Epilepsy
A seizure can be defined as the occurrence of signs and/ or
symptoms due to abnormal, excessive or synchronous neuronal
activity in the brain.
‘Epilepsy’ is the tendency to have unprovoked seizures. The
lifetime risk of seizure is about 5%, although incidence is
highest at the extremes of age.

Pathophysiology
The inhibitory transmitter gamma-aminobutyric acid (GABA)
is particularly important, acting on ion channels to enhance
chloride inflow and reduce the chances of action potential
formation. Excitatory amino acids (glutamate and aspartate)
allow influx of sodium and calcium, producing the opposite
effect. It is likely that many seizures result from an imbalance
between this excitation and inhibition.
Seizures may be related to a localised disturbance in the cortex,
becoming manifest in the first instance as focal seizures.

In seizures that are generalised constitute around 30% of all
epilepsy at onset, the abnormal activity probably originates in
the central mechanisms controlling cortical activation and
spreads rapidly. In humans, many generalized epilepsies will
have a genetic basis, and these almost always become apparent
before the age of 35.
Clinical features
Seizure type and epilepsy type
Epilepsy that starts in patients beyond their mid-thirties will
almost invariably reflect a focal cerebral event. Where activity
remains focal , this will be obvious. Occipital onset will cause
visual changes (lights and blobs of colour), temporal lobe onset
will cause false recognition (déjà vu), sensory strip involvement
will cause sensory alteration (burning, tingling), and motor strip
involvement will cause jerking.
Trigger factors for seizure:
1. Sleep deprivation
2. Missed doses of anti-epileptic drugs in treated patients
3. Alcohol (particularly withdrawal)
4. Recreational drug misuse
5. Physical and mental exhaustion
6. Flickering lights, including TV and computer screens
(generalized epilepsy syndromes only)
7. Intercurrent infections and metabolic disturbances
8. Uncommon: loud noises, music, reading, hot baths.
Focal seizures
They are caused by localised cortical activity. A spreading
pattern of seizure may occur, the abnormal sensation spreading
much faster (in seconds) than a migrainous focal sensory attack.
Awareness may become impaired if spread occurs to the
temporal lobes (previously ‘complex partial seizure’). Patients
stop and stare blankly, often blinking repetitively, making
smacking movements of their lips or displaying other
automatisms, such as picking at their clothes. After a few
minutes, consciousness returns but the patient may be muddled

and feel drowsy for a period of up to an hour. The age of onset,
preceding aura, longer duration and post-ictal symptoms usually
make these easy to differentiate from childhood absence
seizures.
Seizures arising from the anterior parts of the frontal lobe may
produce bizarre behaviour patterns, including limb posturing,
sleep walking, or even frenetic ill-directed motor activity with
incoherent screaming.

Generalised seizures
Tonic–clonic seizures: An initial ‘aura’ may be experienced by
the patient, depending on the cortical area from which the
seizure originates. The patient then becomes rigid (tonic) and
unconscious, falling heavily if standing (‘like a log’) and risking
facial injury. During this phase, breathing stops and central
cyanosis may occur. As cortical discharges reduce in frequency,
the limbs produce jerking (clonic) movements for a variable

time. Afterwards, there is a flaccid state of deep coma, which
can persist for some minutes.
The patient may be confused, disorientated and/or amnesic after
regaining consciousness. During the attack, urinary incontinence
and tongue-biting may occur. A severely bitten, bleeding tongue
after an attack of loss of consciousness is pathognomonic of a
generalised seizure. Subsequently, the patient usually feels
unwell and sleepy, with headache and myalgia.
Absence seizures: Absence seizures (previously ‘petit mal’)
always start in childhood. The attacks are rarely mistaken for
focal seizures because of their brevity. They can occur so
frequently (20–30 times a day) that they are mistaken for
daydreaming or poor concentration in school.
Myoclonic seizures: These are typically brief, jerking
movements, predominating in the arms. In epilepsy, they are
more marked in the morning or on awakening from sleep, and
tend to be provoked by fatigue, alcohol or sleep deprivation.
Atonic seizures: These are seizures involving brief loss of
muscle tone, usually resulting in heavy falls with or without loss
of consciousness. They only occur in the context of epilepsy
syndromes that involve other forms of seizure.
Tonic seizures: These are associated with a generalised increase
in tone and an associated loss of awareness. They are usually
seen as part of an epilepsy syndrome and are unlikely to be
isolated.
Clonic seizures: Clonic seizures are similar to tonic– clonic
seizures. The clinical manifestations are similar but without a
preceding tonic phase.
Seizures of uncertain generalised or focal nature
Epileptic spasms: They signify widespread cortical disturbance
and take the form of marked contractions of the axial
musculature, lasting a fraction of a second but recurring in
clusters of 5–50, often on awakening.

Epilepsy syndromes
Many patients with epilepsy fall into specific patterns,
depending on seizure type(s), age of onset and treatment
responsiveness: the so-called electroclinical syndromes. It is
anticipated that genetic testing will ultimately demonstrate
similarities
in
molecular
pathophysiology.

The more common epilepsy syndromes, which are largely of
early onset and are sensitive to sleep deprivation,
hyperventilation, alcohol and photic stimulation.
Investigations
Single seizure
All patients with transient loss of consciousness should have a
12-lead ECG. Where seizure is suspected or definite, patients
should have imaging with either CT or MRI, although the yield
is low unless focal signs are present. EEG may help to assess
prognosis once a firm diagnosis has been made. The recurrence
rate after a first seizure is approximately 40%, and most
recurrent attacks occur within a month or two of the first.

Epilepsy
Where more than one seizure has occurred, an EEG may help to
establish the type of epilepsy and guide therapy. As imaging
becomes more sensitive, focal changes are picked up more
often.
Inter-ictal EEG is abnormal in only about 50% of patients with
recurrent seizures, so it cannot be used to exclude epilepsy. The
sensitivity can be increased to about 85% by prolonging
recording time and including a period of natural or drug-induced
sleep, but this does not replace a well-taken history. Ambulatory
EEG recording or video EEG monitoring may help with
differentiation of epilepsy from other attack disorders if these
are
sufficiently
frequent.

Imaging cannot establish a diagnosis of epilepsy but identifies
any structural cause. It is not required if a confident diagnosis of
a recognised epilepsy syndrome (e.g. juvenile myoclonic
epilepsy) can be made. While CT will exclude a major structural
cause of epilepsy, MRI is required to demonstrate subtle
changes such as hippocampal sclerosis, which may direct or
inform surgical intervention.
Management
It should be emphasised that epilepsy is a common disorder that
affects 0.5–1% of the population, and that full control of
seizures can be expected in approximately 70% of patients.
Immediate care

Anticonvulsant therapy
Anticonvulsant drug treatment (anti-epileptic drugs, or AEDs)
should be considered after more than one unprovoked seizure.
These agents either increase inhibitory neurotransmission in the
brain or alter neuronal sodium channels to prevent abnormally
rapid transmission of impulses. In the majority of patients, full
control is achieved with a single drug. Dose regimens should be
kept as simple as possible.

.
Epilepsy surgery
Some patients with drug-resistant epilepsy benefit from surgical
resection of epileptogenic brain tissue. Less invasive treatments,
including vagal nerve stimulation or deep brain stimulation, may
also be helpful in some patients. All those who continue to
experience seizures despite appropriate drug treatment should be
considered for surgical treatment. Planning such interventions
will require intensive specialist assessment and investigation to
identify the site of seizure onset and the dispensability of any
targets for resection, i.e. whether the area of brain involved is
necessary for a critical function such as vision or motor
function.
Withdrawing anticonvulsant therapy
Withdrawal of medication may be considered after a patient has
been seizure-free for more than 2 years.
Childhood-onset epilepsy, particularly classical absence
seizures, carries the best prognosis for successful drug
withdrawal. Other epilepsy syndromes, such as juvenile
myoclonic epilepsy, have a marked tendency to recur after drug
withdrawal.
Seizures that begin in adult life, particularly those with partial
features, are also likely to recur, especially if there is an
identified structural lesion. Overall, the recurrence rate after
drug withdrawal depends on the individual’s epilepsy history.
Contraception
Some AEDs induce hepatic enzymes that metabolise synthetic
hormones, increasing the risk of contraceptive failure. This is
most marked with carbamazepine, phenytoin and barbiturates,
but clinically significant effects can be seen with lamotrigine
and topiramate. If the AED cannot be changed, this can be
overcome by giving higher-dose preparations of the oral
contraceptive. Sodium valproate and levetiracetam have no
interaction with hormonal contraception.
Pregnancy and reproduction
There is usually great concern about teratogenesis associated
with AEDs.

.
It is important to recognise that the background risk of severe
fetal malformation in the population is around 2–3%. The
modern AED most associated with teratogenesis is sodium
valproate, which, at high dose, increases the risk to around
6-7%.
Seizures may become more frequent during pregnancy,
particularly if pharmacokinetic changes decrease serum levels of
AEDs.
Menstrual irregularities and reduced fertility are more common
in women with epilepsy, and are also increased by sodium
valproate. Patients with epilepsy are at greater risk of
osteoporosis, almost independently of the drug used. Some
centres advocate vitamin D supplementation in any patient with
epilepsy, but the higher female risk of osteoporosis makes this
most important in women.

Prognosis

Status epilepticus

While generalised status epilepticus is most easily recognised,
non-convulsive status may be less dramatic and less easily
diagnosed. It may cause only altered awareness, confusion or
wandering with automatisms. In an intensive care unit setting,

EEG monitoring is essential to ensure that diagnosis and
treatment are optimised.
Non-epileptic attack disorder
The Most Useful/Specific Semiologic (Ictal) Features
Suggestive of Psychogenic Nonepileptic Events
1. Pseudo sleep
2. Discontinuous (stop-and-go) activity
3. Irregular or asynchronous (out-of-phase) activity
including side-to-side head movement
4. Nonclonic shaking with variable rhythm and direction
5. Pelvic thrusting
6. Opisthotonic posturing
7. Stuttering
8. Weeping
9. Preserved awareness during bilateral motor activity
10.
Ictal eye closure
11.
Prolonged immobile unresponsiveness with eyes
closed (pseudo syncope)
12.
Postictal whispering or other partial motor responses

