnar nerve
lesions a few weeks after the injury. Conservative methods of treatment
are often the first step including bracing of the elbow to prevent flexion
while sleeping. A variety of surgical approaches may also be effective in
refractory or recurrent cases, including anterior ulnar nerve transposition and release of the flexor carpi ulnaris aponeurosis.
PERONEAL NEUROPATHY
The peroneal (also known as the fibular) nerve winds around the head
of the fibula in the leg below the lateral aspect of the knee, and its
superficial location at this site makes it vulnerable to trauma. Patients
present with weakness of foot dorsiflexion (“foot drop”) as well as
with weakness in eversion but not inversion at the ankle. Sparing of
inversion, which is a function of muscles innervated by the tibial nerve,
helps to distinguish peroneal neuropathies from L5 radiculopathies.
Sensory loss involves the lateral aspect of the leg as well as the dorsum of the foot (Fig. 463e-3C). Fractures of the fibular head may be
responsible for peroneal neuropathies, but in the perioperative setting,
poorly applied braces exerting pressure on the nerve while the patient
is unconscious, often in lithotomy position, are more often responsible. Tight-fitting stockings or casts of the upper leg can also cause
a peroneal neuropathy, and thin individuals and those with recent
weight loss are at increased risk.

