2664 the back into the legs. Rarely, it radiates into the arms. It is generally

PART 17
Neurologic Disorders

self-limited but may persist for years. Lhermitte’s symptom can also
occur with other disorders of the cervical spinal cord (e.g., cervical
spondylosis).
Paroxysmal symptoms are distinguished by their brief duration
(10 s to 2 min), high frequency (5–40 episodes per day), lack of any
alteration of consciousness or change in background electroencephalogram during episodes, and a self-limited course (generally lasting
weeks to months). They may be precipitated by hyperventilation or
movement. These syndromes may include Lhermitte’s symptom; tonic
contractions of a limb, face, or trunk (tonic seizures); paroxysmal dysarthria and ataxia; paroxysmal sensory disturbances; and several other
less well-characterized syndromes. Paroxysmal symptoms probably
result from spontaneous discharges, arising at the edges of demyelinated plaques and spreading to adjacent white matter tracts.
Trigeminal neuralgia, hemifacial spasm, and glossopharyngeal neuralgia (Chap. 455) can occur when the demyelinating lesion involves
the root entry (or exit) zone of the fifth, seventh, and ninth cranial
nerve, respectively. Trigeminal neuralgia (tic douloureux) is a very
brief lancinating facial pain often triggered by an afferent input from
the face or teeth. Most cases of trigeminal neuralgia are not MS related;
however, atypical features such as onset before age 50 years, bilateral
symptoms, objective sensory loss, or nonparoxysmal pain should raise
the possibility that MS could be responsible.
Facial myokymia consists of either persistent rapid flickering contractions of the facial musculature (especially the lower portion of the
orbicularis oculus) or a contraction that slowly spreads across the face.
It results from lesions of the corticobulbar tracts or brainstem course
of the facial nerve.
DISEASE COURSE
Four clinical types of MS exist (Fig. 458-2):
1. Relapsing/remitting MS (RRMS) accounts for 85% of MS cases at
onset and is characterized by discrete attacks that generally evolve
over days to weeks (rarely over hours). With initial attacks, there
is often substantial or complete recovery over the ensuing weeks
to months, but as attacks continue over time recovery may be less
evident (Fig. 458-2A). Between attacks, patients are neurologically
stable.
2. Secondary progressive MS (SPMS) always begins as RRMS
(Fig. 458-2B). At some point, however, the clinical course changes
so that the patient experiences a steady deterioration in function
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Figure 458-2 Clinical course of multiple sclerosis (MS).
A. Relapsing/remitting MS (RRMS). B. Secondary progressive MS (SPMS).
C. Primary progressive MS (PPMS). D. Progressive/relapsing MS (PRMS).
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unassociated with acute attacks (which may continue or cease during the progressive phase). SPMS produces a greater amount of
fixed neurologic disability than RRMS. For a patient with RRMS, the
risk of developing SPMS is ∼2% each year, meaning that the great
majority of RRMS ultimately evolves into SPMS. SPMS appears to
represent a late stage of the same underlying illness as RRMS.
3. Primary progressive MS (PPMS) accounts for ∼15% of cases. These
patients do not experience attacks but only a steady functional
decline from disease onset (Fig. 458-2C). Compared to RRMS, the
sex distribution is more even, the disease begins later in life (mean
age ∼40 years), and disability develops faster (at least relative to
the onset of the first clinical symptom). Despite these differences,
PPMS appears to represent the same underlying illness as RRMS.
4. Progressive/relapsing MS (PRMS) overlaps PPMS and SPMS and
accounts for ∼5% of MS patients. Like patients with PPMS, these
patients experience a steady deterioration in their condition from
disease onset. However, like SPMS patients, they experience
occasional attacks superimposed upon their progressive course
(Fig. 458-2D).
DIAGNOSIS
There is no definitive diagnostic test for MS. Diagnostic criteria for
clinically definite MS require documentation of two or more episodes
of symptoms and two or more signs that reflect pathology in anatomically noncontiguous white matter tracts of the CNS (Table 458-3).
Symptoms must last for >24 h and occur as distinct episodes that
are separated by a month or more. In patients who have only one of
the two required signs on neurologic examination, the second may
be documented by abnormal tests such as MRI or evoked potentials
(EPs). Similarly, in the most recent diagnostic scheme, the second
clinical event (in time) may be supported solely by MRI findings, consisting of either the development of new focal white matter lesions on
MRI or the simultaneous presence of both an enhancing lesion and a
nonenhancing lesion in an asymptomatic location. In patients whose
course is progressive from onset for ≥6 months without superimposed
relapses, documentation of intrathecal IgG synthesis may be used to
support a diagnosis of PPMS.
DIAGNOSTIC TESTS
Magnetic Resonance Imaging MRI has revolutionized the diagnosis
and management of MS (Fig. 458-3); characteristic abnormalities are
found in >95% of patients, although more than 90% of the lesions visualized by MRI are asymptomatic. An increase in vascular permeability
from a breakdown of the BBB is detected by leakage of intravenous
gadolinium (Gd) into the parenchyma. Such leakage occurs early in
the development of an MS lesion and serves as a useful marker of
inflammation. Gd enhancement typically persists for approximately
1 month, and the residual MS plaque remains visible indefinitely as a
focal area of hyperintensity (a lesion) on spin-echo (T2-weighted) and
proton-density images. Lesions are frequently oriented perpendicular
to the ventricular surface, corresponding to the pathologic pattern of
perivenous demyelination (Dawson’s fingers). Lesions are multifocal
within the brain, brainstem, and spinal cord. Lesions larger than 6 mm
located in the corpus callosum, periventricular white matter, brainstem, cerebellum, or spinal cord are particularly helpful diagnostically.
Current criteria for the use of MRI in the diagnosis of MS are shown
in Table 458-3.
The total volume of T2-weighted signal abnormality (the “burden
of disease”) shows a significant (albeit weak) correlation with clinical
disability, as do measures of brain atrophy. Approximately one-third
of T2-weighted lesions appear as hypointense lesions (black holes)
on T1-weighted imaging. Black holes may be a marker of irreversible
demyelination and axonal loss, although even this measure depends on
the timing of the image acquisition (e.g., most acute Gd-enhancing T2
lesions are T1 dark).
Newer MRI methods such as magnetization transfer ratio (MTR)
imaging and proton magnetic resonance spectroscopic imaging
(MRSI) may ultimately serve as surrogate markers of clinical disability. MRSI can quantitate molecules such as N-acetyl aspartate, which
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