Introduction and Aim of the Work

INTRODUCTION

An epileptic seizure is an episode of neurologic
dysfunction in which abnormal neuronal firing is manifest
clinically by changes in motor control, sensory perception,
behavior, and/or autonomic function. Epilepsy is the
condition of recurrent spontaneous seizures arising from
aberrant electrical activity within the brain. While anyone
can experience a seizure under the appropriate
pathophysiological conditions, epilepsy suggests an
enduring alteration of brain function that facilitates
abnormal neuronal firing (Chang_and Lowenstein—e{—alj,//{F°'ma“8d: Font: Italic, Complex Script Font: J
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The aberrant electrical activity that underlies epilepsy
is the result of biochemical processes at the cellular level
promoting neuronal hyperexcitability and neuronal
hypersynchrony. However, a single neuron, discharging
abnormally, is insufficient to produce a clinical seizure,
which occurs only in the context of large neuronal
networks. Cortical and several key subcortical structures
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"Monitoring for seizure activity in intensive care
patients is important in order to identify small, clinically
invisible seizures, which might explain why patients are not
waking up namely, because they are having lots of mini-
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seizures in multiple locations. Treating these clinically
silent seizures may lead to improved alertness, reverse
ongoing brain dysfunction, and prevent progressive injury
to brain cells (Benbadis et al., 2009).

The risk of epilepsy from birth through age 20 is

approximately 1 percent. Within this group, the risk is
highest during the first year of life and increases at the
onset of puberty. From age 20 to 55 it decreases again, but
increases after age 55 (Krumholz et al., 2007)

There are a wide variety of possible symptoms of
seizures, depending on what parts of the brain are involved.
Many, if not all, types of seizures cause loss of awareness
and some cause twitching or shaking of the body (Pollack,
2006).
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A seizure may be related to a temporary condition,
such as exposure to drugs, withdrawal from certain drugs, a
high fever, or abnormal levels of sodium or glucose in the
blood. If the repeated seizures do not happen again once the
underlying problem is corrected, the person does no have
epilepsy. In other cases, injury to the brain (for example,
stroke or head injury) causes brain tissue to be abnormally
excited. In some people, problem that is passed down
through families (inherited) affects nerve cells in the brain,
which leads to seizures. In these cases, the seizures happen
spontaneously, without an immediate cause, and repeat
over time. This is called epilepsy (Spenser, 2007).

Idiopathic seizures are chronic seizures that occur
without an identifiable cause. They usually begin between
ages 5 and 20, but can occur at any age. The person can
have a family history of epilepsy or seizures (Marx, 2002).
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the brain's neurons{Rho-and Stafstrom-et-al-2006): - {meaﬂed: Font: ftalic, Complex Script Font:
- : _ -7 | italic

Some people with certain types of seizures may be
able to reduce or completely stop their seizure medicines
after having no seizures for several years, and for some
people, epilepsy may be a lifelong condition. In these cases,
the seizure drugs need to be continued. Death or permanent
brain damage from seizures is rare. However, seizures that
last for a long time or two or more seizures that occur close
together (status epilepticus) may cause permanent harm.
Death or brain damage are most often caused by prolonged
lack of breathing, which causes brain tissue to die from
lack of oxygen. There are also some cases of sudden,

whnexplained—unexpected death in patients with epilepsy
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AIM OF THE WORK

The aim of the work 1s to determine-

The possible causes of seizures among critically ill
patients, the new updates in the diagnosis and
management of these seizures and how can prophylaxis
against these seizures be done depending on clear
understanding of basic pathogenesis of seizures.
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DEFINITIONS

Definition of seizure:

A seizure is a transient symptom of excessive or
synchronous neuronal activity in the brain. It can manifest
as an alteration in mental state, tonic or clonic movements,
convulsions, and \or various other psychic symptoms (such
as déja vu or jamais vu). The medical syndrome of
recurrent, unprovoked seizures is termed epilepsy, but
seizures can occur in people who do not have epilepsy)
(Noachtar and Peters, 2009)}-

Definition of Epilepsy:
Epilepsy:

Is a chronic neurological disorder characterized by
recurrent unprovoked seizures. These seizures are transient
signs and/or symptoms of abnormal, excessive or
synchronous neuronal activity in the brain (Schaefer and
Wyllie, 2007).

Epilepsy is a condition where nerve cells in one area
of the brain, or in multiple areas of the brain, signal
abnormally to each other. In a normal brain, signaling
between nerve cells is required for communication and is
used to carry out all processes in the body, such as
movement. When nerve cells abnormally fire, they can
cause a seizure. While one seizure can occur under certain
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conditions in anybody, epilepsy is a condition where
somebody has multiple seizures. These individuals will
require medication and other means to control their seizures

Definition of Aura:

An aura is a distinct perception - either visual, motor,
sensory, or psychological - felt around the time a seizure
occurs. Although an aura may signal a seizure because it
usually happens a few seconds before a seizure occurs, an
aura and a seizure may be separated by as much as an hour.
Auras are not experienced with all types of seizures. They
are mostly seen in individuals who suffer from complex or
generalized seizures. Additionally, auras vary from person

and Kaplan, 2010).

Status epilepticus:

Status epilepticus is defined as a continuous state of
seizures, or multiple seizures, without return to baseline,
resulting in observable or even subjectively perceived
sensory, motor, and/or cognitive dysfunction for at least 30
minutes. However, seizures usually last only a few
minutes; therefore, those lasting 20 minutes, 10 minutes, or
even 5 minutes are likely to persist, and functionally
represent status epilepticus (Lowenstein et al., 2003).
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CLASSIFICATION AND TYPES OF
SEIZURES

Many classifications have been done for seizures.

The first accepted one was linternational League Against _

A__ &~ &L _

Epilepsy (ILAE) which was done in 1981 then newer
classifications have been done till the most recent one
which 1is international classification of seizures in 2010.
Seizures are classified into two major groups which are
partial seizures and generalized seizures. Partial seizures
originate as abnormal electrical discharges that are
confined to a focal or restricted part of the cerebral cortex.
They are subdivided into simple partial seizures (without
impairment of the level of consciousness) and complex
partial seizures (with impairment of the level of
consciousness) and partial seizures with secondary
generalization (a partial seizure that evolves into a
generalized convulsive seizure). Generalized seizures arise
from bilateral, symmetric and synchronous electrical
discharges involving the entire cerebral cortex which may
or may not be accompanied by muscle contractions
(Holmes, 2010).
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International Classification of Epileptic Seizures
(Holmes, 2010)-

I- Partial seizures
A. Simple partial seizures
1. With motor signs
a. Focal motor without march
b. Focal motor with march (Jacksonian)
c. Versive
d. Postural
e. Phonatory
2. With somatosensory or special-sensory symptoms
a. Somatosensory
b. Visual
c. Auditory
d. Olfactory
e. Gustatory
f. Vertiginous
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3 With autonomic symptoms or signs.

A

4. With psychic symptoms

a. Dysphasia

b. Dysmnesic
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d. Affective

e. [llusions
f. Structured hallucinations
B. Complex partial seizures

1. Simple partial seizures at onset, followed by impairment
of consciousness

a. With simple partial features
b. With automatisms

2. With impairment of consciousness at onset
a. With impairment of consciousness only
b. With automatisms

C. Partial seizures evolving to secondarily generalized
seizures

1. Simple partial seizures evolving to generalized
seizures

2. Complex partial seizures evolving to generalized
seizures

3. Simple partial seizures evolving to complex partial
seizures evolving to generalized seizures

Il. Generalized seizures
A. Absence seizures
1. Typical absence seizures
a. Impairment of consciousness only

b. With mild clonic components
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d. With tonic components
e. With automatisms
f. With autonomic components
2. Atypical absence seizures
B. Myoclonic seizures
C. Clonic seizures
D. Tonic seizures
E. Tonic-clonic seizures
F. Atonic seizures

I11. Neonatal seizures: ‘ {

The neonatal period is limited to the first 28 days of
life in a term infant. For premature infants, this term
usually is applied until gestational age 44 weeks; ie, the age
of the infant from conception to 44 weeks (ie, 4 weeks after
term). The most prominent feature of neurological
dysfunction in the neonatal period are seizures. Most
neonatal seizures occur over only a few days, and fewer
than half of affected infants develop seizures later in life.
Such neonatal seizures could be considered acute reactive
(acute symptomatic). Seizures in neonates are relatively
common, with variable clinical manifestations. Their
presence is often the first sign of neurological dysfunction,
and they are powerful predictors of long-term cognitive and
developmental impairment (Silverstein and Jensen, 2007).

Neonatal seizures are classified into focal seizures®
which is the most common type and generalized seizures.
Subtle seizures can also occur and are more common in
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full-term than in premature infants. Examples of subtle
seizures include chewing, pedaling, or ocular movements.
Clonic seizures often involve one extremity or one side of
the body. The rhythm of the clonic movements is usually
slow, 1-3 movements per second. Tonic seizures may
involve one extremity or the whole body. It can be focal
tonic seizures which involve one extremity, and generalized
tonic seizures which often manifest with tonic extension of
both upper and lower limbs and also may involve the axial
musculature in an opisthotonic fashion. Myoclonic seizures
may occur focally in one extremity or in several body parts

The most common cause is hypoxic-ischemic® "

encephalopathy which may be seen in both full term and
premature infants and frequently present within the first 72
hours of life (Volpe, 2003).

Other causes include the following (Sheth et al.,
2004).
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- —Metabolic disturbances which include hypoglycemia,
hypocalcemia, and hypomagnesemia,. L { Formatted: Font colr: Auto )
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toxoplasmosis, and cytomegalovirus (CMV) -infections.
The common bacterial pathogens include Escherichia
coli and Streptococcus pneumoniae.
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