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Epilepsy

M. V. PADMA, M. C. MAHESHWARI

INTRODUcrION
Epilepsy is a common neurological disorder and has been
mentioned in the ancient Ayurvedic literature. Many Indian
studies have reported prevalence rates varying from 171 to
978 cases per 100000 population. I Unfortunately, this
condition which affects about 4 to 5 million people in our
country is still associated with an extraordinary assortment
of misconceptions and carries a major social stigma.

DEFINITION
A seizure is defined physiologically as an excessive or
abnormal sudden high frequency discharge of the brain's
neurones.? The diagnosis of epilepsy requires the occurrence
of recurrent unprovoked seizures. It must be emphasized
that neither a seizure nor epilepsy is a diagnosis or a disease
by itself. Rather, it is a symptom of other pathophysiological
factors that affect the brain in a variety of ways but have
the final common clinical expression of a seizure.

PREVALENCE
Although estimates vary, epilepsy is present in approxi-
mately 1% of the population. A far greater number, perhaps
about 5%, will have had an isolated seizure at some time
during their lives.? However, these patients are not diagnosed
as having epilepsy until they have had a second seizure.
Children with febrile seizures are not considered to be
epileptic. Hence in the paediatric age group the definition
of epilepsy is restricted to recurrent seizures during afebrile
periods.

The age of the patient at the onset of seizures is important,
as many of the underlying causes are age-specific and age-
related. The highest incidence of the disease is in the first
three decades of life.? Childhood-onset seizures have the
largest number of potential underlying causes, and it is in
this age group, until adolescence, that the majority of the
presumed inherited epileptic syndromes appear (Table I).

Once a diagnosis of epilepsy is made, the next step is to
define the type and cause of the seizures. This is important
as different types of seizures respond to different drugs.
Correct classification may also help to predict the outcome.
Some seizure types represent self-limiting conditions, in
which the patient has a chance of becoming and remaining
seizure-free. In others, the seizures are likely to persist
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but in a stable pattern, requiring medication which frequently,
but not always, provides complete control. Sometimes the
seizures are the first sign of a progressive disorder and may
increase in frequency and severity, whereas in others the
epileptic symptoms are a relatively minor aspect of the
patient's overall condition. In each of these groups, the
prognosis is determined by the underlying cause.

CLASSIFICATION
The oldest classification of epilepsy was probably given by
the early Greeks, based on its presumed causes into
idiopathic or the symptomatic types. The International
League against Epilepsy has classified the condition into
four broad groups (Table I1).3 The Commission on Classifi-
cation and Terminology of the International League against
Epilepsy also classifies a number of epileptic .syndromes
using two broad categories of aetiology and physiology and
combining them with the signs and symptoms by which they
may be clinically recognized (Table JIl).4

To the practising physician such classifications of epilepsy

TABLEI. Causes of epilepsy according to age of onset

Neonatal
Birth injury (anoxia or haemorrhage)
Congenital abnormalities
Metabolic disorders (hypoglycaemia, hypocalcaemia, pyridoxine

deficiency)
Meningitis and other infections of the nervous system
Infancy (1-6 months)
As in neonatal causes
Infantile spasms

Early childhood (6 months-3 years)
Febrile seizures
Birth injury
Infection
Trauma
Poisons/metabolic defects
Cerebral degeneration'
Childhood and adolescence
Idiopathic epilepsy
Birth injury
Trauma
Infection
Cerebral degeneration:

Early adulthood
Trauma
Tumour
Idiopathic epilepsy
Birth injury
Infection
Cerebral degeneration •
Late adulthood
Vascular disease
Trauma
Tumour
Cerebral degeneration"

• e.g. poliodystrophy, leucodystrophy, multi-system atrophy
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TABLE II. Classification of the International League against
Epilepsy

Group Classification

Partial Simple
Complex
Partial with secondary generalization

Tonic
Clonic
Tonic-clonic
Atonic
Myoclonic
Absence
Atypical absences

Generalized

Unilateral

Unclassified

TABLE III. Signs and symptoms of epilepsy

Localization-related (focal or partial)
Generalized epilepsies
Epilepsies undetermined whether focal or generalized
Special syndromes

TABLE IV. Differential diagnosis of epilepsy

Syncope
reflex
cardiac
perfusion failure

Psychogenic
pseudoseizures
panic attacks
hyperventilation

Transient ischaemic attacks
Migraine

Narcolepsy
Hypoglycaemia

reinforce the need for a careful evaluation of each patient
who is suspected of having such a disorder, not only to
determine the cause but also to establish the seizure type
so that appropriate therapy can be started.

CAUSES
Idiopathic epilepsy has a restricted differential diagnosis.
Once the specific type has been determined (centrotemporal
spikes, childhood absences), usually on the basis of the
history and a distinctive electroencephalographic (EEG)
pattern, there is no need for additional testing, unless there
are atypical findings in the patient's history, examination,
or the EEG. 3 Symptomatic epilepsies, whether generalized
or focal, present a wide range of diagnostic possibilities.
The localization-related seizures are more likely to have
an identifiable cause including tumours, vascular mal-
formations, cortical scars from infections or stroke, trauma,
tuberous sclerosis or mesial temporal sclerosis. 3
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The most important feature in the diagnosis of epilepsy
is an accurate clinical description of the seizure (Table IV).
To record such a description, which may be the only clue
to the diagnosis, it is important to procure information from
a person who had seen the episode. Symptoms recorded by
the patient following recovery of consciousness are also
important. Most eye-witnesses will be able to give a reason-
able description of a tonic-clonic seizure which may be
regarded as a 'typical epileptic fit'. A satisfactory description
of a minor seizure may be more difficult because it may
involve recording a fixed motionless stare, subsequent
automatic movement that may include fidgeting, repetitive
movements with the hands, or chewing and swallowing
movements of the mouth and face. Documentation of post-
ictal confusion by an eye-witness is also important.

While no specific cause for the epilepsy may be found in
60-70% of people, in the remainder it may be clearly
demonstrable from the clinical information alone. Epilepsy
may complicate virtually any neurological disorder affecting
the central nervous system (CNS) in general, and the cere-
bral hemispheres in particular. Thus a careful history should
also include direct questioning about early perinatal history
and development, previous severe head injury, previous
CNS infection and a positive family history. A complete
neurological examination is mandatory.

INVESTIGATIONS
EEG
Routine recording of an interictal EEG is probably the most
abused investigation in clinical medicine. An EEG can rarely
be used to exclude epilepsy and between 10% and 15% of
unselected individuals from the general population may have
an 'abnormal' EEG.3 A single routine EEG is likely to show
an abnormality in only about 50% of patients with epilepsy. 3

The likelihood of abnormal findings increases with the use
of sleep recording and provocative tests such as hyper-
ventilation and photic stimulation.

However, in experienced hands the EEG provides
valuable information which may:

1. add weight to the clinical diagnosis
2. aid in the classification of epilepsy
3. show changes that may increase the suspicion of a struc-

tural lesion

The development of ambulatory EEG monitoring and
telemetry (video EEG) allows more prolonged recording of
the EEG in order to capture symptomatic events. These
methods are used to distinguish between epileptic and
non-epileptic attacks, particularly pseudoseizures.

Radiological imaging
CT and MRI scans. Computerized tomography (CT)

scanning is indicated in a group of patients with epilepsy of
late onset, focal seizures with or without neurological signs,
when there is a focal EEG abnormality, and in patients
unresponsive to anti-epileptic drug therapy. CT scans should
not be used indiscriminately.

Magnetic resonance imaging (MRI) seems to be more
sensitive in showing the presence of mesial temporal sclerosis,
some tumours and vascular malformations. It is more useful
than CT scan in the detection of neurocysticercosis-a
condition commonly seen in India.
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PET and SPEeT. Positron emission tomography (PET)
has demonstrated that focal lesions causing epilepsy may be
hypoperfused and hypometabolic in the interictal state, and
hypermetabolic and hyperperfused during seizures. A more
practical procedure demonstrating hypoperfusion defects
may be single photon emission computed tomography
(SPECT). At present these functional imaging scans are
largely used in the investigation of patients under con-
sideration for surgery.

TREATMENT
Any person suspected of having epilepsy should be seen by
a neurologist, for the following reasons.'

1. Diagnosing epilepsy may be difficult in some cases
2. Exact categorization of epilepsy into its various subtypes

(e.g. partial complex) requires experience and expertise
3. The prognosis with regard to seizure control depends

on early and correct treatment
4. Not every patient with seizures needs treatment
5. Giving advice to a patient about long term prognosis

may require specialist knowledge.

However, after initial diagnosis, categorization and treat-
ment measures, a general practitioner can follow up these
patients and consult the specialist, if necessary.

In many instances, the diagnosis of epilepsy is easy.
Recurrent generalized tonic-clonic seizures and an EEG
demonstrating a pattern suggestive of epilepsy will present
little problem. But in both children and adults there are a
number of differential diagnoses which should be considered
in atypical cases and may require special investigations.
Classification of epilepsy into epileptic syndromes has
proved advantageous, as it provides information about
prognosis, specific seizure-provoking factors, possible
complications and the optimal choice of treatment.

Patients with juvenile myoclonic epilepsy illustrate this
clearly. Often these patients are diagnosed as suffering from
'grand mal epilepsy', which is then treated with either
carbamazepine or phenytoin. Apart from generalized tonic-
clonic convulsions, there are myoclonic jerks and in some
patients absence attacks. Neither carbamazepine nor
phenytoin is effective in controlling seizures in these patients
and frequently they are referred to epilepsy centres because
of resistance to therapy. For juvenile myoclonic epilepsy the
drug of choice is sodium valproate.

An early treatment of epilepsy is essential with regard to
long term prognosis of seizure control. This is because one
seizure prepares the way for the next. The medical treatment
of epilepsy should always be preceded by information on
the disease in general and the rationale of medical treatment
in particular. The lack of appropriate information will lead
to poor compliance and control of epilepsy. For some drugs
(carbamazepine, clonazepam and primidone) it is extremely
important to follow a step-wise increase in dosage to avoid
acute toxicity. Other drugs (phenytoin, phenobarbitone,
valproate and vigabatrin) may be started at full doses in
the beginning, since they cause minimal side-effects. The
indications and dosage of the commonly used anti-epileptic
drugs (AEDs) are given in Table V. All the drugs have
some adverse effects, and a physician should be conversant
with these to detect early signs of toxicity (Table VI).

Recent studies have shown that in newly diagnosed
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TABLEV. Indications and dosages of common anti-epileptic
drugs

Drug Seizure types Dose Effective
(mglkglday) blood

level
(,.glml)

4-7 10--20

10--20 4-10

20--30 SO--I00

3-S 10-40

0.IS-2i.v 4H-IOO

0.OHl.02 0.01--{).07
10--2S 5-IS
20-40 SO-IOO

Phenytoin tonic-clonic seizures
simple and complex
partial
tonic-clonic seizures
complex and simple
partial

absence and myoclonic
adjunctive drug in tonic-
clonic and partial seizures

tonic-clonic
simple, complex partial
status epilepticus

absence and myoclonic

tonic-clonic simple
absence

Carbamazepine

Valpro ate

Phenobarbitone

Diazepam

Clonazepam

Primidone
Ethosuximide

i.v . intravenous

epilepsy, complete seizure control may rapidly be obtained
in 80-90% of patients. Consequently, if complete seizure
control does not occur within 2-3 months, the physician is
advised to seek the opinion of a specialist.

STOPPAGE OF TREATMENT
Epilepsy is not a life-long disease in many cases. The ques-
tion of when to try and stop treatment is controversial. It
is common to wait for 3 years since the last seizure." Once
the decision to stop treatment has been reached, the next
question is withdrawal of the drug. This is another contro-
versial issue, since rapid changes in treatment always involve
the risk of provoking seizures. Immediate and complete
discontinuation of treatment invokes the risk of developing
status epilepticus, or, in patients on long term benzodia-
zepine therapy, withdrawal symptoms. Consequently,
gradual withdrawal of treatment over several months is
preferred.

STATUS EPILEPTICUS

Definition
Status epilepticus is diagnosed when two or more seizures
occur without recovery of consciousness in between, or if
a partial seizure persists for more than 30 minutes. This
definition, although arbitrary, is practical and is widely
used (Table VII). It is a medical emergency. The immediate
danger depends to some extent on which seizure type con-
stitutes the condition; generalized tonic-clonic seizures
present a major risk of complications.

Despite therapeutic advances, the mortality rate is still in
the region of 10%.6 The complications show a clear relation-
ship to the duration and severity of attacks. Treatment of
status epilepticus should be instituted as soon as possible.
Complications are protean and potentially life-threatening
(Table VIII).6 The most common precipitating cause of
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TABLEVI. Common adverse effects of anti-epileptic drugs
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Effect Phenytoin Carbamazepine Sodium valproate Phenobarbitone

Idiosyncratic rash, bone marrow rash, blood pancreatitis, hepatic rash, blood dyscrasias
suppression, dyscrasias failure
pseudolymphoma

Dose-dependent nystagmus, ataxia, nystagmus, drowsiness, nausea, sedation, nystagmus,
lethargy, dyskinesia diplopia, ataxia, gastrointestinal upset, ataxia, cardiorespiratory

nausea, sedation tremor depression
Chronic impaired cognitive mental slowing, impaired cognitive impaired cognitive

functions, coarse low total leucocyte function, weight gain, function, behavioural
facies, hirsuitism, count, weight loss, alopecia, disturbances,
gum hyperplasia, hyponatraemia thrombocytopenia folate deficiency
osteomalacia, folate
deficiency, peripheral
neuropathy

TABLEVII. Classification of status epilepticus

Convulsive
generalized
partial

Non-convulsive
absence
complex partial

status epilepticus is withdrawal or discontinuation of AEDs
(Table IX).6

Management
The aim of treatment is to quickly prevent the lethal con-
sequences of the attack." The longer an episode continues,
the more likely it is to result in permanent neuronal damage,
and to be refractory to treatment. Treirnan" has suggested
the following goals and general principles in the management
of status epilepticus:

1. Terminate electrical and clinical seizure activity as soon
as possible, preferably within 30 minutes of the onset of
seizures.

2. Prevent recurrence of seizures.
3. Ensure adequate cardiorespiratory function and brain

oxygenation.
4. Correct any precipitating factors such as hypoglycaemia,

electrolyte imbalance or fever.
5. Stabilize metabolic balance by prevention or correction

of Jactic acidosis, electrolyte imbalance and dehydration.
6. Prevent or correct any other systemic complications.
7. Evaluate and treat any possible causes.

The management of status epiJepticus is best carried out
with the use of a predetermined protocol. Drugs used for
its management should always be given intravenously.

Treatment protocol for status epilepticus
This consists of:

1. Immediate cardiorespiratory assessment and stabilization.
Ensure airway patency, suck out oropharyngeal secre-
tions, provide oxygen and, if necessary, assist ventilation

2. Establish an intravenous line and administer 5% dextrose

TABLEVIII. Complications of status epilepticus

Anoxia

Hypotension
Brain oedema
Hyperpyrexia

Renal failure
Permanent neurological damage

epilepsy
mental retardation
focal neurological deficits

Respiratory failure
Cardiac arrhythmias/cardiac arrest

Death

TABLEIX. Causes of status epilepticus

Withdrawal or discontinuation of anti-epileptic drugs
Infections of the nervous system

Intracerebral haemorrhage/cerebral embolism
Tumours of the brain
Toxins/drugs

Metabolic causes (hyponatraemia, uraemia)
Idiopathic

3. Draw blood for serum chemistry, haematology and
anti-epileptic drug concentrations

4. Consider administration of 100 mg of thiamine followed
by 50 ml of 50% dextrose into the intravenous line if
hypoglycaemia is suspected

5. Give diazepam (0.2 mg/kg) or preferably lorazepam
(0.1 mg/kg) by intravenous bolus injection (less than
2 mg/minute).

6. Then give phenytoin (15-18 mg/kg) by slow intravenous
bolus injection (less than 50 mg/minute). Always monitor
blood pressure and cardiac rhythm closely during
infusion.

7. If status persists, start diazepam drip at a rate of 0.05-
0.2 mg/kg per hour, to a maximum dose of 200 mg per
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TABLEX. Drugs used during status epilepticus
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Item Diazepam Lorazepam Phenytoin Phenobarbital

Intravenous 15(1-250!'-glkg IOOfJoglkg 15-18mg/kg 20mg/kg
loading dose

Time taken to control 1-3 6-10 1!l-30 2(1-30

status (in minutes)

Effective duration of 15-30 minutes >24 hours >24 hours >24 hours
control after one dose

Potential side-effects
Depression of [(1-30 minutes several hours none several days

consciousness
Respiratory 1-5 minutes occasional occasional intubate before

depression administration

Hypotensionl occasional occasional frequent in patients occasional
cardiac arrhythmia with heart disease

day. The patient should be in an intensive care setting
and closely watched for respiratory depression. Some-
times ventilatory assistance is necessary.

8. If diazepam is not effective intubate the patient and
administer phenobarbital (20 mg/kg) intravenously at the
rate of 100 mg/minute.

9. If the seizures do not subside, barbiturate coma should
be induced using pentobarbital (5 mg/kg) given slowly as
an initial intravenous dose to induce an EEG burst-
suppression pattern. This should be continued at a dose
of 0.5-2 mg/kg/hour to maintain the burst-suppression
pattern. The rate of infusion should be slowed down
every 2-4 hours till the seizures stop. Closely monitor
blood pressure, the electrocardiogram and respiratory
function.

Table X provides guidelines for the use of drugs in the
treatment of status epilepticus. Most cases (80%) in
generalized convulsive status respond to either diazepam/
lorazepam and phenytoin. In 20% of the cases, it is
medically resistant and requires further therapy with
the addition of high-dose phenobarbital. However, it is
occasionally necessary to induce barbiturate coma using
high-dose phenobarbital, sometimes with pentobarbital or
thiopental.

SPECIAL SITUATIONS IN EPILEPSY

Management of a single unprovoked seizure (SUS)
Different studies have provided different estimates of

TABLEXI I. Teratogenic effects of anti-epileptic drugs

TABLE XI. Factors predisposing to recurrence after first
unprovoked seizure

Extremes of age (possibly)

Partial seizure

Focal neurological deficit

Family history of seizures

Past history of neurological illness

Focal/generalized spike wave discharges on EEG

Abnormal head CT

the recurrence risks following a SUS (21-71% over 2 years). 7
When seizures recur they usually do so in the first 6 months.
Several studies have also tried to identify the factors that
increase the risk of recurrence (Table XI).7-9 There is no
consensus regarding the treatment following a SUS. How-
ever, many advocate AED therapy in the presence of factors
which increase the risk of recurrence, while others prefer
to wait for 6 months.

Epilepsy in the elderly
Symptomatic epilepsies are far more common in the elderly. 3

Seizures may be a presenting symptom of vascular disease.
In about one-third of cases, the aetiology remains undeter-
mined. Epilepsy in the elderly generally responds well to
the standard treatment.

Drug Teratogenicity Incidence

Diphenylhydantoin foetal hydantoin syndrome (cleft palate, microcephaly, large head, uncommon
large eyes, hypertelorism , bushy hair, growth retardation, mental retardation,
neuroblastoma, hydrocephalus, cardiovascular anomalies, digital hypoplasia)

vitamin K deficiency, haemorrhagic disorders, hydronephrosis rare

facial clefts, organ anomalies, vitamin K deficiency rarePhenobarbitone and
primidone

Carbamazepine

Sodium valproate

microcephaly, vitamin K deficiency very rare

neural tube defects, spina bifida rare

There is insufficient data on the teratogenic effects of clonazepam and ethosuximide
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Epilepsy and pregnancy
Prospective studies show that seizure frequency increases in
about one-third of pregnancies, but in two-thirds of these
the increase is associated with either poor compliance to
recommended therapy or sleep deprivation. J Seizures may
adversely influence the foetus due to acidosis and hypoxia ..1

Both epilepsy and foetal abnormalities may be associated
genetically and the common AEDs may have a teratogenic
effect (Table XII).

CONCLUSIONS
Epilepsy. onc of the commonest neurological disorders in
India. affects n.)'x, to I 'Yo of the population. The goal of
medical management is to eliminate the seizures and to.
return the patient to an otherwise normal life. With the best
management. this is achieved in about 85% of patients. To
ameliorate the effects of the disorder, the health care system
should provide mechanisms that facilitate consultations
among primary. secondary and tertiary level health care
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providers. Although these changes may be expensive, the
costs of not making them will be higher.
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