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Abstract
There is relatively little information on the underlying parameters that affect clinical features of the
postictal period. Age-related physiological changes, including alterations in cerebral blood flow and
metabolism, neurotransmitter function, and responses of the brain to seizure activity may affect
postictal clinical phenomena. Some conclusions can be drawn. Elderly adults and children,
particularly in the presence of diffuse cerebral dysfunction, may have more prolonged postictal
confusion. Postictal dysphasia strongly suggests a dominant hemisphere focus, more often temporal,
and Todd's paralysis is always contralateral to the epileptogenic zone. Much additional information
could be derived from the vast amount of video/EEG monitoring data available.
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1. Pathophysiology
There are relatively limited data on the effect of clinical parameters on the postictal state.
However, the physiological changes that occur may be more complex than simple models based
on functional “depression” assume [1]. After relatively brief complex partial seizures (CPSs),
hypometabolism may persist, and even decline further, for 24–48 hours after a seizure,
particularly in inferior temporal regions [2]. Reduced cortical excitability measured by
transcranial magnetic stimulation may also last up to 24 hours [3]. In addition to changing
cerebral blood flow (CBF) and glucose metabolism (CMRglc), neurotransmitter release and
receptor availability may be altered. Opiate receptor availability may be increased for up to 8
hours after a seizure, possibly reflecting an overshoot below basal levels after the ictal
endogenous opiate released occupied available binding sites [4]. It is interesting that SPECT
scans during postictal psychosis reveal bifrontal and bitemporal hyperperfusion [5].

A focal lesion might be expected to predispose patients to particular postictal signs, just as it
can influence ictal phenomena. A mass lesion such as an astrocytoma might have different
effects than an arteriovenous malformation. Tumors and malformations, for example, have
differing effects on the functional anatomy of language measured with fMRI activation studies,
but potential effects on postictal aphasia have not been investigated [6]. MRI immediately after
a seizure in a patient with a tumor may show transiently increased T2 or gadolinium
enhancement, incorrectly suggesting lesion progression [7].
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Differences in CBF, CMRglc, and neuroreceptor availability might have age-related clinical
effects as well. Children have higher cerebral blood flow and metabolism than adults, with
values gradually declining through adolescence until about 18 years of age [8,9]. Similar data
have been reported for maturation of the GABA–benzodiazepine receptor complex [10]. The
elderly show age-related declines in CBF, cerebral metabolism, and muscarinic, dopamine,
and serotonin receptors [11–16].

Age-related differences in seizure etiology could interact with underlying physiological
processes. Children may be more likely to have, for example, malformations of cortical
development. The elderly have a high incidence of epilepsy that may be related to
cerebrovascular disease, primary dementias, or acquired metabolic disturbances [17]. Global
or focal neurological impairment may predispose patients to prolonged postictal confusion or
more prominent focal signs. Age-related differences in drug metabolism, as well as varying
effects of withdrawal of specific antiepileptic drugs during video/EEG monitoring, might affect
the length, and clinical expression, of the postictal period.

This article reviews data on the effects of age, epileptic focus location, and underlying lesions
on several clinical manifestations of the postictal period.

2. Postical duration
Postictal periods in termporal and frontal lobe epilepsy usually are short [18]. In 132 postictal
periods following CPSs in adults, mean duration was 89 seconds, although the longest was 767
seconds [19]. Postictal automatisms occurred in 19 seizures. There was no relation of clinical
parameters such as age, age at epilepsy onset, or etiology to postictal duration; the oldest patient
was 58. One study suggested that patient older than 60 were less likely to be “responsive” after
CPSs [20]. Patients with epilepsy onset after age 18 had a tendency toward longer postictal
duration [21]. Seizures starting in the dominant hemisphere may be associated with longer
postictal recovery [22].

In children seen in an emergency room, the median time to recovery of full consciousness was
considerably longer: 38 minutes [23]. However, patients who received antiepileptic drugs,
particularly benzodiazepines, as well as those with symptomatic as opposed to idiopathic or
febrile seizures, had significantly longer recovery times [23,24]. Children who underwent MRI
within 48 hours of a prolonged generalized febrile seizure had evidence of large hippocampi
and prolongation of T2 relaxation time; scans performed between 48 hours and 5 days after
the seizure showed large hippocampi but normal T2, suggesting resolving edema [25]. Children
may be more susceptible than adults to postictal brain structural perturbations, although a
comparative study has not been performed.

3. Postictal cognitive disturbances
Rapid return to full consciousness, without clear postictal confusion, may be more common in
frontal than temporal lobe epilepsy, potentially increasing the chance of diagnostic confusion
with primary generalized epilepsy [18]. Patients with prolonged (≤10 days) postictal confusion
were likely to have diffuse cortical atrophy and mild baseline cognitive dysfunction in a small
series [26]. The episodes always occurred after a seizure cluster or status epilepticus.

Patients with postictal dysphasia tended to have been older at seizure onset, and were
significantly older at the time of study [19]. In another study, age did not affect postictal
language disturbances [27]. An unusual transient postictal transcortical aphasia has been
reported in a 67-year-old patient [28]. Fluent, nonfluent, or global postictal dysphasia is more
common in patients with dominant hemisphere temporal foci [22]. In patients with
nondominant temporal foci, postictal dysphasia was significantly longer when seizures
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propagated to the dominant temporal lobe [29]. The effect of structural lesions is uncertain.
Postictal dysphasia occurred in 7% of patients with nontumoral, as compared with 18% of
patients with tumoral, parietal lobe epilepsy [30,31].

Postictal “transient global amnesia” is said to occur rarely in elderly patients because of
seizures, implying that patients thought to have a vascular etiology should undergo
electroencephalography [32]. Thirty patients had a late onset “epileptic amnesic syndrome”
that appeared to be a postictal manifestation of frequent brief CPSs [33]. Older adults presenting
with memory disturbances, particularly if they appear to be intermittent, should have thorough
EEG studies.

4. Motor phenomena
“Todd's paralysis” is one of the most well-known sequelae of seizures [34]. Some small series
suggest that patients with structural lesions, and the elderly, may be more likely to have
transient focal weakness after a seizure [35]. In addition to pure motor disturbances, ipsilateral
ataxia may occasionally accompany weakness [36].

Postictal weakness was found in 44 of 513 patients (13.4%) during video/EEG monitoring
[37]. It was always unilateral and always contralateral to the seizure focus; median duration
was 173.5 seconds (range: 11 seconds–22 minutes). Eighty-eight percent of seizures associated
with postictal weakness were accompanied by ipsilateral ictal motor phenomena. There was
no difference in the frequency of lesions or focus location between patients with and without
postictal paralysis. However, the weakness lasted longer in patients without lesions (median:
356 seconds vs 140 seconds) than in patients with a structural abnormality on MRI (including
mesial temporal sclerosis) [37]. Todd's paralysis was seen in 22% of patients with nontumoral
parietal lobe epilepsy compared with 32% of patients with parietal lobe foci caused by tumors
[30,31].

Other studies, based on chart review rather than videotape analysis, found a lower incidence
of postictal weakness and suggested a preponderance of frontal foci [38,39]. Postictal weakness
did not occur in nonepileptic events [39].

“Inhibitory seizures” (transient neurological impairment not associated with focal seizures or
loss of consciousness) occur in a small proportion of patients admitted for evaluation of
potential stroke [40]. They are much more likely to occur in the elderly, and can be difficult
to distinguish from transient ischemic attacks. Speech disturbances, confusion, and partial
amnesia were the most common symptoms [40]. In contrast to transient ischemic attacks, EEG
findings, usually intermittent rhythmic delta activity, are evident during or after the episodes.
These events are particularly interesting because they seem to occur in the “borderlands” of
the ictal and postictal states.

Postictal nose rubbing is said to be significantly more frequent in temporal than extratemporal
epilepsy; in 83% of cases the hand used to rub was ipsilateral to the focus [41].

5. Visual disturbances
Visual features, particularly postictal homonymous hemianopsia or blindness, lasting from
minutes to days, are more common in childhood, according to some investigators [42–45].
Seizure foci usually are occipital or occipitotemporal. Some patients have paroxysmal
headaches as well, and misdiagnosis as migraine may occur. There does not seem to be a clinical
difference between patients with and those without occipital lesions; some had encephalitis or
cerebral malaria. A review of occipital epilepsy found a mean age at onset of 17; two patients
presenting in their fifties had trauma and a glioma [46].
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Older patients can have occipital seizures associated with postictal visual loss [47]. Case reports
suggest that symptoms may last longer or even be permanent in older patients or as a sequela
of status epilepticus [48].

6. Postictal psychoses
Postictal psychoses are one of the most troubling manifestations of epilepsy. In a comparison
of 59 patients with a history of postictal psychosis and 94 without this history, the former had
a significantly higher incidence of extratemporal foci or bilateral foci, as well as a family history
of psychiatric disorders, and possibly encephalitis [49]. There was no difference in age, sex,
or MRI findings. Other investigators have noted the prevalence of bilateral EEG foci as well
[50]. Some, in contrast, found that frontal or temporal foci were more common [51,52]. Overall,
seizure focus and laterality, age at epilepsy onset, and duration have not been shown to be
significant factors [53]. Postictal mania, in contrast, was associated with dominant frontal foci
[52]. Withdrawal of “mood-stabilizing” antiepileptic drugs such as carbamazepine might be
more likely to provoke psychopathology during video/EEG monitoring [54].

7. Conclusion
There is relatively little information on the underlying parameters that affect clinical features
of the postictal period. Elderly adults and children, particularly in the presence of diffuse
cerebral dysfunction, may have more prolonged postictal confusion. These observations may
be useful when pharmacological intervention is being considered, particularly because the
elderly may be on multiple medications and have reduced drug clearance. Two features may
be of lateralizing value. Postictal dysphasia strongly suggests a dominant hemisphere focus,
more often temporal, and Todd's paralysis is always contralateral to the epileptogenic zone.
Perhaps surprisingly, postictal motor phenomena do not seem to be more common in patients
with structural lesions. Given the enormous amount of video/EEG monitoring data available,
the limits of our knowledge are surprising.
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