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ABSENCE SEIZURE

ABSENCE SEIZURE

Primary Disciplinary Field(s): Neurology, Pediatrics, Clinical Neurophysiology

1. Core Definition

An Absence Seizure, previously and less commonly known as petit mal seizure, is a type of
generalized seizure characterized by a sudden, brief lapse of consciousness accompanied by a
cessation of ongoing activity, typically lasting between five and fifteen seconds. These seizures are
non-convulsive and involve a global disruption of electrical activity across both hemispheres of the
brain simultaneously, distinguishing them from focal seizures that originate in a specific cortical
region. The term "absence" accurately reflects the behavioral manifestation: during the episode,
the affected individual appears vacant, staring blankly into space, often displaying slight involuntary
movements (automatisms) or a temporary reduction in muscle tone (atonicity), which renders the
victim momentarily limp and unresponsive.

Crucially, unlike tonic-clonic seizures, the onset and termination of an absence seizure are abrupt,
and the patient recovers immediately without postictal confusion, disorientation, or fatigue.
However, because the loss of awareness is complete, the individual seldom recalls the event itself;
they simply experience a temporal discontinuity in their activity. This characteristic lack of memory
regarding the seizure often leads to significant academic or social difficulties, particularly in
children, as numerous brief absences throughout the day can interrupt learning and
communication processes without being immediately recognized as neurological events by
observers or the patient themselves.

Absence seizures are primarily associated with certain epilepsy syndromes, most notably
Childhood Absence Epilepsy (CAE) and Juvenile Absence Epilepsy (JAE). They represent a
fundamental challenge in diagnosing pediatric neurological disorders due to their subtle
presentation; they are frequently misdiagnosed as daydreaming, attention deficit, or behavioral
non-compliance. The recognition of absence seizures requires careful observation and diagnostic
confirmation via electroencephalography (EEG), which reveals the pathognomonic generalized 3-
Hz spike-and-wave discharge pattern essential for classification.

2. Etymology and Historical Development

The concept of seizure activity involving a brief, non-convulsive loss of consciousness has been
recognized in medical literature for centuries, but its specific classification evolved significantly in
the 19th and 20th centuries. Historically, seizures were broadly categorized into two main groups
based on observable severity: grand mal (major sickness, now tonic-clonic seizures) and petit
mal (minor sickness). The term petit mal seizure was the primary diagnostic label used to
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describe these brief staring spells.

The standardization of epilepsy nhomenclature, particularly through the efforts of the International
League Against Epilepsy (ILAE), led to a critical refinement in terminology. The term "petit mal"
was eventually deemed ambiguous because it encompassed several types of mild generalized
seizures. To improve diagnostic precision, the term was largely abandoned in favor of the more
descriptive phrase, absence seizure, which specifically refers to the transient impairment of
consciousness characteristic of this specific epileptic phenomenon. This shift allowed clinicians to
better categorize the seizure based on the electrophysiological patterns observed on the EEG,
solidifying the distinction between typical and atypical absence events.

The understanding of absence seizures deepened substantially with the development of EEG
technology in the mid-20th century. Pioneers in neurophysiology were able to correlate the clinical
manifestations--the brief staring and unresponsiveness--with the generalized, rhythmic 3-Hz spike-
and-wave discharge characteristic of typical absence epilepsy. This discovery moved the diagnosis
from being purely observational and anecdotal to being grounded in measurable, reproducible
neurological data, establishing the modern understanding of absence seizures as a distinct
physiological event rooted in specific thalamocortical network activity.

3. Key Characteristics and Phenomenology

The phenomenology of the absence seizure is defined by its subtlety and brevity. Unlike
generalized tonic-clonic seizures, there is no physical collapse or violent muscular contraction; the
presentation involves a profound, yet transient, interruption of conscious processing. The seizure
activity typically manifests as a sudden onset of staring, often described as a blank or glassy
expression. While the patient may remain standing or seated, they are completely unresponsive to
external stimuli, such as verbal commands or gentle prodding.

Key behavioral characteristics often accompany the primary loss of consciousness, though these
are typically minor:

Oculomotor Changes: Subtle upward deviation or fluttering of the eyelids (myoclonus).
Automatisms: Repetitive, non-purposeful movements, such as lip smacking, chewing, fidgeting
with clothes, or slight rubbing of the hands. These are more common in longer absence seizures or
atypical variants.

Postural Changes: Minor changes in muscle tone, ranging from slight head drop (atonic
component) to mild stiffening (tonic component), though never reaching the severity of a tonic-
clonic event.

Immediate Recovery: The defining feature is the instantaneous return to full awareness and
previous activity upon termination of the 3-Hz discharge. The patient usually continues the
sentence or task they were engaged in immediately prior to the seizure, often unaware that any
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lapse occurred.

The frequency of absence seizures can vary dramatically among individuals. In severe cases of
Childhood Absence Epilepsy, a child may experience hundreds of brief seizures daily. This high
frequency, especially when unmonitored or undiagnosed, profoundly affects cognitive function,
hindering memory consolidation and sustained attention, which is often misinterpreted as learning
disability or attention deficit disorder in school settings.

4. Etiology and Pathophysiology

Absence seizures are fundamentally related to a generalized disturbance in the brain's electrical
stability, primarily involving the synchronization of neuronal networks within the thalamocortical
system. The underlying cause is generally genetic, though the exact genetic mutations are
heterogeneous and complex.

The electrophysiological hallmark--the 3-Hz generalized spike-and-wave discharge (GSWD)--is
believed to be generated by abnormal oscillatory activity involving the thalamus and the cerebral
cortex. Specifically, the seizure initiation is thought to involve the T-type calcium channels
(particularly the Cav3.2 subtype) located in the thalamic relay neurons. These channels mediate a
low-threshold calcium spike that, under normal conditions, helps regulate sleep rhythms. In
individuals prone to absence seizures, hyperexcitability or dysfunction of these channels leads to
their excessive, synchronous activation.

The circuit proposed involves a positive feedback loop:

The initial discharge starts in the thalamic relay neurons via the T-type calcium channels.

This activity is transmitted to the cortex, causing the characteristic spike seen on the EEG.

The cortex then sends excitatory feedback to the thalamus, reinforcing the discharge pattern.
Simultaneously, inhibitory GABAergic interneurons in the thalamus become involved, leading to the
"wave" component of the GSWD, which temporarily hyperpolarizes the neurons, ending the burst
until the cycle repeats, resulting in the characteristic 3-Hz rhythm.

Genetic predisposition is highly significant. Syndromes like Childhood Absence Epilepsy (CAE)
often present in children with no structural brain abnormalities, suggesting a primary ion
channelopathy. Specific genes implicated in various absence epilepsy syndromes include those
encoding components of GABA-A receptors, specific potassium channels, and, most prominently,
the T-type calcium channels, confirming the theory of network hyperexcitability rather than focal
structural damage.

5. Clinical Presentation and Diagnhosis
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The typical age of onset for absence seizures is crucial for classification, usually occurring between
four and twelve years old. Seizures beginning in this timeframe are most often linked to Childhood
Absence Epilepsy, which generally carries an excellent prognosis. The clinical presentation is often
first noted by teachers or parents observing repeated, brief episodes of inattention or
unresponsiveness.

Diagnosis relies heavily on the integration of clinical history and electroencephalography. The
clinical history must confirm the brief duration, the lack of postictal confusion, and the immediate
return to baseline. The electroencephalogram (EEG) serves as the gold standard for
confirmation. A typical absence seizure EEG will show generalized, synchronous, bilateral 3-Hz
spike-and-wave activity.

A key diagnostic tool utilized during the EEG is hyperventilation. Since the respiratory alkalosis
induced by deep, rapid breathing can reliably provoke typical absence seizures, it is routinely used
in the clinical setting to confirm the diagnosis. If the patient has a seizure during this provocation,
the diagnosis is highly probable. It is also important to distinguish typical absence seizures (CAE)
from atypical absence seizures (often seen in more severe syndromes like Lennox-Gastaut
Syndrome), which may have slightly longer durations, less abrupt onset/offset, and slower spike-
and-wave discharges (less than 2.5 Hz).

6. Treatment and Prognosis

The primary goal of treating absence seizures is the complete elimination of both clinical and
electrographic seizure activity, as even subclinical GSWD can impair cognitive function.
Pharmacological intervention is highly effective for typical absence epilepsy, and specific anti-
epileptic drugs (AEDs) are preferred based on their mechanism of action against the underlying
pathophysiology.

The first-line therapeutic agents include:

Ethosuximide: Highly specific for absence seizures, working by blocking the low-threshold T-type
calcium channels in the thalamus, thereby stabilizing the neuronal network responsible for the
GSWHD. It is often preferred due to its focused efficacy and relatively mild side-effect profile
compared to broader-spectrum drugs.

Valproate (Sodium Valproate/Valproic Acid): Effective against a wide range of seizure types,
including absence seizures. Its mechanism involves enhancing GABAergic inhibition and
potentially modulating T-type calcium channels. It is often chosen if the patient also exhibits other
generalized seizure types (e.g., myoclonic seizures).

Lamotrigine: Sometimes used as an adjunct or alternative, particularly when ethosuximide or
valproate are poorly tolerated, although it is generally less effective than the first two agents
against typical absence seizures.
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The prognosis for typical Childhood Absence Epilepsy is generally favorable. The majority of
children (up to 70%) achieve remission, often growing out of the seizures completely by
adolescence. However, a minority of patients, particularly those with late-onset absence epilepsy
or those whose seizures transition into Juvenile Myoclonic Epilepsy (JME), may continue to require
long-term treatment. Regular follow-up, monitoring of AED levels, and repeated EEG studies are
essential to determine when medication withdrawal can be safely attempted, usually after a
seizure-free period of two to three years.

7. Further Reading

Epilepsy Foundation: Absence Seizures

Wikipedia: Absence seizure

International League Against Epilepsy (ILAE) Classification
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