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cause only a quick head drop or nodding movement, whereas a longer
seizure will cause the patient to collapse. This can be extremely dangerous, because there is a substantial risk of direct head injury with the
fall. The EEG shows brief, generalized spike-and-wave discharges followed immediately by diffuse slow waves that correlate with the loss of
muscle tone. Similar to pure tonic seizures, atonic seizures are usually
seen in association with known epilepsy syndromes.

Neurologic Disorders

Myoclonic Seizures Myoclonus is a sudden and brief muscle contraction that may involve one part of the body or the entire body. A normal,
common physiologic form of myoclonus is the sudden jerking movement observed while falling asleep. Pathologic myoclonus is most commonly seen in association with metabolic disorders, degenerative CNS
diseases, or anoxic brain injury (Chap. 330). Although the distinction
from other forms of myoclonus is imprecise, myoclonic seizures are
considered to be true epileptic events because they are caused by cortical (versus subcortical or spinal) dysfunction. The EEG may show
bilaterally synchronous spike-and-wave discharges synchronized with
the myoclonus, although these can be obscured by movement artifact.
Myoclonic seizures usually coexist with other forms of generalized seizures but are the predominant feature of juvenile myoclonic epilepsy
(discussed below).
CURRENTLY UNCLASSIFIABLE SEIZURES
Not all seizure types can be designated as focal or generalized, and
they should therefore be labeled as “unclassifiable” until additional evidence allows a valid classification. Epileptic spasms are such an example. These are characterized by a briefly sustained flexion or extension
of predominantly proximal muscles, including truncal muscles. The
EEG in these patients usually shows hypsarrhythmias, which consist
of diffuse, giant slow waves with a chaotic background of irregular,
multifocal spikes and sharp waves. During the clinical spasm, there is a
marked suppression of the EEG background (the “electrodecremental
response”). The electromyogram (EMG) also reveals a characteristic
rhomboid pattern that may help distinguish spasms from brief tonic
and myoclonic seizures. Epileptic spasms occur predominantly in
infants and likely result from differences in neuronal function and
connectivity in the immature versus mature CNS.

EPILEPSY SYNDROMES
Epilepsy syndromes are disorders in which epilepsy is a predominant
feature, and there is sufficient evidence (e.g., through clinical, EEG,
radiologic, or genetic observations) to suggest a common underlying
mechanism. Three important epilepsy syndromes are listed below; additional examples with a known genetic basis are shown in Table 445-2.
JUVENILE MYOCLONIC EPILEPSY
Juvenile myoclonic epilepsy (JME) is a generalized seizure disorder
of unknown cause that appears in early adolescence and is usually
characterized by bilateral myoclonic jerks that may be single or repetitive. The myoclonic seizures are most frequent in the morning after
awakening and can be provoked by sleep deprivation. Consciousness is
preserved unless the myoclonus is especially severe. Many patients also
experience generalized tonic-clonic seizures, and up to one-third have
absence seizures. Although complete remission is relatively uncommon, the seizures usually respond well to appropriate anticonvulsant
medication. There is often a family history of epilepsy, and genetic
linkage studies suggest a polygenic cause.
LENNOX-GASTAUT SYNDROME
Lennox-Gastaut syndrome occurs in children and is defined by the
following triad: (1) multiple seizure types (usually including generalized tonic-clonic, atonic, and atypical absence seizures); (2) an EEG
showing slow (<3 Hz) spike-and-wave discharges and a variety of
other abnormalities; and (3) impaired cognitive function in most but
not all cases. Lennox-Gastaut syndrome is associated with CNS disease
or dysfunction from a variety of causes, including de novo mutations,

HPIM19_Part17_p2535-p2732.indd 2544

developmental abnormalities, perinatal hypoxia/ischemia, trauma,
infection, and other acquired lesions. The multifactorial nature of this
syndrome suggests that it is a nonspecific response of the brain to diffuse neural injury. Unfortunately, many patients have a poor prognosis
due to the underlying CNS disease and the physical and psychosocial
consequences of severe, poorly controlled epilepsy.
MESIAL TEMPORAL LOBE EPILEPSY SYNDROME
Mesial temporal lobe epilepsy (MTLE) is the most common syndrome associated with focal seizures with dyscognitive features and
is an example of an epilepsy syndrome with distinctive clinical,
electroencephalographic, and pathologic features (Table 445-3). Highresolution magnetic resonance imaging (MRI) can detect the characteristic hippocampal sclerosis that appears to be essential in the
pathophysiology of MTLE for many patients (Fig. 445-1). Recognition
of this syndrome is especially important because it tends to be refractory to treatment with anticonvulsants but responds well to surgical
intervention. Advances in the understanding of basic mechanisms of
epilepsy have come through studies of experimental models of MTLE,
discussed below.

THE CAUSES OF SEIZURES AND EPILEPSY
Seizures are a result of a shift in the normal balance of excitation
and inhibition within the CNS. Given the numerous properties that
control neuronal excitability, it is not surprising that there are many
different ways to perturb this normal balance, and therefore many different causes of both seizures and epilepsy. Three clinical observations
emphasize how a variety of factors determine why certain conditions
may cause seizures or epilepsy in a given patient.
1. The normal brain is capable of having a seizure under the appropriate circumstances, and there are differences between individuals in
the susceptibility or threshold for seizures. For example, seizures
may be induced by high fevers in children who are otherwise normal and who never develop other neurologic problems, including
epilepsy. However, febrile seizures occur only in a relatively small
proportion of children. This implies there are various underlying
endogenous factors that influence the threshold for having a seizure.
Some of these factors are genetic, as a family history of epilepsy
has a clear influence on the likelihood of seizures occurring in
otherwise normal individuals. Normal development also plays an
important role, because the brain appears to have different seizure
thresholds at different maturational stages.
2. There are a variety of conditions that have an extremely high
likelihood of resulting in a chronic seizure disorder. One of the
best examples of this is severe, penetrating head trauma, which is
associated with up to a 45% risk of subsequent epilepsy. The high
propensity for severe traumatic brain injury to lead to epilepsy
suggests that the injury results in a long-lasting pathologic change
in the CNS that transforms a presumably normal neural network
into one that is abnormally hyperexcitable. This process is known
as epileptogenesis, and the specific changes that result in a lowered
seizure threshold can be considered epileptogenic factors. Other
processes associated with epileptogenesis include stroke, infections, and abnormalities of CNS development. Likewise, the genetic
abnormalities associated with epilepsy likely involve processes that
trigger the appearance of specific sets of epileptogenic factors.
3. Seizures are episodic. Patients with epilepsy have seizures intermittently and, depending on the underlying cause, many patients are
completely normal for months or even years between seizures. This
implies there are important provocative or precipitating factors that
induce seizures in patients with epilepsy. Similarly, precipitating
factors are responsible for causing the single seizure in someone without epilepsy. Precipitants include those due to intrinsic
physiologic processes such as psychological or physical stress, sleep
deprivation, or hormonal changes associated with the menstrual
cycle. They also include exogenous factors such as exposure to toxic
substances and certain medications.
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