Investigations typically begin with spinal MRI, but when upper
motor neuron signs are associated with drowsiness, confusion, seizures, or other hemispheric signs, brain MRI should also be performed, sometimes as the initial investigation. Electrophysiologic
studies are diagnostically helpful when clinical findings suggest an
underlying neuromuscular disorder.

Subacute or chronic quadriparesis  Quadriparesis due to upper motor
neuron disease may develop over weeks to years from chronic myelopathies, multiple sclerosis, brain or spinal tumors, chronic subdural
hematomas, and various metabolic, toxic, and infectious disorders. It
may also result from lower motor neuron disease, a chronic neuropathy (in which weakness is often most profound distally), or myopathic
weakness (typically proximal).
When quadriparesis develops acutely in obtunded patients, evaluation begins with a CT scan of the brain. If upper motor neuron signs
have developed acutely but the patient is alert, the initial test is usually

TABLE 30-2 Causes of Episodic Generalized Weakness
1. Electrolyte disturbances, e.g., hypokalemia, hyperkalemia, hypercalcemia,
hypernatremia, hyponatremia, hypophosphatemia, hypermagnesemia
2. Muscle disorders
a. Channelopathies (periodic paralyses)
b. Metabolic defects of muscle (impaired carbohydrate or fatty acid utilization; abnormal mitochondrial function)
3. Neuromuscular junction disorders
a. Myasthenia gravis
b. Lambert-Eaton myasthenic syndrome
4. Central nervous system disorders
a. Transient ischemic attacks of the brainstem
b. Transient global cerebral ischemia
c. Multiple sclerosis
5. Lack of voluntary effort
a. Anxiety
b. Pain or discomfort
c. Somatization disorder
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Acute monoparesis  If weakness is predominantly distal and of upper
motor neuron type and is not associated with sensory impairment or
pain, focal cortical ischemia is likely (Chap. 446); diagnostic possibilities are similar to those for acute hemiparesis. Sensory loss and pain
usually accompany acute lower motor neuron weakness; the weakness commonly localizes to a single nerve root or peripheral nerve,
but occasionally reflects plexus involvement. If lower motor neuron
weakness is likely, evaluation begins with EMG and nerve conduction
studies.
Subacute or chronic monoparesis  Weakness and atrophy that develop
over weeks or months are usually of lower motor neuron origin. When
associated with sensory symptoms, a peripheral cause (nerve, root, or
plexus) is likely; otherwise, anterior horn cell disease should be considered. In either case, an electrodiagnostic study is indicated. If weakness is of the upper motor neuron type, a discrete cortical (precentral
gyrus) or cord lesion may be responsible, and appropriate imaging is
performed.
Distal Weakness Involvement of two or more limbs distally suggests
lower motor neuron or peripheral nerve disease. Acute distal lowerlimb weakness results occasionally from an acute toxic polyneuropathy or cauda equina syndrome. Distal symmetric weakness usually
develops over weeks, months, or years and, when associated with
numbness, is due to peripheral neuropathy (Chap. 459). Anterior
horn cell disease may begin distally but is typically asymmetric and
without accompanying numbness (Chap. 452). Rarely, myopathies
present with distal weakness (Chap. 462e). Electrodiagnostic studies
help localize the disorder (Fig. 30-3).

Neurologic Causes of Weakness and Paralysis

Acute quadriparesis  Quadriparesis with onset over minutes may
result from disorders of upper motor neurons (such as from anoxia,
hypotension, brainstem or cervical cord ischemia, trauma, and systemic metabolic abnormalities) or muscle (electrolyte disturbances,
certain inborn errors of muscle energy metabolism, toxins, and periodic paralyses). Onset over hours to weeks may, in addition to these
disorders, be due to lower motor neuron disorders such as GuillainBarré syndrome (Chap. 460).
In obtunded patients, evaluation begins with a CT scan of the brain.
If upper motor neuron signs are present but the patient is alert, the
initial test is usually an MRI of the cervical cord. If weakness is lower
motor neuron, myopathic, or uncertain in origin, the clinical approach
begins with blood studies to determine the level of muscle enzymes
and electrolytes and with EMG and nerve conduction studies.

Monoparesis Monoparesis usually is due to lower motor neuron disease, with or without associated sensory involvement. Upper motor
neuron weakness occasionally presents as a monoparesis of distal and
nonantigravity muscles. Myopathic weakness rarely is limited to one
limb.
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CHAPTER 30

Quadriparesis or Generalized Weakness Generalized weakness may be
due to disorders of the CNS or the motor unit. Although the terms
often are used interchangeably, quadriparesis is commonly used when
an upper motor neuron cause is suspected, and generalized weakness is
used when a disease of the motor units is likely. Weakness from CNS
disorders usually is associated with changes in consciousness or cognition and accompanied by spasticity, hyperreflexia, and sensory disturbances. Most neuromuscular causes of generalized weakness are associated with normal mental function, hypotonia, and hypoactive muscle
stretch reflexes. The major causes of intermittent weakness are listed
in Table 30-2. A patient with generalized fatigability without objective
weakness may have the chronic fatigue syndrome (Chap. 464e).

an MRI of the cervical cord. When onset has been gradual, disorders
of the cerebral hemispheres, brainstem, and cervical spinal cord can
usually be distinguished clinically, and imaging is directed first at the
clinically suspected site of pathology. If weakness is lower motor neuron, myopathic, or uncertain in origin, laboratory studies to determine
the levels of muscle enzymes and electrolytes, and EMG and nerve
conduction studies help to localize the pathologic process.

Proximal Weakness Myopathy often produces symmetric weakness
of the pelvic or shoulder girdle muscles (Chap. 462e). Diseases of
the neuromuscular junction, such as myasthenia gravis (Chap. 461),
may present with symmetric proximal weakness often associated with
ptosis, diplopia, or bulbar weakness and fluctuating in severity during
the day. In anterior horn cell disease, proximal weakness is usually
asymmetric, but it may be symmetric if familial. Numbness does not
occur with any of these diseases. The evaluation usually begins with
determination of the serum creatine kinase level and electrophysiologic studies.
Weakness in a Restricted Distribution Weakness may not fit any of these
patterns, being limited, for example, to the extraocular, hemifacial,
bulbar, or respiratory muscles. If it is unilateral, restricted weakness
usually is due to lower motor neuron or peripheral nerve disease, such
as in a facial palsy. Weakness of part of a limb is commonly due to a
peripheral nerve lesion such as an entrapment neuropathy. Relatively
symmetric weakness of extraocular or bulbar muscles frequently is
due to a myopathy (Chap. 462e) or neuromuscular junction disorder
(Chap. 461). Bilateral facial palsy with areflexia suggests Guillain-Barré
syndrome (Chap. 460). Worsening of relatively symmetric weakness
with fatigue is characteristic of neuromuscular junction disorders.
Asymmetric bulbar weakness usually is due to motor neuron disease.
Weakness limited to respiratory muscles is uncommon and usually
is due to motor neuron disease, myasthenia gravis, or polymyositis/
dermatomyositis (Chap. 388).
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