Focal Seizures with Dyscognitive Features Focal seizures may also be
accompanied by a transient impairment of the patient’s ability to
maintain normal contact with the environment. The patient is unable
to respond appropriately to visual or verbal commands during the
seizure and has impaired recollection or awareness of the ictal phase.
The seizures frequently begin with an aura (i.e., a focal seizure without
cognitive disturbance) that is stereotypic for the patient. The start
of the ictal phase is often a sudden behavioral arrest or motionless
stare, which marks the onset of the period of impaired awareness. The
behavioral arrest is usually accompanied by automatisms, which are
involuntary, automatic behaviors that have a wide range of manifestations. Automatisms may consist of very basic behaviors such as chewing, lip smacking, swallowing, or “picking” movements of the hands,
or more elaborate behaviors such as a display of emotion or running.
The patient is typically confused following the seizure, and the transition to full recovery of consciousness may range from seconds up to
an hour. Examination immediately following the seizure may show an
anterograde amnesia or, in cases involving the dominant hemisphere,
a postictal aphasia.
The range of potential clinical behaviors linked to focal seizures is
so broad that extreme caution is advised before concluding that stereotypic episodes of bizarre or atypical behavior are not due to seizure
activity. In such cases additional, detailed EEG studies may be helpful.
EVOLUTION OF FOCAL SEIZURES TO GENERALIZED SEIZURES
Focal seizures can spread to involve both cerebral hemispheres and
produce a generalized seizure, usually of the tonic-clonic variety
(discussed below). This evolution is observed frequently following
focal seizures arising from a focus in the frontal lobe, but may also
be associated with focal seizures occurring elsewhere in the brain. A
focal seizure that evolves into a generalized seizure is often difficult
to distinguish from a primary generalized-onset tonic-clonic seizure,
because bystanders tend to emphasize the more dramatic, generalized
convulsive phase of the seizure and overlook the more subtle, focal
symptoms present at onset. In some cases, the focal onset of the seizure
becomes apparent only when a careful history identifies a preceding
aura. Often, however, the focal onset is not clinically evident and may
be established only through careful EEG analysis. Nonetheless, distinguishing between these two entities is extremely important, because
there may be substantial differences in the evaluation and treatment of
epilepsies associated with focal versus generalized seizures.
GENERALIZED SEIZURES
Generalized seizures are thought to arise at some point in the brain but
immediately and rapidly engage neuronal networks in both cerebral
hemispheres. Several types of generalized seizures have features that
place them in distinctive categories and facilitate clinical diagnosis.
Typical Absence Seizures Typical absence seizures are characterized by
sudden, brief lapses of consciousness without loss of postural control.
The seizure typically lasts for only seconds, consciousness returns as
suddenly as it was lost, and there is no postictal confusion. Although
the brief loss of consciousness may be clinically inapparent or the sole
manifestation of the seizure discharge, absence seizures are usually
accompanied by subtle, bilateral motor signs such as rapid blinking
of the eyelids, chewing movements, or small-amplitude, clonic movements of the hands.
Typical absence seizures are associated with a group of genetically
determined epilepsies with onset usually in childhood (ages 4–8 years)
or early adolescence and are the main seizure type in 15–20% of children with epilepsy. The seizures can occur hundreds of times per day,
but the child may be unaware of or unable to convey their existence.
Because the clinical signs of the seizures are subtle, especially to parents
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who may not have had previous experience with seizures, it is not sur- 2543
prising that the first clue to absence epilepsy is often unexplained “daydreaming” and a decline in school performance recognized by a teacher.
The electrophysiologic hallmark of typical absence seizures is a generalized, symmetric, 3-Hz spike-and-wave discharge that begins and
ends suddenly, superimposed on a normal EEG background. Periods
of spike-and-wave discharges lasting more than a few seconds usually
correlate with clinical signs, but the EEG often shows many more brief
bursts of abnormal cortical activity than were suspected clinically.
Hyperventilation tends to provoke these electrographic discharges
and even the seizures themselves and is routinely used when recording
the EEG.
Atypical Absence Seizures Atypical absence seizures have features that
deviate both clinically and electrophysiologically from typical absence
seizures. For example, the lapse of consciousness is usually of longer
duration and less abrupt in onset and cessation, and the seizure is
accompanied by more obvious motor signs that may include focal or
lateralizing features. The EEG shows a generalized, slow spike-andwave pattern with a frequency of ≤2.5 per second, as well as other
abnormal activity. Atypical absence seizures are usually associated
with diffuse or multifocal structural abnormalities of the brain and
therefore may accompany other signs of neurologic dysfunction such
as mental retardation. Furthermore, the seizures are less responsive to
anticonvulsants compared to typical absence seizures.
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sensation that rises from the stomach or chest to the head. Some
patients describe odd, internal feelings such as fear, a sense of impending change, detachment, depersonalization, déjá vu, or illusions that
objects are growing smaller (micropsia) or larger (macropsia). These
subjective, “internal” events that are not directly observable by someone else are referred to as auras.

Generalized, Tonic-Clonic Seizures Generalized-onset tonic-clonic seizures are the main seizure type in ~10% of all persons with epilepsy.
They are also the most common seizure type resulting from metabolic
derangements and are therefore frequently encountered in many
different clinical settings. The seizure usually begins abruptly without warning, although some patients describe vague premonitory
symptoms in the hours leading up to the seizure. This prodrome is
distinct from the stereotypic auras associated with focal seizures that
generalize. The initial phase of the seizure is usually tonic contraction
of muscles throughout the body, accounting for a number of the classic
features of the event. Tonic contraction of the muscles of expiration
and the larynx at the onset will produce a loud moan or “ictal cry.”
Respirations are impaired, secretions pool in the oropharynx, and cyanosis develops. Contraction of the jaw muscles may cause biting of the
tongue. A marked enhancement of sympathetic tone leads to increases
in heart rate, blood pressure, and pupillary size. After 10–20 s, the tonic
phase of the seizure typically evolves into the clonic phase, produced by
the superimposition of periods of muscle relaxation on the tonic muscle contraction. The periods of relaxation progressively increase until
the end of the ictal phase, which usually lasts no more than 1 min. The
postictal phase is characterized by unresponsiveness, muscular flaccidity, and excessive salivation that can cause stridorous breathing and
partial airway obstruction. Bladder or bowel incontinence may occur
at this point. Patients gradually regain consciousness over minutes to
hours, and during this transition, there is typically a period of postictal
confusion. Patients subsequently complain of headache, fatigue, and
muscle ache that can last for many hours. The duration of impaired
consciousness in the postictal phase can be extremely long (i.e., many
hours) in patients with prolonged seizures or underlying central nervous system (CNS) diseases such as alcoholic cerebral atrophy.
The EEG during the tonic phase of the seizure shows a progressive
increase in generalized low-voltage fast activity, followed by generalized high-amplitude, polyspike discharges. In the clonic phase, the
high-amplitude activity is typically interrupted by slow waves to create
a spike-and-wave pattern. The postictal EEG shows diffuse slowing
that gradually recovers as the patient awakens.
There are a number of variants of the generalized tonic-clonic seizure, including pure tonic and pure clonic seizures. Brief tonic seizures
lasting only a few seconds are especially noteworthy since they are usually associated with specific epileptic syndromes having mixed seizure
phenotypes, such as the Lennox-Gastaut syndrome (discussed below).
Atonic Seizures Atonic seizures are characterized by sudden loss of
postural muscle tone lasting 1–2 s. Consciousness is briefly impaired,
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