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Abstract

This work focuses on the specific analysis of the general, neurobiological and clinical profiles of epileptic forms, starting from classifications and definitions, and then
extending the field of study to clinical and symptomatological data, to conclude with treatments and better management of these patients.

Contents of the manuscript

Introduction: Definition, classifications and symptoma-
tic profiles

Introduction and definition: “Epilepsy” - from the Greek
snnyia, “tobe caught, hitby something” - [1], is a neurological
condition characterized by recurrent and sudden (at least
two twenty-four hours apart) [2], physical manifestations
of sudden loss of consciousness and violent convulsive
movements of the muscles (the so-called “epileptic seizures”)
[3,4]. We will, therefore, speak of “epilepsy” only when the
cause of the seizure will be primary (and not secondary); in all
other cases, in the clinical setting it is preferable to speak of
“epileptic seizure” [5,6].

In ancient times, epilepsy was associated with religious
experiences and demonic or divine possession. Known as the
“sacred disease”, it was widely described in the fifth century
BC. by Hippocrates of Kos, since epileptic seizures were
thought to be a form of attack by demons, or that the visions
experienced by patients were messages from the gods; the
father of modern medicine himself, however, raised doubts
about the divine nature of the phenomenon. However, this

belief was more realistic and clinical in the Indian area, where
there was already talk of “loss of consciousness”. However, in
most ancient cultures (and some modern cultures, in Africa
and Asia), people with epilepsy were stigmatized, avoided, or
even imprisoned, because they were considered dangerous,
contagious, or cursed [7].

Etiological and statistical profiles

In the epilepsy hypothesis, the etiology is not known and
the hypotheses can be multiple; the etiologies do not have
a hierarchical order and the importance attributed to the
etiological group in which the patient is framed can depend on
the circumstance [8]:

a)  Structural etiology: A structural etiology refers to the
presence of morphological anomalies visible to neuroimaging
where the electroclinical study and the finding of neuroimaging
are congruent in claiming that the anomalies found are the
probable cause of the crises. Structural etiologies include
acquired causes such as stroke, trauma, and infections, or
genetics such as many malformations of cortical development.
In these cases, epilepsy is defined as “structural” as it is
caused by the malformation, even in the presence of a genetic
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origin of the malformation. The identification of very small
structural lesions requires appropriate magnetic resonance
imaging studies that use specific protocols for epilepsy.
Among the epilepsies of structural etiology, there are well-
known associations, such as hippocampal sclerosis associated
with the mesial temporal lobe seizure. Other well-known
associations are gelastic crises with hypothalamic hamartoma,
Rasmussen’s syndrome, and the picture of hemiconvulsions-
hemiplegia-epilepsy. The recognition of these associations
is important to ensure that the patient’s neuroimaging is
carefully examined for a specific structural abnormality, also
to consider epilepsy surgery if medical therapy is not effective.
A structural anomaly can be supported by genetic or acquired
causes, or both. For example, polymicrogyria may be due to
mutations in genes such as GPR56, or be acquired following an
intrauterine cytomegalovirus infection. The acquired structural
causes include hypoxic-ischemic encephalopathy, trauma,
infection, and stroke. Where a structural etiology has a well-
defined genetic basis as in the case of tuberous sclerosis, which
is caused by mutations in the TSC1 and TSC2 genes (which
encode respectively for amartine and tuberin), both terms,
“structural” and “genetic” can be used to define etiology.

b)  Genetic etiology: A genetic etiology refers to a
pathogenic variant (mutation) which has a significant effect
in causing epilepsy. The epilepsies for which a genetic etiology
has been admitted are varied and, in most cases, the underlying
genes are not yet known. First of all, the hypothesis of a genetic
etiology can be based exclusively on a family history of an
autosomal dominant disease. For example, in Benign Neonatal
Family Epilepsy syndrome, most families have mutations in one
of the potassium channel genes, KCNQ2 or KCNQ3. In contrast,
in the autosomal dominant nocturnal epilepsy syndrome,
the underlying mutation is currently known only in a small
percentage of individuals. Secondly, a genetic etiology can be
suggested by clinical research in populations with the same
syndrome as Epilepsy with Childhood Absences or Juvenile
Myoclonic Epilepsy. In terzis, a molecular basis may have been
identified for the presence of mutations of single genes or the
presence of a variant of the number of copies. The best-known
example is Dravet syndrome in which over 80% of patients have
a pathogenic variant of the SCN1A gene. In summary, to date,
most genes have a heterogeneous phenotypic expression and,
on the other hand, most syndromes are underpinned by genetic
heterogeneity. When epilepsy follows a complex inheritance,
which involves multiple genes and the presence or absence
of an environmental contribution, susceptibility variants can
be identified, that is, variants that contribute to the etiology
but that are not sufficient in themselves to cause epilepsy. In
scientific literature over 200 genetic mutations are known that
are capable of causing or predisposing to epileptic seizures and
most of these genes are directly or indirectly involved in ion
channels. These include genes, ion channels, enzymes, GABAs,
and G protein-coupled receptors. In homozygous twins, if one
of them is affected, there is a 50% chance that the other will
also be affected. In heterozygous twins, this risk drops to 15%.
However, these risks are greater in subjects with generalized
seizures rather than with partial seizures and if both twins
are affected, most of the time they have the same form of
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epileptic syndrome (70-90%). Other close relatives of a person
with epilepsy present a five times higher risk than that of the
general population. Between 1% and 10% of those with Down
syndrome and 90% of individuals with Angelman syndrome
also suffer from epilepsy [9,10].

¢) Infectious etiology: The term infectious etiology refers
to a patient with epilepsy, rather than a patient with seizures
that occur in the context of acute infection such as meningitis
or encephalitis. Common examples in specific regions of the
world include neurocysticercosis, tuberculosis, HIV, cerebral
malaria, subacute sclerosing panencephalitis, cerebral
toxoplasmosis, and congenital infections such as the Zika
virus and cytomegalovirus. An infectious etiology has specific
implications for treatment. An infectious etiology can also
refer to the development of epilepsy following an infection,
as is the case with crises following the acute phase of a viral
encephalitis.

d)  Metabolic etiology: Several metabolic disorders are
associated with epilepsy. The concept of metabolic epilepsy is
that of a disorder in which seizures are the main symptom,
which directly follows from a known or presumed metabolic
disorder. The metabolic causes refer to a well-defined metabolic
defect with systemic biochemical manifestations or alterations
such as porphyria, uremia, amino acids, and pyridoxine-
dependent crises. In many cases, metabolic disorders have a
genetic cause. Most metabolic epilepsies are likely to have a
genetic basis, but some can be acquired such as brain folate
deficiency.

e) Autoimmune etiology: The concept of an autoimmune
epilepsy is that of a situation in which seizures are the main
symptom, which results directly from an immune disorder.
Examples include anti-NMDA (N-methyl-D-aspartate)
encephalitis and anti-LGI1 encephalitis.

) Unknown etiology: Unknown etiology means that the
cause of epilepsy is not yet known. Many epilepsy patients
remain for whom the cause is unknown. In this category, it is
not possible to make a specific diagnosis, which goes beyond
the basic electroclinical semiology such as the epilepsy of the
frontal lobe.

More or less known causes are certainly head injury, brain
infections, dementias, compression syndrome, systemic
vascular diseases, metal poisoning, cerebral hemorrhages,
neurocysticercosis, multiple sclerosis, cerebral ischemias, 1
prolonged use of drugs, brain tumor, gliosis of hippocampal
structures and anomalies of the cerebral cortex (agiria,
lissencephaly, pachygyria, band or nodular heterotopia and
schizencephaly) In particular, the epilepsy that results from
encephalopathy is called “Epileptic encephalopathy” and is
the condition in which epileptic activity in itself contributes
to severe cognitive and behavioral deficits and a greater extent
than could be expected from the basic pathology alone (eg
cortical malformation). Global or selective deficits can worsen
over time. These deficits can have a spectrum of severity,
accompany all types of epilepsy, and occur at any age. The
concept of epileptic encephalopathy can be applied to epilepsies
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at all ages and should be used more widely and not only for
severe childhood-onset epilepsies. Many epileptic syndromes
associated with encephalopathy have a genetic etiology, such as
West syndrome, where there is a marked genetic heterogeneity,
and Epileptic Encephalopathy with continuous wave-points
during sleep (POCS), for which some genes have been identified
.32 Equally, these syndromes may have an acquired cause such
as hypoxic-ischemic encephalopathy or stroke, or they may be
associated with malformations of cortical development which
in turn may have a genetic or acquired cause. The concept of
epileptic encephalopathy can also be applied to single-gene
disorders, such as encephalopathies associated with mutations
in the CDKL5 and CHD2 genes. However, a single gene can
cause epileptic encephalopathy in some individuals and self-
limiting epilepsy in others; examples include mutations of the
SCN1A, SCN2A, SLC2A1, KCNQ2, KCNA2 and CHD2 genes. In an
epileptic encephalopathy, the abundant epileptiform activity
interferes with development, with consequent slowing down
or regression of cognitive development; sometimes psychiatric
and behavioral disorders are also associated. Epileptiform
activity can cause regression in an individual with normal
development or with pre-existing developmental delay,
resulting in arrest or regression. A key element of the concept
is that improving epileptiform activity could potentially
improve development. From a clinical point of view, this is a
crucial aspect, often reported by families and doctors. In many
of these severe genetic disorders, developmental disturbance is
due to the direct effect of the genetic mutation, as well as that of
frequent epileptic activity. There are several ways in which this
can manifest itself. There may be a pre-existing developmental
delay, which is complicated by stopping or regression when
seizures appear or if prolonged seizures occur. In other cases,
the developmental slowdown may occur in a child with normal
development, in which developmental slowdown occurs
before the onset of frequent epileptic activity at EEG. A well-
known example is the encephalopathy of Dravet syndrome,
in which the slowdown or regression of development occurs
between 1 and 2 years of age, at a time when epileptiform
activity on EEG is typically not yet abundant. This suggests
that both developmental deficit and epilepsy are secondary
to the mutation of the sodium channel subunit gene (SCN1A)
which is found in over 80% of cases. In a third group, epilepsy
may die out relatively early in the history of the child, but the
developmental consequences may remain severe as observed
in some patients with KCNQ2 encephalopathy or STXBP1
encephalopathy. These observations, which apply to many
of the genetic encephalopathies, suggest the need to extend,
where appropriate, the terminology and to include the term
“development”, to recognize that both aspects (genetic cause
and epilepsy) can play a role in clinical presentation. These
concepts are fundamental for understanding the pathological
process for both families and doctors [8,11].

What is certain, however, concerns the study of the epileptic
attack, how it occurs and what it causes, as it is universally
recognized that it is the result of the excessive and abnormal
activity of the neurons of the cerebral cortex [12-14].

It is estimated, according to statistical studies, that about
1% [15], of the world population can suffer from epilepsy (even
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if other data speak of 3%) [16,17] and that about 7-10% can be
genetically predisposed the onset, at least once in their life, of
epileptic seizures [18]. Epilepsy can, in serious cases, lead to
death [19].

Neurophysiological aspects

From a neurobiological point of view, the discussion is more
complicated. The electrical activity of the brain is normally not
synchronous and is regulated by various factors both within
neurons and in the cellular environment (these factors include
the type, number and distribution of ion channels, changes to
receptors and changes gene expression, while factors external to
the neuron are related to ion concentrations, synaptic plasticity
and regulation of the release of neurotransmitters by glial
cells [20,21]; the epileptic seizure is, therefore, a paroxysmal
(violent and exasperated) event through which epilepsy occurs,
caused by the sudden, excessive and rapid discharge of a more
or less extensive population of neurons that are part of the
gray substance of the brain, according to the definition of John
Hughlings Jackson). The aggregate of neurons affected by the
discharge is thus defined as an “epileptogenic outbreak” [6].

The exact mechanism underlying epilepsy is not known
in itself, but the pathophysiology at the cellular level is well
known, however, it has not yet been established in what
circumstances in the brain an excessive synchronization of
neuronal activity occurs which then leads to epileptic attack.
In cases of epilepsy, the resistance of the excitatory neurons
to stimuli appears diminished during the period of a seizure.
This can occur due to changes in ion channels or the improper
functioning of inhibitory neurons. This then translates into
a specific area from which epileptic seizures can develop. A
further mechanism leading to epilepsy may be due to the “up”
regulation of the excitatory neuronal circuits or the “down”
regulation of the inhibitory circuits, following damage to the
brain. These secondary epilepsies occur through processes
known as “epileptogenesis”. Impairment of the blood-brain
barrier can also be a causative mechanism, as it would allow
substances in the blood to enter the brain. There is evidence
that epileptic seizures are not usually random events but are
often caused by factors such as lack of sleep, stress, flashing
lights, or sudden noises. “Epileptogenic threshold” is the term
used to indicate the amount of stimulus needed for an attack
to occur. In epileptic patients, this threshold appears much
lower than in the healthy population. In epileptic seizures, a
group of neurons begin to function abnormally suddenly, and
synchronously. This causes a wave of depolarization, known
as a paroxysmal depolarizing shift. Normally, after a neuron
has had an electrical discharge, it becomes more resistant to
other electrical discharges for some time. This is due in part
to the effect of inhibitory neurons, to the electrical changes
themselves within the neuron, and the negative effects of
adenosine. Partial seizures originate in only one hemisphere
of the brain, while generalized seizures begin in both. Some
types of seizures can modify the structure of the brain, while
others seem to have a lesser effect. Gliosis, neuronal loss, and
atrophy of specific areas of the brain are related to epilepsy,
but it is not clear if it causes these conditions or if they are the

cause [22-26].
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Epilepsy in adults

Generally, epileptic forms are classified according to strict
technical schemes, based on the symptoms and the results of
clinical investigations. In adults [27].

“Seizure epileptic seizure”: It is the most common form and
represents about 60% of the total epileptic episodes:

a) About 30% are “generalized” or “big bad” crises, that is,
which originate from both hemispheres of the brain and can
be “tonic convulsive crises” (motor manifestations with muscle
hypertonus) and “clonic convulsive crises” (phases muscle
contraction-relaxation cycles) or “mixed seizures”;

b) The remaining 70%, on the other hand, start with a
“simple partial seizure” (ie involving a small brain region and
there is no loss of consciousness) or “complex partial seizure”
(evolution of the simple partial seizure, capable of involve
multiple brain regions of the same hemisphere, with associated
loss of consciousness). Partial seizures (also called “focal”)
therefore only affect a cerebral hemisphere but can nevertheless
develop into generalized epileptic seizures, tending to spread.

“Non-convulsive seizure attack”: The remaining 40% of
overall seizures are of this type. It is the “typical absence” or
the “little evil”, which presents itself as a decrease in the level
of consciousness, with a duration of about twenty to thirty
seconds.

By schematizing as much as possible, synthetically and
linearly, we distinguish the forms of seizure in adulthood [6,28-
33].

Typical absences: They are clinically characterized by a
brief and isolated alteration of consciousness, with sudden
onset and end. The subject abruptly interrupts the activity in
progress, has a fixed gaze, if called generally does not answer;
after a period ranging from 5 to 40 seconds, it resumes its
activity as if nothing had happened. This central nucleus can
be accompanied by minor motor phenomena such as small
perioral and/or ocular clones (myoclonic absences), postural
tone reduction (atonic absences), gestural automatisms, or
motor perseveration (absences with automatisms); sometimes
by vegetative signs such as initial loss of urine. All these clinical
variants are accompanied by a typical critical EEG consisting
of a bilateral, synchronous and symmetrical discharge of tip-
wave complexes at a frequency of 3 ¢ / s. Absences usually
begin in the child and adolescent and regress between 15 and
20 years, but the adult may persist.

1)  Atypical absences: Longer lasting and frequently
accompanied by tonic, atonic or myoclonic motor components,
often asymmetric, they show to the critical EEG anomalies
similar to typical absences, but at a lower frequency (2-2.5 ¢
/ s) and associated with rapid activities. This type of seizure
is characteristic of epileptic syndromes with an unfavorable
prognosis (for example, epileptic encephalopathies) with onset
in childhood and generally persistent in adults.

2)  Myoclonic seizure: They are characterized by the
appearance of an involuntary, sudden and short (<100 msec)
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contraction of a muscle or group of muscles with variable
topography (axial, proximal, distal), generally bilateral
and symmetrical. A less frequent variant is the “negative
myoclonus”, consisting of a sudden interruption of muscle
tone. Both positive and negative myoclonias are fleeting and are
not accompanied by measurable alterations of consciousness.
A very typical bilateral and synchronous discharge appears on
the EEG consisting of several points followed by a slow wave
(poly point-wave complexes). They are frequent in idiopathic
generalized syndromes of the child, adolescent or young adult
(juvenile myoclonic epilepsy); they hardly continue in the
mature adult, where however they can be replaced by tonic-
clonic crises. They can be found in symptomatic generalized
epilepsies (see below), where the prognosis is much darker.

3)  Tonic-clonicseizure: They are the most known epileptic
seizures in the collective imagination: known as “convulsions”
and “the great evil”, they are for many patients and the public
“the seizures” par excellence. They are usually characterized
by three main phases, tonic, clonic, and post-critical. The onset
occurs with immediate loss of consciousness, tonic contraction
of the whole musculature (duration 10-20 seconds), and fall;
it is announced by a vocal emission caused by the violent
contraction of the respiratory muscles. In this phase, lateral
bite of the tongue, apnea with cyanosis of the face and
important vegetative disorders (mydriasis, changes in blood
pressure, heart rhythm disturbances, salivary hypersecretion,
loss of urine, etc.) occur. The clonic phase follows (about 30
seconds) during which intermittent muscle decontractions,
linked to the implementation of inhibitory circuits, generate
bilateral and synchronous shocks which gradually decrease in
frequency until they stop. The seizure ends, but the postcritical
phase lasts many minutes or tens of minutes, in which the
subject continues to present a disturbance of consciousness,
is hypotonic, with a noisy breathing that slowly returns to
the norm together with the restoration of contact with the
environment. Often follows a long sleep. Diffuse muscle pain
from broken muscle fibers, headache, and deep tiredness
remains; relapsing shoulder dislocation is not uncommon. In
laboratory tests, the increase in muscle enzymes creatinkinase
and myoglobin is frequent. The critical EEG shows a rapid
recruiting activity of low voltage, followed by sequences of tip
and poly point-wave complexes that tend to gradually thin
out in the clonic phase; a slow postcritical activity follows,
which accompanies the gradual recovery of consciousness.
The tonic-clonic seizure is a traumatizing event both for falls
and for cardiovascular, respiratory, and muscular efforts. It
can appear in all types of epilepsy, in idiopathic forms as a
primary, elective, and sometimes unique manifestation, and
then occurs preferentially upon awakening; in symptomatic
forms as a secondary and conclusive manifestation of a focal
seizure (a generalization of the seizure; see above). It is often
facilitated by sleep loss, ethyl excesses and irregularities in
taking therapy. The seizure may also be the epiphenomenon
of non-epileptic morbid states, such as acute intoxications (for
example ethyl or psychostimulant poisoning), encephalitis,
meningitis. It appears in these cases as a generic neurological
response to extreme conditions, in which an epileptogenic
discharge, however, originated triggers the reticulocortical
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sequential paroxysmal activation and affects the entire cortex,
the structures of the brain stem that underlie wakefulness and
muscle tone and culminates in a generalized muscle contraction
and a coma. Neuronal and muscular energy consumption is
very high, and combined with apnea it leaves a condition of
neuronal exhaustion and general debilitation.

4)  Clonic crises, tonic crises, falling spasms, atonic crises:
They are fragments of the tonic-clonic seizure and paradoxically
indicate in many cases a more serious neurological condition,
in which plurifocal or diffuse damage to the brain seems to be
an obstacle to the orderly reticulocortical sequence of the tonic-
clonic seizure. The so-called epileptogenic encephalopathies
associated with deficient signs (psychomotor retardation,
pyramidal signs, dystonia, etc.) appear in neurological
pathologies of childhood. They are usually of difficult therapeutic
control and often last, with various types, in adulthood. Clonic
seizures are manifested by bilateral, rhythmic shocks, at a
frequency of 2-3 c¢ / s which symmetrically involve the same
muscle districts, associated with a prolonged critical and post-
critical disturbance of consciousness. The critical EEG shows
bilateral discharges of tip and poly point-wave anomalies. Tonic
seizures are characterized by a protracted muscle contraction
associated with a brief alteration of consciousness. They can
affect the muscles of the neck and head (axial tonic crises), the
limbs (rhizomelic tonic crises) and also the limbs (generalized
tonic crises), and easily cause violent and traumatic falls. The
EEG shows rapid rhythmic and/or poly point points, with
widespread expression. Flexion spasms are a tonic variant of
the first year of life consisting, as the name implies, of a sudden
flexion of the neck and trunk with abduction and flexion of the
limbs, which appear in bursts and are the prelude to serious
epilepsies of the child and adult. The EEG shows a disorganized
path and a sudden desynchronization of the underlying activity
at the spasm. The atonic crises are constituted by a sudden loss
of postural tone that can only affect the neck with head fall,
but generally involves the trunk and limbs and causes sudden
and traumatic falls to the ground. The EEG shows rapid diffuse
expression low voltage activity.

5)  Focal seizure: Focal seizures (originally defined as
partial) show an initial semiology that indicates the activation
of a limited area of a cerebral hemisphere, the so-called
epileptogenic zone. The first symptoms and signs, therefore,
have a high localization value, and generally consist of a
multiplicity of events, often in sequence, an expression of
the anatomical-functional circuit affected by the seizure,
its onset and during its propagation. The areas of onset and
diffusion of the seizure change from patient to patient and
in the different clinical conditions, but if the pathology is
not evolutionary and does not compromise other areas over
time, the symptomatological sequence presents a substantial
monomorphism in the same patient, demonstrated with video
recordings following. If the focal seizure does not affect the
cortical structures that underlie consciousness, and the patient
“attends” to his seizure and can describe it. If, on the other
hand, consciousness is compromised, the patient “loses”
many details of the seizure; moreover, the seizure exposes too
much greater risks. The disturbance of conscience conditions,

https://www.peertechz.com/journals/journal-of-neurology-neurological-science-and-disorders 8

in addition to the accuracy in reporting critical symptoms,
the ability to defend oneself from environmental dangers,
and also to be aware of the very occurrence of seizure (a
condition that evaluates therapies uncertain). It is therefore
an aggravating factor, especially if consciousness is disturbed
from the beginning. The classification of the seizure of 1981,
inspired by Henry Gastaut and still practically in use, therefore
appropriately distinguishes focal seizure into simple, with
a conserved conscience, and complex, with disturbance of
conscience.

6)  Simple partial crises: Simple partial seizures occur with
highly variable symptoms, depending on the cortical area where
epileptogenic discharge develops. The seizures are therefore
distinguished according to the clinical manifestations:

a)  Motor crises: The crises of the primary motor area
(rolandic cortex, from which the denomination of rolandic
crises) can express themselves with clones limited to a single
district (e.g. the hand) or highlight the progressive recruitment
of contiguous cortical areas, for example, hand> face> language
(seizure or Jacksonian march), progression of high localization
value. If the premotor cortical areas are primarily involved, the
manifestations show mainly tonic-postural characteristics. The
motor signs can then be expressed in different ways depending
on the interest of other structures responsible for controlling
movement: in fact, versive crises (lateral deviation of the head
and eyes) from the involvement of the lateral frontal cortex,
phonatory crises from the involvement of the cortex can be
observed opercular, motor crises with inhibitory signs (motor
inhibition, language arrest, etc.) from affecting some frontal
cortical areas (for example the supplementary motor area).

b)  Some-sensitive seizure: If the seizure starts in the
primary sensory area (posttrolandic cortex), the clinical
manifestations are made up of elementary sensory symptoms
(tingling, a sense of falling asleep, a feeling of electric shock,
pain, etc.) localized to the contralateral hemisome. Also in this
case a sensitive Jacksonian march may be present.

¢)  Visual crises: They are characterized by elementary
lateralized hallucinatory manifestations (colored and
moving luminous dots, flashes, flashes), structured (scenes,
characters), or illusionary manifestations such as shrinking,
enlargement and distortion of the visual field, called micropsia,
macropsia, dysmorphia; negative symptoms such as scotomas,
hemianopsia, etc. may also be present. In elementary
hallucinations, the critical discharge involves the occipital
primary visual area (area 16 and 17) contralateral, in other
cases it affects the posterior and parieto-occipital temporal
cortex.

d)  Auditory seizure: Also, in this case, elementary
hallucinations (noises, sounds), complex (voices, music), or
illusionary manifestations such as distancing, amplification,
or deformation of sounds appear. The localization of critical
activity occurs in the primary auditory cortical areas (Heschl’s
laps, the posterior portion of the superior temporal gyrus) and
surrounding areas.
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e) Dizzying crises: Rare and difficult to diagnose if
clinically isolated, they manifest themselves as an impression
of rotation of the external environment or displacement of
the body concerning the external environment. The posterior
temporal-occipital and inferior parietal temporal cortex is
affected by the critical discharge.

f)  Olfactory and gustatory crises: Also known as hook
crises, they are characterized by olfactory and gustatory
illusions/hallucinations usually unpleasant (burnt gum, tar,
acid), often associated even if processed in different areas: in
olfactory crises the basal frontal cortex (rectum and orbital
cortex), in gustatory crises the parietal operculum.

g) Vegetative seizure: The vegetative signs are very
frequent in crises and can present themselves as a symptom
of onset, even if they often appear during the episodes.
The manifestations can be multiple and affect the pupils
(mydriasis), thermoregulation (horripilation, heat, sweating,
chills), the cardiovascular system (pallor or redness of the
face, heart rhythm disturbances, hypertension or rarely
hypotension), the gastrointestinal system (abdominal
sensations, hypersalivation, nausea, belching, vomiting). A
strange feeling in the stomach that goes up towards the throat
(known as “epigastric aura”) is very frequent, one of the best-
known manifestations of epilepsy, which can be the symptom
of the onset of crises in the medial part of the temporal lobe but
can also accompany crises that begin with the island operculum
or the prefrontal cortex. Rarely, a slowing of the heart occurs
that causes blood pressure and syncope to drop.

h)  Cognitive and affective crises: They are among the
most specific epileptic manifestations. They concern memory,
the flow of experience, emotions. The patient has the vivid
impression of having already experienced or seen the present
situation (deja vu and deja vecu), feels a sudden sensation
of estrangement (jamais vu), of unreality (dream state), of
detachment from one’s person (depersonalization) or it, is
pervaded by a memory that paralyzes the mind (hypermnesia,
dismnesia); affective crises consist in the sudden emergence of
an uncontrollable emotional state (anger, fear, joy). Automatic
involuntary oro-alimentary activities (chewing, swallowing),
gestures (scratching, rubbing, manipulating objects, etc.),
mimics, verbal appear; the behavior is rarely aggressive. The
lateral and medial temporal areas, the cingulate gyrus and the
frontotemporal basal cortex are involved in all these events.

7)  Complex partial crises: They are crises with impaired
consciousness. The disturbance of conscience depends on the
decommissioning of the associative cortical areas, by invasion
by the critical discharge or by deactivation of the Default Mode
Network. Being able to establish the level of consciousness
confidently based on the anamnestic report is very difficult
and requires very careful observation and testimony. It is
verifiable based on the reactivity to environmental stimuli and
the ability to memorize events, it is clinically manifested by
stopping the activity in progress, gaze fixation, inadequate
response, and loss of memory of simple questions and orders.
When it is verified by an observer it is defined as breakage
or loss of contact. It can rarely go unnoticed and be denied
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by the patient, and emerge in the video-EEG recordings
integrated by the interaction with the doctor or technician.
Despite the diagnostic difficulties, the proposal to neglect the
consciousness disorder as a classification parameter does not
agree with many clinicians, who are rarely considered satisfied
if the therapy manages to prevent the seizure from ending with
the loss of consciousness. Impairment of consciousness takes
on greater clinical severity when it appears without warning
at the beginning of the episode, since it does not allow for
any defensive strategy. For this reason, it is appropriate to try
to identify complex crises with loss of initial consciousness
compared to those in which consciousness is compromised
during the episode, after a focal phase with a clear conscience.
In crises with conscience disturbance, the emergence of
automatisms (hence the definition of psychomotor crises)
consisting of verbal, gestural, and mimic activities produced
by the invasion of motor structures by epileptogenic discharge
(critical automatisms) or by depression of consciousness is
frequent (release automatisms).

Epileptic forms based on brain localization

Still schematizing as much as possible, synthetically and
linearly, we now distinguish the forms of epileptic syndromes
based on brain localization [6,28-33].

1)  Epilepsy of the temporal lobe: The temporal lobe is the
ideal terrain for the development of epilepsy, and the one where
most adult epileptic seizures are structured. The main reason is
its anatomical construction, the susceptibility of some areas to
thelack of oxygen, and the almost unique possibility for the brain
to generate new neurons. Last but not least, the considerable
rearrangement that the medial temporal structures undergo
in fetal development and the consequent greater frequency
of malformative pathologies. The temporal lobe preserves the
most archaic structures, those of memory (the fundamental
building block to elaborate an individual story) and those of
smell (the first sensory approach to the knowledge of the
environment), structures rolled upon themselves (such as the
hippocampus) and parallel circuits (such as olfactory areas).
The hippocampus is a vascular border area of the terminal
vessels of the posterior cerebral, and like all border areas, it is
more sensitive to ischemia. It also has one of the few areas (the
subgranular zone of the dentate gyrus) where new neurons
are generated in adulthood. All these are ideal conditions for
building circuits that feed themselves by structuring repetitive
discharges. The temporal lobe is divided into two areas that
reflect two evolutionary times: the medial, archaic portion,
which contains the entorhinal and para-hippocampal cortex,
the dentate gyrus and the actual hippocampus, consisting of
three-layer bark (allogeneic) phylogenetically ancient, which
underlies the functions of smell, memory, and emotions and
regulates vegetative functions; and a lateral portion, which
includes the three lower, middle and upper convolutions,
consisting of phylogenetically more recent six-layer bark
(neocortex), which underlies the functions of hearing and
language. It is evident from what has been said that it is the
medial portion, which contains the hippocampus, the one
favored by epileptic discharges. The hippocampus can be called
“the magic ring of epilepsy”. There are therefore two major
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categories of temporal epilepsy, the medial and the lateral with
many exchanges between them due to the territorial contiguity:

a) Medial temporal epilepsy: The most frequent
pathology, and by far the most common cause of epilepsy,
is sclerosis of the hippocampus. It is formed following even
brief phases of cerebral anoxia, an event at risk at birth, in
the transition from placental to pulmonary circulation, when
a delay in the expulsion phase of the fetus can interrupt
the oxygenation of the blood for several minutes, and the
hippocampus it is the first structure to suffer. A second
condition is the febrile seizures of the first three years, in
which the convulsive discharges favor the hippocampus and
neighboring areas and where the energy consumption causes
damage from hyperactivity (called glutamatergic due to the
glutamate mediator involved). Loss of many neurons occurs
and, in the following months and years, budding of new fibers,
the genesis of new neurons, and the formation of synapses
and new recurrent circuits are activated. Other etiologies are
benign tumors (astrocytomas, gangliocytomas, neuroepithelial
dysembryoplastic tumors, known with the English acronym
DNET), vascular malformations (cavernous angiomas) or
cortex (focal dysplasias). The clinical manifestations are
characterized by vegetative signs: the most common is the
epigastric aura, an annoying sensation of pressure that
rises from the stomach region towards the throat (the most
frequent epileptic symptom ever); still salivation, nausea,
pallor. Also, experiential signs (already seen, already lived,
never seen, extraneousness, dreamy state, depersonalization),
psychic (fear, anxiety, anger), sensory (strange flavors and
smells). Consciousness is generally compromised and oro-
alimentary (sucking, chewing, swallowing), gestural (mimic
expressions, manipulations of objects), verbal (sounds or
words), rarely outpatient, emerges. The most typical crisis
evolves with epigastric aura, fear (“I am afraid that the seizure
will come to me”, reports the patient), confusion, chewing
(movements of the jaw as with a candy in the mouth, which
French epileptologists call “machonnement”). The prognosis
is not good, since about one in three patients does not respond
to medical treatments and becomes a possible candidate
for surgical resection of the epileptogenic area. The early
appearance of verbal automatisms is very important clinically
and should always be investigated, as it denotes the rapid
invasion of the centers of speech and makes surgical therapy
more at risk.

b)  Lateral temporal epilepsy: The causes are the same
as for the medial temporal form. Hippocampal sclerosis
does not constitute the main etiology, as in the medial form,
but is still present since in some cases tissue sclerosis also
involves lateral structures from where the clinical seizure
starts. The manifestations are acoustic, dizzying, experiential,
and cognitive sensory; moreover, in some cases, the seizure
starts with epigastric sensations dating back. The motor
manifestations have more elementary characters and alongside
the automatisms, there are dystonic postures of the upper limb,
clonic movements of the contralateral limbs, later version of
the trunk; Verbal automatisms are frequent in the outbreaks of
the dominant hemisphere. Consciousness is compromised. The
prognosis does not differ from the medial form.
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2)  Epilepsy of the frontal lobe: The frontal lobe is the
most recent phylogenetically structure, developed especially
in primates and humans. It preserves, in the anterior rolandic
cortex (the convolution placed in front of Rolando’s sulcus)
and in the immediately anterior areas, the first and second-
order elementary motor structures, and in the basal portion
phylogenetically ancient areas with an olfactory function and
for regulating emotions. Typical of man are the structures of
production of the language, developed in the lateral part and
lateralized on the left for the propositive components and on
the right for the emotional components of the language as well
as the structures of the anterior portion (prefrontal cortex)
that control the behavior and direct actions for one purpose,
in their cognitive components with the dorsolateral portion
and the emotional components with the ventromedial portion.
Front-end crises are much less frequent than temporal crises,
but have numerous possibilities of expression. The crises of
the primary motor area are manifested by contralateral focal
clones, which can progressively propagate along the cortex
involving fingers, hand, lips, upper limb, and the entire
contralateral hemicbody (Jacksonian seizure, by the English
neurologist Huglings Jackson who has them described).
The involvement of the front-mesial structures (premotor
area, in particular the additional motor, and the gyrus of the
cingulum) lead to much more complex, bilateral, asymmetrical
movements, with the assumption of abnormal postures and,
sometimes, with automatisms of the limbs comparable to
the movements swimming, cycling and kicking. They are
accompanied by exaggerated mimic expressions and primitive
vocalizations (grunts, rumblings, scraping of the throat).
Automatisms are different from case to case but always the
same in the individual patient. These crises, the most typical
of frontal outbreaks, are called “hyper motor crises”, are
often nocturnal, short, with abrupt and frequent beginnings
and ends, with a consciousness usually preserved and without
postcritical confusion; with cluster trends. They are therefore
very similar to the autosomal dominant idiopathic frontal
epilepsy seizure. Carbamazepine is the drug of choice, but the
response to therapy is uncertain. Since the additional motor
cortex is an area with sensorimotor integration functions,
curious sensations may appear such as pressure on the head
and trunk, lightness, levitation, dizziness. The involvement
of the areas of language manifests itself with elementary
vocalizations or with the arrest of language. Consciousness is
usually spared. Forces of the anterior cortex appear “forced
thinking” (ie an idea or mental image that imposes itself with
irresistible force and sudden suspensions of consciousness
similar to absences, with contralateral deviation of the eyes
and head) and other cognitive alterations (depersonalization,
etc.). Olfactory and gustatory sensations, vegetative signs,
and sometimes even epigastric sensations, automatisms may
appear in the frontonasal origins.

3)  Epilepsy of the parietal lobe: The parietal lobe has
elementary sensitive functions located in the cortex behind
the central furrow of Rolando (post-rolandic cortex) and
concerning the somatic sensations of the opposite half of the
body (touch, position, and movement of the limbs, vibration,
heat and cold, pain). The sensory area is delimited posteriorly
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by the intraparietal sulcus that separates it from the posterior
portion of the lobe, formed by associative cortex: this area,
which continues indistinctly with the temporal and occipital
associative cortex, and the area richest in neurological functions
“Superior” of the entire cortical mantle (organization of space,
recognition of the shapes of objects, awareness of one’s own
body, selective attention, ability to calculate and plan motor
strategies on the left and decipher the grammatical and syntactic
components of language). The most frequent crises are those
of the somatosensory area and consist of tingling sensations,
falling asleep, crawling, constriction, heat, cold and sometimes
pain localized in the opposite half of the body, with greater
frequency on the face, thumb and fingers of the hand, that is,
on the areas that have the most extensive representation in
the bark. The sensation can move along the body in a march
similar to the motor one (jacksonian sensitive seizure).
Sensations of modification of the position and movement of
the limbs, or dislocation of the body or vertigo appear more
rarely. Sometimes blockage of understanding of language or
distortion of vision with moving away or closer to objects. Since
these are subjective events, the conservation of consciousness
and accurate reports are necessary, with the risk of exchanging
epileptic events with psychogenic manifestations. Etiology and
therapy do not differ from other focal crises; the area is one of
the most frequent sites of arteriovenous angiomas.

4)  Epilepsy of the occipital lobe: 1t includes the primary
and secondary visual areas, located in the medial portion of the
occipital pole and the surrounding areas of the lateral occipital
cortex, and areas with an associative function that continue
with the temporoparietal associative cortex and which are left to
decipher the written language and visual symbols (for example
road signs), on the right to the spatial orientation and bilaterally
to the recognition of objects and faces, to the visual orientation
and the organization of eye movements. The most frequent
crises consist of elementary visual hallucinations, consisting
of small dots, stripes or colored spirals that move with circular
motion occupying an area of the contralateral visual field, for a
duration of tens of seconds or one to two minutes. Conjugated
eye movements can be associated. Consciousness is preserved.
If the circuit involved affects the portion of the border with
the parietotemporal association areas, complex hallucinations
regarding scenes or objects may appear. Sometimes the seizure
causes blurred vision. Headache may follow more frequently
than in other lobe seizures. Visual crises are differentiated
from migraine auras, which are characterized by intermittent
zigzag, non-colored visual hallucinations, which move and
spread like wildfire in the visual field starting from a peripheral
area but do not have spiral motion, they leave a blind area and
last from 10 to 20 minutes. Etiology does not differ from other
lobes; characteristic etiologies, although rare are calcifications
secondary to celiac disease, encephalo-trigeminal angiomatosis
(Sturge-Weber disease), the results of eclampsia.

5)  Hypothalamic hamartoma epilepsy: The hypothalamus
is an area located in the center of the brain, around the third
ventricle responsible for autonomic and endocrine regulation
functions. It develops an exclusive and characteristic form of
epilepsy that appears in the hamartomas (malformative tumors
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consisting of neuronal and glial tissue) of this area and has
as its main characteristic an unmotivated and sudden laugh
seizure (the so-called gelastic seizure) or, even if very rarely,
a seizure of sudden crying (diacritic seizure). This epilepsy can
sometimes have a catastrophic evolution, with the appearance
of a fall seizure or an evolution towards an encephalopathy.

6)  Other syndromic entities: A particular form of frontal
epilepsy affecting the rolandic regions is Kojewnicow
syndrome, also called continuous Epilepsia partialis,
characterized by sub-continuous clones affecting the
contralateral hemisome, expression of motor focal evil state.
The form is often secondary to malformative lesions (cortical
dysplasias). Another nosographic entity that can be assimilated
from a clinical point of view to the previous one is Rasmussen
encephalitis (or syndrome), an immune-mediated pathology
with the presence in the blood of antibodies directed towards
the glutamate receptor (antibodies antiGlu3). It is characterized
by the association of continuous partial epilepsy, hemiparesis,
cognitive disorders, and resonance finding of progressive
cerebral hemiatrophy. More frequent in childhood, in addition
to antiepileptic drugs, it requires immunomodulating treatment
(plasmapheresis, IV Ig, steroids) and, in resistant and rapidly
progressing cases, surgical therapy (often hemispherectomy).

The seizure seizure and the difference with the epileptic
seizure

From the classic “epileptic seizure “, however, it is

necessary to distinguish the so-called “convulsive seizure”:
with the latter term we want to indicate violent and
involuntary contractions affecting some voluntary skeletal
muscles (without loss of consciousness) and are caused by
other conditions: abscesses brain; withdrawal seizure (alcohol
withdrawal, drugs, drugs); encephalitis; fever (we speak of
febrile seizures, especially in children); meningitis; brain
tumors; metabolic problems (hypoglycemia, hyponatremia,
and hypoxia); tetanus infection; hyperuricemia. About 5-8%
of epileptics experience seizures that are often triggered by
specific events; this condition is known as reflex epilepsy.
Those who suffer from this particular disorder have seizures
that are activated only by specific stimuli. The most common
triggers can be flashing lights and sudden noises. In some
types of epilepsy, seizures occur more frequently during sleep
and sometimes almost exclusively [29,34-36].

The non-epileptic seizure

Finally, we can also speak of “non-epileptic seizures” if
caused by external agents such as electroconvulsive therapy
(TEC, the common “electroshock”), or convulsive drugs.
Sometimes it can be even difficult to differentiate them from
syncope, hysterical seizure, and simulation or from other
pathologies that are actually at the origin of the epileptic
seizure, as in the case of Bourneville tuberous sclerosis, West
Syndrome, Lennox Syndrome- Gastaut, Down syndrome or
Landau-Kleffner syndrome [29].

The recent revision of the classification of epilepsies

A recent worldwide classification review has introduced a
new way to study them. From a strictly clinical point of view,
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the known and classified epileptic forms always generate a
passionate debate in the academic field because it is built on
the combination of the complex concepts that underlie the
diagnosis of epilepsy, in part because it represents a crucial
tool for our daily practice. The classification is based on the
opinions of expert epileptologists and experts in related
disciplines from all over the world. There is no doubt that the
objective must be a classification based on scientific evidence,
however, at present, our knowledge is not yet sufficient to
build a classification based on rigorous scientific bases. The
current proposals are therefore based on the combination of
the latest scientific knowledge, with the opinions of high-level
experts, worldwide. The new “Classification of Epilepsies” is
structured on three multiple levels, to allow the classification
of epilepsy in different clinical situations. The great variability
of resources available in the world requires a classification on
different levels to allow the clinician to make the diagnosis
based on the available resources. Where possible, a diagnosis
should be made on all three levels and the etiology identified
[8].

The starting point of the classification structure (first
level of diagnosis) is the “Type of seizure”; it is assumed
that the clinician has already made a definitive diagnosis of
epileptic seizures, therefore a diagnostic algorithm is not
considered to distinguish epileptic from non-epileptic events.
The classification of the type of seizure is following the new
nomenclature of the accompanying document. Based on the
onset characteristics, the seizures are classified into focal,
generalized, and unknown onset. In some situations, in the
absence of EEG, video, and image studies, the classification
based on the type of seizure is the highest possible level for
diagnosis. In other cases, the information may not be sufficient
for a diagnosis of a higher level, as happens for example when
a patient had a single seizure [8].

The second level of diagnosis is that of the “Type of Epilepsy”,
and assumes that the patient has a diagnosis of epilepsy
based on the 2014 definition. In addition to the well-defined
“Generalized Epilepsies” and “Focal Epilepsies”, two new
ones are inserted categories: “Generalized and Focal Combined
Epilepsy” and “Unknown Epilepsy”. Many epilepsies include
different types of seizures; in case of diagnosis of Generalized
Epilepsy, the patient’s EEG typically shows generalized tip-
wave anomalies. People with generalized epilepsies can have
various types of seizures, including absences, myoclonic
seizures, atonic seizures, tonic seizures, and tonic-clonic
seizures. The diagnosis of generalized epilepsy is based on
clinical characteristics, supported by the presence of typical
intercritical discharges to the EEG. In the case of a patient
with generalized tonic-clonic seizures and a normal EEG,
classification requires caution. In this case, further evidence is
needed for diagnosis such as the presence of myoclonic seizures
or a significant family history. Focal epilepsies include focal
or multifocal crises, as well as crises affecting a hemisphere.
Various types of focal crises can be recognized, including focal
crises with or without compromised contact, focal motor and
non-motor crises, and focal crises that develop into bilateral
tonic-clonic crises. Intercritical EEG typically shows focal
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epileptiform abnormalities, but the diagnosis must be based
on clinical criteria and supported by EEG results. There is a
new group of epilepsies, defined as “Generalized and Focal
Combined Epilepsies”, since some patients present with both
generalized and focal seizures. Again, the diagnosis is based
on clinical features, supported by EEG findings. EEG seizure
documentation is useful but not essential. Intercritical EEG can
show both focal epileptiform abnormalities and generalized
anomalies, however, epileptiform activity is not essential
for making the diagnosis. Dravet syndrome and Lennox-
Gastaut syndrome are two common examples of conditions
in which both types of seizures occur. Diagnosis of the type
of epilepsy can also be the highest diagnostic level reached
by the clinician when it is not possible to diagnose a specific
epileptic syndrome. Here are some examples: the situation
of a child or adult with non-lesional temporal lobe epilepsy
is frequent, in this case, the diagnosis is of focal epilepsy of
unknown etiology. Another example is that of a 5-year-old
boy who has generalized tonic-clonic seizures and generalized
wave anomalies generalized to EEG: in this case, the diagnosis
is certainly that of Generalized Epilepsy, even if classification
in a well-defined syndrome is not possible defined. A third
example is the less common scenario of a 20-year-old woman
who presents both focal seizures with altered contact and
absence seizures, with epileptiform anomalies both focal and
generalized to EEG and normal Magnetic Resonance: in this
case, the diagnosis is from Generalized and Focal Combined
Epilepsy. The term “Unknown Epilepsy” is used to describe
patients who have Epilepsy but the clinician is unable to define
whether the Epilepsy Type is focal or generalized due to lack of
sufficient information. This could be due to different reasons:
EEG not available or non-informative EEG (for example
because normal). If the Type-Types of Seizure are unknown,
then the Type of Epilepsy may also be unknown for similar
reasons, although the type of seizure and type of epilepsy may
not always be in agreement. For example, the patient may have
had several symmetric tonic-clonic seizures without normal
focal and EEG characteristics. So the onset of the seizures is
unknown and the patient has epilepsy of an unknown type [8] .

The third level is the diagnosis of “Epileptic Syndrome”.
An epileptic syndrome is defined by the association of
specific characteristics that include types of seizures and
findings from the EEG and neuroimaging. Syndromes
often have age-dependent characteristics: age of onset and
possibly remission, triggers of crises, circadian variations,
and sometimes prognosis. It can also be characterized by
specific comorbidities, such as the presence of an intellectual
disability and psychiatric disorders, as well as peculiar EEG and
neuroimaging characteristics. The definition of a syndrome can
also have etiological, prognostic and treatment implications.
It is important to note that there is not necessarily an
unambiguous correlation between an epileptic syndrome and
an etiological diagnosis and that the definition of an epileptic
syndrome can be useful for improving patient management at
different levels. There are many well-recognized syndromes,
such as Epilepsy with Childhood Absences, West syndrome,
and Dravet syndrome [8].
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Lastly, the “state of epileptic illness” deserves a separate
mention: the epileptic seizure usually lasts no more than two
to three minutes; when this does not happen and is prolonged
considerably or repeated cyclically, we will speak of a “state of
epileptic evil”, and also here we will speak of partial forms or
generalized forms. It is a condition capable of creating serious
brain injuries to the patient, until death [6].

Epilepsy in children and adolescent

However, epileptic syndromes can also arise and occur in children
and adolescents. Let’s see them in detail [37]:

Epileptic syndromes with onset in the neonatal era

a) Benign familial neonatal crises (BFNSs): Rare syndrome
with typical onset at 2-3 days of life. Normal psychomotor
development. The seizures are short-lived (1-2 minutes) and
can be very frequent (up to 20-30 per day). Many crises begin
with tonic motor activity with apnea, followed by vocalizations,
eye movements, autonomic signs, motor automatisms, and
focal or generalized clones; the epileptic state does not occur.
The seizures resolve spontaneously 1 to 6 months after the
onset. About 10-14% of patients will develop other types of
seizures in future years. Positive familiarity for similar episodes
in the neonatal era; Linkage studies have shown mutations
on chromosomes 20q or 8q at the level of genes coding for
subunits of voltage-gated potassium channels.

b)  Benignneonatal crises (SNBs): Sporadic cases described.
Short-term clonic crises that become progressively more
frequent, associated with apnea crises and sometimes epileptic
state. The intercritical child is normal. The age of onset is
typically between 4 and 6 days of life (in the past defined as
“fifth-day seizure “). The prognosis for the risk of recurrence
of other crises in the future and psychomotor development is
good.

¢)  Early childhood onset epileptic encephalopathy (IEEE
or Ohtahara syndrome): Generally onset in the first 10 days
of life. The typical seizure is represented by a tonic spasm-
like movement of longer duration than that typical of West
syndrome. These seizures can occur in isolation or clusters
with the duration of each tonic seizure from 1 to 10 seconds
and a frequency of these episodes ranging from 10 to 300
in 24 hours. Crises can be generalized and symmetrical or
lateralized; focal clonic motor crises with erratic features can
occur less frequently. Most often there is a serious structural
anomaly of brain development. The EEG has a “suppression-
burst” pattern. The negative prognosis for psychomotor
development and increased risk of mortality. A future evolution
in West syndrome or Lennox-Gastaut syndrome is possible for
surviving children. Pharmacoresistant epilepsy.

d)  Earlymyoclonicencephalopathy (EME): Debut in the first
days of life. EEG pattern “suppression burst”. It is distinguished
from Ohtahara syndrome by the presence of an intense high-
frequency myoclonus with migrant characteristics; Focal clonic
seizures or tonic seizures can occur. Often associated with
metabolic diseases (e.g. non-ketotic hyperglycinemia).
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e) Epilepsy with focal migrant crises: Condition with
features not yet well-defined onset in the first weeks of life.
Rapidly worsening epilepsy with focal or multifocal crises
characterized by variable (“migrant”) localization of the
prevalent outbreak. Pharmacoresistant form with a negative
prognosis.

Childhood-onset epileptic syndromes

a) Infantile spasms (ISs or West syndrome): Age of onset
generally between 4 and 6 months (more rarely they can occur
in the late neonatal period or after 12 months). The crises are
represented by the typical spasms in clusters that occur mainly
in waking; spasms can be in flexion or extension; a focal
brain alteration can cause asymmetric spasms. The period of
spasms is associated with a psychomotor regression with a
reduction in visual attention and interaction and an increase in
irritability. Depending on the etiology, “symptomatic” (about
90%) or “presumed symptomatic” forms are distinguished;
genetically determined forms have been described (CDKL5 gene
in females and ARX gene in males). West syndrome is defined
by the combination of spasms with a very characteristic EEG
pattern, called “hypsarithmia”. The most effective therapies
are represented by the administration of adrenocorticotropic
hormone (ACTH), or by high doses of oral corticosteroids or, in
the case of symptomatic infantile spasms of tuberous sclerosis,
by vigabatrin.

b)  Benign myoclonic epilepsy of childhood (BMEI): Rare
condition (represents about 1% of idiopathic generalized
epilepsies). Debut between 4 months and 3 years of life.
Myoclonic seizures mainly involve the head, eyes, upper limbs,
diaphragm, and more rarely the lower limbs (in this case they
can cause occasional falls); myoclonic seizures can occur in
isolation or short clusters. Normal psychomotor development.
Male / female ratio = 2: 1. Normal intercritical EEG; myoclonic
seizures have an EEG correlation of tip-wave or poly point-
wave discharges. The drugs used for treatment are valproic
acid or other broad-spectrum antiepileptics.

¢)  Severe myoclonic epilepsy of childhood (SMEI or Dravet
syndrome): It probably represents 1-3% of epilepsies with
onset in the first year of life; typically onset between 5 and 12
months with recurrent episodes of epileptic state during fever
(often focal / lateralized seizures). The types of seizures that
can occur are clonic seizures associated with fever, myoclonic
seizures, atypical absences, and complex focal seizures. Before
the onset, psychomotor development is normal; from the
second year of life, different types of crises occur with the
prevalent myoclonic component (especially starting from 18
months). Heat (fever or even a hot bath) is a trigger for crises.
The intercritical EEG shows generalized, focal or multifocal
anomalies, and can detect photosensitivity. Family history of
epilepsy and / or febrile seizures in 15-25%; in about 70% of
cases there is a mutation in the SCN1A gene. The most effective
drugs are valproic acid and clobazam in association with
stiripentol; carbamazepine and lamotrigine worsen critical
symptoms. A clear regression of psychomotor development
typically occurs about a year after the onset of the seizure.
Increased risk of sudden death (Sudden Unexpected Death in

Epilepsy or SUDEP).
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Epileptic syndromes with onset in pre-school age

a)  Epilepsy with myoclonus-astatic seizure (EMAS or Doose
syndrome): Rare condition, slightly more common in men and
positive familiarity in about a third of cases. Debut at the age of
2-5 with frequent fall crises; falls can be caused by myoclonus-
astatic crises and / or atonic crises. Myoclonus-astatic crises,
characteristic of this condition, can be associated with atonic,
myoclonic crises, and absence crises; myoclonus-astatic
epileptic status is common. The EEG can be normal in the early
stages and later characterized by slowing down at biparietal
level, generalized tip-wave discharges slow, and irregular tip-
wave discharges associated with myoclonus-astatic crises.
Valproic acid is the most effective drug as it acts against
myoclonic crises, atonic crises, and “absences”; in cases with
resistant crises, low-dose lamotrigine in combination with
valproic acid can be effective; other drugs used in treatment-
resistant forms are ethosuximide and benzodiazepines. The
prognosis is variable.

b)  Progressive myoclonic epilepsies: This category
includes several forms of epilepsy (e.g. myoclonic epilepsy
with ragged-red fibers or MERRF, Lafora disease, Unverricht-
Lundborg disease, etc.) which may initially have characteristics
similar to those present in Doose syndrome, but which later
they differ from this form due to the presence of relevant
neurological anomalies and to the delay/deterioration of
cognitive development. The triad present in these patients is
represented by different types of seizures (including myoclonic
seizures), the presence of neurological signs, and progressive
deterioration.

Epileptic syndromes of the child

a)  Epilepsy absences of the child (CAE): Also defined with
the term “pycnolaxia” (critical episodes that tend to occur
very frequently, from tens to hundreds of times a day); the
seizure occur with sudden and brief loss of contact with the
surrounding environment, associated with a lack of response
to external stimuli and the interruption of voluntary activities
in progress (duration of episodes of “absence” generally from
4 to 20 seconds); peri-oral and peri-ocular districts and / or
automatisms may be present; seizures are typically triggered
by hyperventilation (a maneuver, which can be used in the
clinic and which can evoke a crisis of “absence” in more than
90% of children with EWC, consists in allowing the patient to
breathe deeply for about 3 minutes making him keep his arms
stretched forward and inviting him to count his breathing). A
standard EEG in typical forms is sufficient for diagnosis. Age
of onset between 4 and 10 years (peak age between 5 and 7
years; more frequent in girls). Strong genetic component
with positive familiarity in one-third of cases and risk of
recurrence in children of about 10%. Generalized tonic-clonic
seizures can occur, albeit rarely, generally long after the onset
of “absences” (usually in adolescence after the remission of
“absences”). The intercritical EEG is normal; absence seizures
have a correlated EEG represented by generalized peak-wave
discharges and wide voltage at about 3 Hz. The first choice
antiepileptic drugs are ethosuximide (it does not protect
against any generalized tonic-clonic crises), acid valproic, and
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lamotrigine; carbamazepine treatment is contraindicated as it
can aggravate epilepsy. The prognosis for the disappearance of
absence crises is very good (disappearance of crises in general
before the age of 12); there is an increased risk in adulthood of
developing generalized tonic-clonic seizures.

b)  Epilepsy with Myoclonic Absences (EMA): Age of onset
between 2 and 13 years. Male prevalence. 50% of patients
have normal psychomotor/cognitive development at the
onset. Crises are typically characterized by abrupt “absences”
with marked rhythmic and synchronous myoclonus which
symmetrically affects the limbs; mouth, chin, eyes, and eyelids
may be involved; seizures typically last less than a minute; in a
third of cases, generalized tonic-clonic crises, pure “absences”
and astatic crises can occur. There is a familiarity for epilepsy
in 25% of cases; many cases remain of unknown etiology.
Negative prognosis for cognitive development and seizure
control. The most effective treatment is generally represented
by the combination of valproic acid with ethosuximide or
lamotrigine.

c¢)  Epilepsy absences with eyelid myoclonus (Jeavon
syndrome): Onset between 2 and 14 years with peak at 6-8
years; most frequently found in women. Short crises (lasting
about 3-6 seconds), spontaneous or precipitated by closing
the eyes in an illuminated environment (not in the dark);
crises characterized by a deviation of the gaze upwards and
retropulsion of the head with eyelids that present repetitive
clones with the possible association of the compromised
state of consciousness. The EEG detects short generalized tip/
poly point-wave discharges, of wide voltage at 3-6 Hz and
photosensitivity.

d)  Benign epilepsy with central-temporal points (BECTS or
Epilepsy rolandic): It represents the most common focal epilepsy
of the child; the age of onset between 3 and 13 years; more
common in males. Focal crises involving the facial/perioral
district, which can evolve with a secondary generalization;
seizures occur in 80% of cases in the sleep phase; typical features
include a one-sided feeling of numbness/paraesthesia at the
level of the tongue, gums or cheeks, guttural sounds or speech
arrest, hypersalivation, difficulty swallowing or post-critical
sialorrhea, involuntary movements or tonic contractures of the
tongue or jaw, clones interesting part of the face. Intercritical
EEG is characterized by the presence of slow phasic points at
the level of the central-temporal regions, which can have one-
sided localization and which increase in sleep frequency. If the
clinical and EEG characteristics are not typical, it is advisable to
carry out a brain MRI examination to exclude a form of lesional
epilepsy. Treatment with antiepileptic drugs is generally not
indicated unless the seizures are particularly frequent and / or
prolonged and this condition creates discomfort for the patient
and family members; in 90% of cases there is a remission after
a few years from the onset of the crises and especially from
the age of 16. In some cases, the anomalies present in sleep
are very represented so much that some authors speak of a
spectrum that connects benign epilepsy with spikes (BECTS) to
Landau-Kleffner syndrome.

e)  Epilepsy with occipital paroxysms (CEOP form of
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Panayiotopoulos): Positive familiarity for epilepsy and
intercritical EEG abnormalities in first degree relatives. Age
of onset with a peak between 3 and 5 years. Crises typically
occur at the beginning of sleep; critical episodes characterized
by lateral deviation of the gaze and vomiting, often with an
altered state of consciousness; crises can last for a long time.
Many children no longer have epileptic seizures before they
turn 10 while others can only have 1-2 episodes throughout
their lives.

f)  Landau-Kleffner syndrome (LKS): Also known as
acquired epileptic aphasia, it is a rare, rapid-onset condition
(in a previously normal child), characterized by symptoms
that make the affected child appear “as if he were deaf”;
a fluctuating and rapidly progressive course develops a
disturbance in the understanding of language with the
impossibility of decoding the meaning of some sounds
(auditory agnosia, e.g. impossibility in understanding the
meaning of a ringing telephone) and an expressive aphasia;
other cognitive and behavioral problems may be present. The
age of onset is between 3 and 8 years with a male / female ratio
of 2:1. Generalized tonic-clonic crises, atypical absences, and
focal motor crises can occur. The EEG shows frequent epileptic
discharge especially during sleep and at the level of the
temporal regions. It is an epileptic encephalopathy in which
brain functioning is compromised by epileptic activity. The
drugs most commonly used for treatment are corticosteroids
and benzodiazepines; some children undergo epilepsy surgery.

g)  Epilepsy with continuous wave-points in sleep or electric
epileptic state in sleep (CSWS, ESES): The term electrical Epileptic
State in Sleep (ESES) is synonymous with continuous wave-
spikes in sleep (CSWS); there is an overlap between epilepsy with
continuous wave-spikes in sleep (CSWS) and Landau-Kleffner
Syndrome (LKS) (the first is defined by EEG characteristics,
while the second by clinical aspects); many children with
LKS have a form of CSWS or a similar condition; LKS can be
considered a type of CSWS with a temporal epileptogenic focus
and consequent language regression. CSWS is characterized by
the triad: continuous wave-spikes occupying more than 80% of
slow-wave sleep, epileptic seizures, and cognitive-behavioral
regression. The age of onset is typically between 4 and 6
years (range 1-11). Memory deficits, regression in cognitive
functions, and hyperactivity may be present. Males are more
affected than females. The first paroxysmal event is generally
a generalized seizure in sleep (in some cases focal or focal
crises with secondary generalization can occur which may have
characteristics similar to the BECTS form). The evolution of this
type of epilepsy is characterized by the possible appearance of
other crises such as typical and atypical absences, myoclonic
absences, clonic and atonic crises, generalized tonic-clonic
crises. The treatment is based on the use of various antiepileptic
drugs (especially benzodiazepines, valproic acid, ethosuximide
or levetiracetam) and corticosteroids; carbamazepine can
worsen critical symptoms; some children undergo epilepsy
surgery.

h)  Lennox-Gastaut syndrome (LGS): This condition defines
a relatively rare and serious form of epilepsy characterized
by the presence of tonic crises (always present element) or
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even atonic and atypical absence crises; in general, there is
an identifiable symptomatic cause (in 30% of cases there is
an “alleged symptomaticity”). The EEG is characterized by
the presence of diffuse slow wave-points and rapid activity
paroxysms. The prognosis for cognitive development,
behavioral characteristics, and seizure control is negative.

i)  Epilepsy with occipital paroxysms (CEOP form of
Gastaut): Age of onset with a peak between 7 and 9 years. The
seizures are characterized by brief visual symptoms without
alteration of the state of consciousness and post-critical
symptoms which include headache, nausea, and vomiting;
some crises continue with versive type movements, sensory
disturbances, automatisms, clones that are interesting to an
emilate or widespread. This form of epilepsy compared to the
Panayiotopoulos form has a slightly worse prognosis as regards
the disappearance of the seizures. The EEG has characteristics
similar to what is found in the form of Panayiotopoulos and
presents as a characteristic element of epileptiform anomalies
at the level of the occipital regions that are suppressed by
opening the eyes (“fixation-off sensitivity”) and activated by
sleep.

Adolescent onset epileptic syndromes

a)  Juvenile Absence Epilepsy (JAE): Age of onset with a peak
at 12 years, typically near the pubertal period. Unlike the EWC
there are few episodes of “absence” per day and the degree
of impairment of the state of consciousness seems less even
if the electrical anomalies tend to have a prolonged duration.
About 80% of patients will have generalized tonic-clonic crises
while 15% will also experience myoclonic crises (less intense
than those that occur in juvenile myoclonic epilepsy). The EEG
shows generalized anomalies consisting of 3 Hz wave-point
complexes, often induced by hyperventilation; photosensitivity
is unusual. Many patients respond to valproic acid treatment
although the prognosis for the disappearance of long-term
seizures is less good than for EWC.

b)  Juvenile Myoclonic Epilepsy (JME): Debut between
12 and 18 years. The seizures are generalized and myoclonic
tonic-clonic, and typically occur immediately after waking up;
consciousness is preserved during myoclonic crises; generalized
tonic-clonic crises are often preceded by a series of growing
myoclonic crises; absence crises occur in about a third of cases. A
story of objects falling from the hands while preparing breakfast
is typical. Excessive tiredness, lack of sleep, and alcohol are
potential trigger factors. The EEG typically shows discharges
of poly points followed by irregular slow waves at a frequency
between 1 and 3 Hz; absence seizures have a correlated EEG of
poly point-wave complexes at 4-6 Hz which slow down to 3 Hz
(these epileptic discharges are much less regular than what is
seen in the absence of epilepsy of the child or the epilepsy of
absences of the youth). The antiepileptic drugs generally used
are valproic acid, clonazepam, and levetiracetam; lamotrigine
can cause an increase in myoclonic seizures but is effective
in combination with valproic acid; carbamazepine treatment
is contraindicated. The prognosis regarding seizure control is
good but it is generally not recommended to stop anti-epileptic
treatment due to the high risk of recurrence of crises in the

absence of therapy.
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¢)  Epilepsy with Generalized Tonic-Clonic Seizures (GTCS)
upon awakening: Generally onset in the second decade of life.
The diagnosis of this type of epilepsy is mainly clinical and
should be suspected when generalized tonic-clonic seizures
(GTCS) occur immediately after awakening, in the absence of
frequent myoclonic hyperkinesias; seizures can be facilitated
by reducing sleep hours; rather low seizure frequency. The
prognosis is favorable both for the low frequency of the seizures
and for the good response to the treatment (many patients
have a reappearance of the seizures after the suspension
of an effective antiepileptic treatment). Some patients who
have presented other forms of epilepsy (e.g. CAE) in the past
may have evolved in this condition. The EEG is typically
characterized by the presence of irregular tip-wave or poly
point-wave discharges with frequencies between 2 and 4 Hz
(these alterations are not, however, found in all patients with
routine EEG examinations; in this way case a sleeping EEG can
provide additional diagnostic information); a fair percentage of
patients have photosensitivity.

Diagnostic profiles

The diagnosis of epilepsy is typically formulated based on
the description of the convulsive event and the circumstances
in which it occurred, using an electroencephalogram and
neuroimaging techniques for further study [38].

An Electroencephalogram (EEG) can help to show brain
activity suggestive of an increased risk of experiencing
convulsions (even during sleep), while resorting to biomedical
imaging techniques, such as computed tomography and magnetic
resonance imaging, it is recommended after a first non-febrile
seizure to detect structural problems of the brain [39]. In
particular [7]: in the Electroencephalogram (EEG) of an adult
in normal conditions and a waking state, the alpha frequency
represents the first and most common recordable signal. There
is talk of an alpha wave, alpha rhythm, and alpha EEG:

1)  Alpha rhythm: The number of waves in the alpha
rhythm varies from 8 to 13 per second. In many individuals,
the frequency is quite constant, and changes no more than 1-2
waves per second. In other cases, the alpha rhythm can vary
from 8 to 14 waves without being considered an anomalous
track. In normal individuals, an alpha rhythm is rarely observed
which has more than 8 waves per second. The voltage of the
seaweed wave, measured under normal conditions through the
skull, records approximately 50-70 microvolts; occasionally it
may be greater or lesser. During the recording made directly
from the brain tissue, through the use of a thin metal electrode,
the voltage of the maximum potential is very high, because
the interferences and the dispersions of the skull and skin
are eliminated. The alpha rhythm generally has a regular and
continuous trend even if individual variations are possible. In
some individuals the rhythm is very irregular, often disappears,
or occurs only occasionally. This is not necessarily a symptom
of serious brain disorders. The alpha rhythm can be recorded
more precisely by electrodes placed in the posterior area of
the skull where the brain region is located, which receives and
processes signals from the retina. Considering the univocal
relationship between the opening and closing of the eyes and
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the appearance of the alpha rhythm, it has been ascertained
that the phenomena that concern the alpha are influenced by
the stimuli that reach the brain passing through the retina and
the optic nerve. When an individual psychically and physically
in a state of rest opens his eyes, the voltage of the alpha rhythm
is lowered and sometimes completely disappears. Normally, if
the eyes remain open, it does not return regularly but appears
occasionally for some time. In many individuals, the alpha
rhythm can disappear if they undertake a mental activity such
as that of making calculations. Although normally we speak
of an alpha rhythm, it must be specified that a more careful
observation of the traces can identify different brain areas
from which it is possible to record as many alpha rhythms. The
differences between these, however, are so small that they can
safely speak of an alpha rhythm.

2)  Beta rhythm: This variation in the brain’s electrical
potential is demonstrated by a large number of waves per
second (frequency 14-40) but a very low voltage (about 20-
30 microvolts), about the already observed alpha rhythm. Beta
rhythm occurs frequently, in small or large series of waves,
and normally in sequences no longer than 1-2 seconds. It is
normally recorded, as opposed to alpha rhythm, in the anterior
region of the skull, i.e. at the front of the cerebral hemispheres.
Beta rhythm is often observed in the body of some forms of
brain activity for which intense concentration is required.
If, for example, the patient is performing calculations, the
replacement of the alpha rhythm with the beta rhythm
frequently occurs.

3) Delta rhythm: The frequency of this
electroencephalographic rhythm varies from 0 to 3.5 waves
per second. In normal individuals, the frequency is never
lower than two waves per second. The voltage is low and never
exceeds 50 microvolts. This rhythm occurs irregularly, usually
with isolated waves. The delta rhythm is usually recorded by
electrodes located above the temporal lobes of the brain. The
delta activity varies from individual to individual and often
shows great differences even in the same individual if the
electroencephalogram or EEG is recorded at different times.

4)  Theta rhythm: This rhythm is characterized by waves
having a frequency ranging from 4 to 7 per second, while for
the voltage it generally does not exceed 50 microvolts. The
theta rhythm presents itself with irregularities and is almost
always recorded using electrodes placed above the temporal
lobes of the brain.

A child’s electroencephalogram differs in several features
from that of an adult. From birth to around sixteen, the
electroencephalogram changes evidently. During this period
there are small and large variations. Immediately after birth,
a limited activity of the EEG (electroencephalogram) can be
observed, having a limited number of waves, from one to three
per second, and a low voltage. In the period between 3 weeks
and 3 months, the rhythm develops up to a frequency of 2-4
waves per second, and so also the deflection and the amplitude
of the track. So the rhythm slowly reaches a frequency of
4-6 waves and later of 6-8 waves per second, measurable
in most cases from the parietal bone and the occipital bone.
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The measurements are best obtained when the child keeps
his eyes closed and the track is comparable to that of an adult
alpha rhythm. During growth, the frequency increases until it
reaches 8-10 waves per second, in children between 4 and 6
years of age, after which we can start talking about a normal
and true alpha rhythm. The frequency continues to grow until
it reaches the same measurable frequency in an adult at the age
of ten. The whole of the EEG trace is not yet identical to that
of an adult, since by recording with electrodes placed in the
occipital area, it is possible to identify variations, the so-called
alpha variants. These variants are waves in which the alpha
rhythm contributes at the rate of one half, one-third of the
overall frequency. During adolescent development, these alpha
variants disappear and at 16 years the Electroencephalogram
(EEG) is completely similar to that of an adult.

In epilepsy, the EEG records the spikes, poly points and
wave-point complexes in an anomalous way; in particular, it
records the so-called peak wave systems or complexes, with a
frequency of 3 waves per second and a high voltage of 250-400
microvolts, with peaks of frequencies between 10-20 waves,
always at high voltage.

In adults, again, from a diagnostic point of view, the blood
values of electrolytes, blood sugar, and calcium levels are
important to exclude some pathologies as a possible cause of
the epileptic episode, while an electrocardiogram can exclude
problems of the rhythm of the heart. Finally, a lumbar puncture
can help diagnose an infection of the central nervous system,
but it is not usually not done routinely. In children, further
tests may be required such as urine and blood tests for possible
metabolic disorders. An elevated blood level of prolactin, for
example, within the first twenty minutes after an attack, can be
useful to confirm an epileptic situation as opposed to the non-
epileptic psychogenic seizure. However, the serum prolactin
level is less useful for identifying partial seizures (Figures 1.1-
1.4) [40-46].

Clinical treatments

Epilepsy is usually treated through the daily intake of drugs,
prescribed after the occurrence of a second seizure treated
mainly in the hospital setting. During first aid, it is essential
to put people with an active tonic-clonic seizure in the lateral
safety position to help prevent inhalation of fluids in the lungs.
Putting your fingers in your mouth or inserting a tongue
depressor is not recommended as it may cause vomiting or
cause the rescuer to be bitten. The interventions should aim to
avoid trauma, however, precautions for the spine are generally
not necessary. If an attack lasts longer than 5 minutes or there
are two attacks within an hour without a return to a normal
level of consciousness in between, there is a belief that there
is a medical emergency known as a “state of illness epileptic”.
This situation may need medical attention to keep the airway
patency protected. The most commonly used drug for a long-
term attack is midazolam per os, while diazepam can also be
administered rectally. Intravenous lorazepam is preferred in
the hospital. If two doses of benzodiazepines are not effective,
other drugs such as phenytoin can be used. Seizures that do not
respond to initial treatment typically require hospitalization in
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an intensive care unit and treatment with major medications
such as thiopental sodium or propofol. Anticonvulsant drugs
are the main treatment for epilepsy and often have to be taken
for life. The choice of the active ingredient is based on the type
of seizure, on the presence of epilepsy syndrome, on the other
drugs prescribed, on the other health problems, and the age and
lifestyle of the person. Initially, a single drug is recommended
and if this is not effective, or involves serious side effects,
you try to change. Taking two drugs at the same time is only
recommended if the single does not provide results. In about
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Figure 1.2: Benign childhood epilepsy with centrotemporal spikes (BEC
rolandic epilepsy [46].
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Figure 1.4: Symptomatic focal epilepsy of Sturge-Weber syndrome [46].

half, the first prescription is already effective. There are also
several drugs available that seem to be equally effective, both
for partial and generalized seizures: phenytoin, carbamazepine,
and valproate. Controlled-release carbamazepine appears to
work like immediate-release carbamazepine and may have
fewer side effects. For generalized seizures, valproate is the
recommended drug and lamotrigine can be considered the
second choice. In those who experience a seizure of absence,
ethosuximide or valproate are recommended; the latter is
particularly effective in myoclonic and tonic seizures or
unstressed convulsions. If the attacks appear well controlled
following a particular treatment, it is generally not necessary
to regularly check the drug levels in the blood. In the case of
drug-resistant epilepsy, resorting to surgery may be an option
for individuals with partial epileptic seizures that do not cease
to manifest despite the adoption of other treatments. Before
evaluating surgical treatment, however, it is necessary to try at
least two or three different drugs. The purpose of surgery is the
total control of epileptic seizures. Common procedures include
cutting the hippocampus through an anterior temporal lobe
resection, removing tumor masses, and removing portions of
the neocortex. Some procedures such as callosotomy may be
attempted to try to reduce the number of seizures, rather than
to cure the condition itself. Following surgery, in many cases,
drug therapy can be slowly stopped. Neurostimulation may also
be a viable option in those who are not candidates for surgery.
Three methods have proven to be effective in those who do not
respond to drugs: vagus nerve stimulation, anterior thalamic
stimulation, and closed-loop response stimulation. Finally, a
ketogenic diet (high-fat content, low carbohydrate content,
adequate proteins) seems to decrease the number of attacks by
half in about 30-40% of children [47-57].

Conclusions

Epilepsy often has negative effects on social and
psychological well-being. These effects may include social
isolation, stigmatization or a real state of disability, poor
academic performance, and on average lower occupations,
but also learning difficulties, attention disturbances, and
socialization problems. All aspects that deserve to be adequately
addressed with the help of a psychotherapist, supported by
the clinical staff. Progress in research is giving encouraging
signals and new, less and less invasive, targeted therapies are
passing the test of scientific reliability. It is assumed, in the
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recent future, that attention will be increasingly focused on the
well-being of patients and their definitive recovery.
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