MedCrave

Step into the Wonld of Research

i@

Sleep Medicine and Disorders: International Journal

Conceptual Paper

8 Open Access ‘@

Sleep and epilepsy: a bidirectional influence

Abstract

Epilepsy and sleep are states that share neural mechanisms and processes that can affect
each other. This tight pathophysiological relationship has very important consequences
from the clinical point of view, which are well-known long time ago. However, the
use of new techniques of study, from the neuronal level to the macroscopic system is
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increasing our knowledge of the real nature of the relation between sleep and epilepsy.
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Introduction

The central nervous system (CNS) can be considered as a
communication network that controls every movement, thought,
emotion, impression and memory.! This process takes place normally,
through the generation of continuously tiny electrical impulses in an
orderly pattern. These impulses travel along the network of nerve
cells, called neurons. A seizure occurs when the brain’s neurons fire
in an excessive and over synchronized manner, generating a sudden,
uncontrolled surge of electrical activity in the brain. Epilepsy is the
tendency toward recurrent, unprovoked seizures.’

It is an accepted fact that sleep consists of active brain states during
which many biological processes occur, such as synaptic plasticity
and memory consolidation. During non-rapid eye movement (NREM)
sleep, the cells tend to discharge synchronously. Conversely, during
rapid eye movement (REM) sleep and alert waking, cells discharge
asynchronously.’

Inthelasttwo decades, the advance in video electroencephalography
(VEEG) and polysomnography (PSG) techniques have raised
awareness about the inherent relationship between sleep and epilepsy.*
So, we are now aware that epileptic activity disturbs sleep and sleep
deprivation may aggravate epilepsy due to the decrease in seizure
threshold thus forming a vicious circle. Besides, sleep clearly results
in significant activation of both interictal epileptiform discharges
(IEDs) and, for some definite kinds of epilepsies, of seizures too. In
this necessarily short work, we briefly review some of the main facts
and give our personal point of view about the relationships between
both fields.

Sleep induced epileptic activity and sleep
disruption by epilepsy

Sleep consists of repetitive cycles, advancing through NREM
stages to REM. The seizure activating role of NREM sleep has been
attributed to the thalamocortical circuitry responsible for the neuronal
hyper synchronization of NREM sleep, which normally generates
sleep spindles and high amplitude delta waves. It has been postulated
that its effect is a significant increase of both interictal epileptiform
discharges (IEDs) and seizures.** In general, it is believed that I[EDs
are most prevalent during slow wave sleep, while seizures are more
associated in lighter stages of NREM sleep.’

Research has shown a clear increase in firing rates and hyper
synchronous burst-firing during both slow wave sleep and REM
sleep in the epileptic focus, as compared to non-seizure generating
regions.*” Probably, not only the thalamo-cortico-thalamic loop
would be implicated, but changes in brain-stem neuromodulators can
modify neuronal excitability and synchronicity.

During REM sleep and alert waking, cells discharge
asynchronously thus; IEDs are relatively inhibited during REM
sleep. In the same way, there is a lower probability of propagation
of epileptic EEG discharges, probably because the synchronicity is
a powerful condition to allow propagation.®!* In fact, it has been
reported that IEDs observed during REM sleep are more restricted
and usually more localizing to the epileptic focus.

Sleep quality is usually affected in patients with epilepsy. Sleep
schedule can be disturbed by their frequency of nocturnal seizures;
the presence of coexisting sleep disorders and even by poor sleeps
hygiene. Even generalized interictal epileptiform activity, in the
absence of true seizures, can disturb the sleep pattern. Considerable
sleep impairment in epileptic patients could negatively affect their
quality of life and more important; impair their seizure control since
sleep deprivation enhances cortical excitability.'

There is considerable evidence that severity of epileptiform
activity during the sleep is associated to cognitive deficits.!* Therefore,
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it is extremely important to control this irritative activity, even in the
absence of clinical seizures.

Sleep related epilepsies

Epilepsy should be considered more as a kind of pathologies,
sharing several similarities, than a robust nosological entity. Therefore,
not all the epilepsies are prone to present seizures during the sleep in
the same degree."

Frontal lobe seizures are more likely to arise from sleep than are
temporal lobe seizures. Over one-third of partial seizures arise from
sleep and they are usually related with medical intractability. Several
epilepsy types are associated with sleep, some of them associate with
significant cognitive impairment including, nocturnal frontal lobe
epilepsy either supplementary sensorimotor area (SSMA) or autosomal
dominant, benign epilepsy of childhood with centrotemporal spikes,
juvenile myoclonic epilepsy (JME) and Lennox Gastaut syndrome.*
With respect to temporal lobe epilepsies (TLE), nocturnal temporal
lobe epilepsy (NTLE) is a subtype of medically refractory focal
epilepsy with nearly exclusive seizures at night-time and a good
postoperative outcome.

There are some epilepsies, like JME, that tend to occur upon
awakening. The interictal EEG shows diffuse or generalized spike-
wave (SW) and polyspike-wave (PSW) discharges, mostly seen at
sleep onset and at awakening.

Sleep disorders May Mimic or complicate
epilepsy

Excessive daytime sleepiness (EDS) is a very common complaint
among epileptic patients. It is a frequent mistake attributes this
symptom to antiepileptic drugs side effects. Many epilepsy therapies
appear to have a negative effect on the microstructure of sleep, but

also, epilepsy is associated with a reduction of REM sleep and stages
2 and 4 of sleep, leading to poorly restorative sleep and EDS.'

Identifying a sleep disorder associated with epilepsy is particularly
important, since co-morbid primary sleep disorders may exacerbate
seizure burden. Besides, it is not uncommon that sleep disorders like
hypersomnia, insomnia, and parasomnias overlap and cause confusion
with the differential diagnosis of epilepsy.

Finally, medical disorders such as nocturnal gastroesophageal
reflux and nocturnal asthma or paroxysmal nocturnal dyspnoea from
congestive heart failure also enter the differential diagnosis. Although,
from the clinical point of view, usually it is easy to distinguish, we
should not forget them.

Conclusion

Sleep and epilepsy have an interesting and clinically relevant
relationship, with a bidirectional influence. Different stages of sleep
modify the behaviour and frequency of EIDs and seizures. Thus, sleep
may have a facilitating or precipitating effect on seizures. On the other
hand, epilepsy itself could affect sleep pattern. What could result in
poor control of seizures, because of sleep deprivation? Therefore,
sleep may also have protective effect against epilepsy.

Finally, this strong relationship has a very important relevance
from the clinical point of view, because it implies that the clinician at
sleep unit must be well-trained in EEG recording and analysis, being
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familiar with epilepsy and bioelectrical manifestations of the different
signatures of epilepsy during night recording, because there are several
elements which are not epileptic but can be easily confounded,'® given
place to a diagnostic mistake of extremely important consequences.
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