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Epilepsy is the second most common neurological disorder in devel-
oped countries. Recent advances in the understanding of pathogenetic
mechanisms and in the diagnosis and management of epilepsy over
the past decade have had a significant impact on every aspect of epi-
lepsy management. A simple diagnosis is inadequate for both patients
and physicians. A full diagnostic investigation to classify the type of
epilepsy is now mandatory for appropriate care. In this review, cur-
rent views on pathogenetic mechanisms, controversies in classification,
advances in neuroimaging techniques, the use of novel antiepileptic
drugs, and non-pharmacological treatment options for intractable
epilepsy will be discussed.
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Introduction

The term epilepsy is derived from the Greek word epilamvanein or
epilepsia, which means ‘to be seized’, ‘to be taken hold of’, or ‘to be
attacked’. Famous historical figures such as Alexander the Great, Julius
Caesar, Napoleon Bonaparte, Charles Dickens, and Vincent Van Gogh
were affected by epilepsy. Possession by evil spirits was once considered
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molecular discoveries in the diagnosis of variou&ble 1. Semiologic classification of seizures®*

epilepsy syndromes will be highlighted. In addition
advances in neuroimaging techniques, such as m
netic resonance imaging (MRI) and positron emissid
tomography (PET), as well as the use of novel an

— Paroxysmal event ————
! !

epileptic drugs (AEDs) and non-pharmacological trea

ment options for intractable epilepsy are addressed.

Classification of seizures and epileptic
syndromes

Epileptic Non-epileptic
piiep

seizures paroxysmal event
t_Auras

Somatosensory auras*
Auditory auras
Olfactory auras
Abdominal auras
Visual auras*
Gustatory auras

Hughlings Jackson divided chronic epilepsies in

Autonomic auras*

o Psychic auras

focal and generalised seizures, and this importgniutonomic seizures*
distinction is now embedded in the International piaeptic seizures

League Against Epilepsy (ILAE) classification of th
epilepsies:” The ILAE classification provides a taxo-

Typical dialeptic seizures
(typical absence seizure in ILAET classification)

nomic scheme for the analysis of individual seizure Motor seizures*

attacks. Apart from the fundamental concept of ‘gen-
eralised’ versus ‘partial’ epilepsies, the aetiological

distinction between ‘idiopathic’ verstsymptomatic’

is also emphasised. The term idiopathic carries with
it the implication of normal intelligence and neurot

logical status, whereas the term symptomatic

associated with abnormal neurological findings, ar
commonly, brain lesions. An intermediate term, cryptc
genic, has been used to describe syndromes that
presumed to be symptomatic but where the aetiolo
remains unidentified. Dozens of idiopathic epilepsies
both generalised and partial—have now been sho

Simple motor seizures*
Myoclonic seizures*
Epileptic spasms*
Tonic-clonic seizures
Tonic seizures*
Clonic seizures*
Versive seizures*

Complex motor seizures
Hypermotor seizures
Automotor seizures
Gelastic seizures

S
d
)-

are ;
Special seizures
JY Atonic seizures*
Hypermotor seizures
wvn Negative r_nyoclonlc seizures*
Astatic seizures

to be the consequence of genetic defects. Examp

include juvenile myoclonic epilepsy and autosoma’

les Akinetic seizures*
Aphasic seizures

dominant nocturnal frontal lobe epilepsy Syndrome-lndicates the seizure has a somatotopic distribution

Despite the intensive effort spent in revising th&lLAE International League Against Epilepsy

first ILAE classification, only about one third of adult

epilepsy cases fit into a diagnostic category of th@) an additional category for classification of func-
current ILAE classification. tional disability due to seizures or epilepsy.

The practicality of the ILAE classification in rou- Genetic epilepsy syndrome
tine clinical practice has been called into questionAdvances in molecular genetics have fostered new
Hence, newer classifications for seizures and epilepsyderstanding athe pathogenesis of epilepsy. In the
which incorporate neurogenetic, neuroradiologicapast decade, about a dozen genetic defects and over
and neurosurgical advances have been propgd8ed30 genetic loci have been identified. Mutation of the
These classifications emphasise different aspectssaidiumchannelB-1 subunit in febrile convulsioris,
epileptic seizures (Tables 1 and®2)As a result, an and a potassium channel mutation in benign familial
ILAE task force is evaluating the need to revise theeonatal convulsioffsare two examples.
current ILAE classification, the following four specific
areas will be considered: Up-to-date genomic locations that are associated
(1) descriptive terminology for ictal phenomena; with epilepsy syndromes are summarised in Fig 1 and
(2) classification of epileptic seizures based on knowrable 3. Genetic counselling should be provided when
or presumed pathophysiological and anatomiaboratory support can confirm the gene defect. Com-
substrates; pletion of thehuman genome project, micromanipula-
(3) classification of epileptic syndromes and epileptition of embryostransfer and ‘knock-out’ of genes, and
diseases due to unique aetiologies (eg single gayene therapy may be possible in the future to correct
defects); and these underlying primary defects.
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Table 2. Modern and revised version of the ILAE classification of the epilepsies!*

Genetic epilepsies Symptomatic or acquired epilepsies
Genetic epilepsies whose primary symptoms/signs are Symptomatic epilepsies with mainly generalised seizures
exclusively generalised and/or partial seizures West syndrome
Benign neonatal familial convulsions in chromosome Lennox-Gastaut Dravet syndrome
20q and 8qg24 Epilepsy with myoclonic-astatic seizures
Benign infantile familial convulsions in chromosome 19q Early myoclonic encephalopathy
Infantile spasms—X-linked Early infantile epileptic encephalopathy with suppression
Benign infantile familial convulsions and paroxysmal bursts (Ohtahara syndrome)
choreothetosis in chromosome 16p12-gq12
Childhood absence epilepsy (pyknolepsy) with or Symptomatic epilepsies with partial seizures and/or
without grand mal tonic clonic seizures in secondary generalised seizures
chromosome 8qg24 Epilepsia partialis continua of childhood (Kojewnikow
Childhood absence epilepsy (pyknolepsy) with grand syndrome)
mal tonic clonic and myoclonic seizures during Rasmussen’s encephalitis
adolescence in chromosome 1p Benign epilepsia partialis continua
Juvenile myolonic epilepsy in chromosome 6p and Temporal lobe epilepsies
chromosome 15q Frontal lobe epilepsies
Epilepsy with generalised tonic clonic seizure on Parietal lobe epilepsies
awakening in chromosome 6p Occipital lobe epilepsies

Childhood epilepsy with centrotemporal spikes and
writer’s cramp/ataxia in chromosome 16p12-q12

Temporal lobe epilepsies in chromosome 10q

Febrile convulsions in chromosome 8q and 19q and 2p

Genetic epilepsy syndromes with severe neurological
deficits and/or progressive degenerations and/or
malformations

Cortical dysplasias

Progressive myoclonus epilepsies

Landau-Kleffner syndrome

Idiopathic epilepsies with generalised seizures—
undetermined aetiology but suspected to be of genetic
origin

Benign neonatal convulsions

Benign myoclonic epilepsy in infancy

Idiopathic West syndrome

Lennox Gastaut Dravet syndrome with normal

psychomotor development

Early childhood primary myoclonic epilepsy

Severe myoclonic epilepsy of infancy

Juvenile absence epilepsy

Epilepsy with myoclonic absence

Epilepsy with generalised tonic clonic seizure on awakening

Epileptogenesis and seizure expression concordance with the clinical dictum, ‘partial control

equals no control. Mesial temporal sclerosis is offered
Basic research in epilepsy has focused on focal epis a clinical illustration. The current pathogenetic
leptogenesis and seizure spread for more than halin@del for this condition consists of initial neuronal
century, with recent findings clarifying the pathogenesideath and selective cell damage caused by status epi-
of chronic epilepsy. The basic mechanism is likely tepticus or recurrent seizures. This subsequently re-
be due to abnormal cell-to-cell communication, whichkults in mossy fibre sprouting and reorganisation, which
results in chronically enhanced states of excitabilitieads to chronic epilepsy*® Repeated seizures have
Long-term potentiatiof, mirror or a secondary foctfs, also been implicated in hippocampal damage and
and the kindling phenomenéhare the most widely impaired recent memo#f§2! There is accumulating
accepted paradigms that explain such hyperexc#vidence suggesting the induction of chronic epilepsy
ability. All postulated theories share the common viely infantile febrile seizures, although debate is still
that repeated seizures facilitate the development afigoing??2® Given current data, long-term follow-up
chronic epilepsy—that is, that seizures beget seizurefier complex febrile convulsions appears advisable.

Effective prophylaxis of recurrent febrile seizures and

When applied to clinical practice, this view impliesaggressive treatment of status epilepticus appear to be

that epilepsy may become intractable to AEDs {hotentially useful strategies of reducing the subsequent
seizure control is suboptimal. This implication is iremergence of hippocampal sclerosis.
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* Disease/gene abbreviations and genetic loci are listed in Table 3

Fig 1. Gene map of epilepsy syndromes

Diagnostic evaluation of epilepsies diagnosis is outlined in Fig 2, and effort should be

made to classify the epilepsy into one of these categor-
Correct diagnosis is the cornerstone of appropriaies. Step 1 involves differentiating epileptic seizure

management. Diagnostic evaluation begins with godbm non-epileptic events, and reactive seizures from
history-taking and is supplemented by physical exarspontaneous recurring seizures. Seizures induced by
ination and routine electroencephalography (EE@Jcohol intoxication, sleep deprivation, and metabolic
(Table 4). Clinical signs, such as subtle body paencephalopathy in general do not require AED pro-
asymmetry consistent with early focal cerebral insulphylaxis. Rational treatment is simply elimination
visual field defect, and neurocutaneous stigmataf the precipitating factors. Observation for a period
can be overlooked without a high index of suspiciomf 6 months to 1 year, however, may be necessary to

Whenever identified, such signs are strongly indicaletermine whether seizures are spontaneous or reactive.
tive of focal epilepsy, and active search for the under-

lying pathology is required. For those patients who have spontaneously recur-

ring seizures, neuroimaging is almost always indicated
A simple diagnosis of epilepsy is inadequate fan the search for the underlying aetiology. Epilepto-

both patients and physicians. A simplified and practgenic lesions conform to specific disease categor-
cal scheme for providing a more specific epilepsies, such as tumour, arteriovenous malformation, or
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Table 3. Summary of disease/gene abbreviations and genetic loci

Diagnosis and management of epilepsy

Disease/gene abbreviation Genetic loci
Infantile neuronal ceroid lipofuscinosis (CLN1) or Santavuori-Hattia’s disease 1p32
Childhood absence epilepsy to juvenile myoclonic epilepsy (CAE to JME) 1p32-33
Juvenile Gaucher’s disease 1g21-22
Familial generalised epilepsy with febrile seizure plus (GEFS+) 2021-g33
Febrile seizure (FEB3) 2023-24
Generalised epilepsy with febrile seizure plus 2024-933
Idiopathic generalised epilepsy (IGE) with electroencephalogram trait 3pl4.2-12
Juvenile myoclonic epilepsy (JME) 6pll
Juvenile myoclonic epilepsy 6p21.3
Lafora’s disease (LD) 6024
Childhood epilepsy with mental retardation 8p

Familial febrile convulsion (Fam FC) 8q13-21
Benign adult familial myoclonic epilepsy (BAFME) 8023.3-g24.1
Childhood absence epilepsy and grand mal epilepsy (CAE +/- GM) 8024

Benign neonatal familial convulsions (second locus) [EBN2] 8024
Idiopathic generalised epilepsy trait 8024

Familial adult myoclonic epilepsy (FAME) 8024
Temporal lobe epilepsy with auditory symptom 10q
Sialidosis type | 10q

Classical late infantile neuronal ceroid lipofuscinoses (CLN2) 11p15
Dentatorubral—pallidoluysian atrophy 12p13.31
Late infantile Finnish variant neuronal ceroid lipofuscinosis (CLN5) 13g21-32
Juvenile myoclonic epilepsy 15q

Late infantile variant neuronal ceroid lipofuscinosis (CLN6) 15¢21-23
Rolandic epilepsy with writer’s cramp and ataxia 16p

Juvenile neuronal ceroid lipofuscinosis or Batten’s disease (CLN3) 16p

Familial infantile convulsion and paroxysmal choreathetosis 16p12-q12
Benign familial infantile convulsion 19p

Familial febrile convulsion 19g12-13
Autosomal dominant nocturnal frontal lobe epilepsy 20913.2-13.3
Benign neonatal familial convulsions (EBN1) 20913.3
Progressive myoclonus epilepsy of Unverricht Lundborg type (EPM1) 21922
Familial partial epilepsy syndrome with variable foci (FPEVF) 22g11-q12
Mental retardation, epileptic seizures, hypogonadism and Xp21.1-p22.13
ganitalism, microcephaly, obesity

Infantile spasm syndrome Xp1l.4-Xpter
Myoclonus epilepsy with ragged red fibres 8344 mtDNA

hippocampal sclerosis. The pathology and location of subdural intracranial electrodes are sometimes
the epileptogenic zone (temporal vexsxtratemporal) used with video-EEG for better definition of the seiz-
are both important in determining the subsequente onset and its route of propagation. Although this
management, especially when epilepsy surgery psocedure carries some morbidity (including intra-
contemplated. cerebral haemorrhage), mortality is seldom reported.
Invasive-EEG is useful for guiding successful sur-
Electroencephalography gical resection and can be safely performed by an ex-
Electroencephalography remains the most importapérienced neurosurgeon.
investigation for epilepsy. It involves the recording
and analysis of electrical signals generated by tiagnetic resonance imaging
brain. These signals are small and surrounded byegnetic resonance imaging is currently the most
variety of large electrical potential from the environsensitive and specific structural neuroimaging pro-
ment. Good equipment, meticulous technique, arwdure for epilepsy.Advantages of MRI include non-
informed interpretation of data are all equally iminvasiveness, high resolution, multiplanar imaging,
portant for the proper use of this neurodiagnostic to@nd the absence of biological toxicity and ionizing
radiation?® Brain study by MRI reliably identifies the
Video-EEG synchronises ictal behaviour and ele@athological findings responsible for the epileptogenic
troencephalogram changes so that the actual seizaome and indirectly suggests the localisation of the
attacks can be recorded for semiological analysigpileptic brain tissu&.Lesions, including tumours,
This method permits the best classification of seizukascular malformations, hippocampal sclerésad
type, along with localisation of the epileptogenimeuronal migration defects?’ can readily be detected
focus as part of the presurgical evaluation. Deptin the MRI scan (Box).
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Table 4. Diagnosis of epilepsy syndromes: factors to be considered

Factors

Examples

Age of seizure onset

Remission of epileptic seizures
Interictal neurological status

Causes and trigger mechanisms of epileptic fits
Interictal and ictal electroencephalogram findings
Different response to anti-epileptic drugs

Remission rate after treatment

Pattern of hereditary transmission

Benign familial neonatal convulsions

Benign neonatal familial convulsions (second locus)
Childhood absence epilepsy

Juvenile absence epilepsy

Juvenile myoclonic epilepsy

Benign adult familial myoclonic epilepsy

Childhood absence epilepsy
Progressive myoclonus epilepsy of Unverricht Lundborg type

Juvenile myoclonic epilepsy (photic stimulation)
Childhood absence epilepsy (hyperventilation)

Lennox-Gastaut syndrome
Lafora’s disease of Unverricht Lundborg type (EPM1)

Childhood absence epilepsy
Juvenile myoclonic epilepsy

Childhood absence epilepsy

Autosomal dominant nocturnal frontal lobe epilepsy

Neuronal ceroid lipofuscinosis (CLN1-6)
Myoclonus epilepsy with ragged red fibres

Clinical semiology and ictal electroencephalogram
correlation

Partial epilepsy syndromes (temporal, frontal, parietal,
and occipital lobe epilepsies), myoclonic epilepsy,
absence epilepsy

Hippocampal sclerosis is now recognised as a disethod that can be used to study changes in neurotrans-
tinct epileptic syndrome, characterised by recurrentitters$-* and functional MRI studies can be used to
complex partial seizures, a positive history of febrilenap the sensorimotor strip and language caéftex.
convulsions, adolescent onset, hippocampal atrophy
on MRI (unilateral or sometimes bilateral), CA1 andrunctional neuroimaging
CAA4 subsector gliosis, and often intractability td-unctional neuroimaging plays an important role in
AED treatment. Hippocampal sclerosis can be treategilepsy management, particularly in identifying
surgically, and its detection by neuroimaging is thusurgically resectable foci. Two kinds of functional
of vital interest. New MRI techniques have been usetkuroimaging are currently available commercially—
to enhance diagnostic sensitivity and specificity (upamely, single-photon emission computed tomography
to 95%). Such techniques includerElaxometry® (SPECT) and PET. Functional neuroimaging is the
and fluid-attenuated inversion recovery sequefceproduct of a radioactive tracer, imaging hardware, and
High-resolution MRI provides detailed anatomicaflata-analysis software. Different tracers and neuro-
landmarks so that volumetric MRI can then be appligdansmitter ligands can be used in PET scan studies
to quantify (with the aid of sophisticated comput
software) the extent of hippocampal atrophyag-
netic resonance spectroscopy (MRS) is another n

Commonly detected magnetic resonance imaging
lesions in patients with intractable epilepsies

Mesial temporal sclerosis
Neoplastic lesions, eg oligodendroglioma, meningioma
Vascular malformation, eg arteriovenous malformation,
cavernous haemangioma
Developmental lesions
Diffuse neuronal migration disorders
Diffuse pachygyria

| Epileptic seizure versus non-epileptic event |

| Provoked versus unprovoked |
I

| Lissencephaly
| Generalized onset | Subcortical laminar heterotopia (double cortex
syndrome)
Focal
| Temporal Extratemporal | | Idiopathic Symptomatic | Focal cortical dysplasia
Polymicrogyria
| Lesional Nonlesional | Specific Specific Schizencephaly
syndrome disease Focal nodular subcortical heterotopia

Hemimegalencephaly

. - . . Harmatoma eg dysembryoblastic neuroepithelial
Fig 2. A clinical approach to classification of seizures tumour

and epilepsies
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(*8F-2-deoxyglucose [FDGJO, C°0,, 1'CO and H*0O)  benzodiazepines ethosuximide, and valproate). Viga-
and SPECT study{thexamethylene-propyl-eneamine-batrin was first introduced in European countries in
oxime P*"Tc-HMPAQ], **3-iodoamphetamine [IMP] and 1989. Gabapentin, lamotrigine, felbamate, clobazam,
%mTc-ethyl cysteinate dimmer [ECD or Neurojfe  oxcarbazepine, tiagabine, topiramate, zonisamide,
The choice of tracer depends on the physiological prand levetiracetam are also examples of new AEDs.
cess of interest, such as oxygen consumption, glucddest of these are indicated as add-on therapy for
metabolism, or cerebral blood flow. It is important toefractory partial seizures, and there now increasing
know the clinical status of the patient, becausedata to justify their use as monotherapy, or in gener-
seizure prior to isotope injection can alter cerebralised epilepsy syndromes. The safety profile for
metabolism and hence the test result. using these new AEDs in pregnancy however, is still
unknown.

Two commonly used functional neuroimaging
studies for epilepsy are FDG-PET and ECD SPECAntiepileptic drug treatment—new better than old?
The sensitivity of detecting unilateral temporaln the past decade, a number of new AEDs have
hypometabolism by interictal FDG-PET is 70% tdeen studied in clinical trials. Marson et akported
80% 252 Well-localised hypometabolism may bea meta-analysis of new drug trials in 1997. Pooled data
slightly less frequent in cases of extratemporal partilom 4091 patients were included, and the efficacy
epilepsy?” On rare occasions, ictal FDG-PET scaand side effects of new AEDs are summarised in Table
may inadvertently show a hypermetabolic signd. Overall, the efficacy is comparable to conventional
over the seizure focudéln contrast, the sensitivity of AEDs but central nervous system side effects (ataxia,
interictal SPECT scan for extratemporal lobe epilepslizziness, somnolence) are still noted, especially
is only about 5096%*! As the half-life of the isotopes when high drug dosages are used. Apart from seizure
involved is much longer than the duration that occutgpe, the side effect profile is the most important
in FDG—6 hours fof*"Tc HMPAO versus 2 minutes factor in determining the choice of AED. The follow-
for FDG—ictal study can be done in video-EEGng examples will illustrate how the side effect profile
monitoring units*? This technique increases theof individual AEDs affects their clinical usage.
sensitivity of cerebral SPECT study to between 65%
and 90%'>4344with rare false-positive result$. Oxcarbamazepine
Findings from a ictal SPECT study correlate well witlCarbamazepine has proven efficacy in the treatment
MRI, video-EEG, and depth EEG localisatiorof partial and secondary generalised epilepsy. Its 10-

investigations? keto analogue, oxcarbamazepine, has a low propen-
sity to inhibit or induce oxidative enzymes and does
Treatment not produce carbamazepine epoxide. Oxcarbamazepine

can be given twice daily with a dose equivalence of
Advances in treatment modalities for epilepsy argto 2 when switching from carbamazepine.
encouraging. Until the advent of a ‘cure’ for epilepsy,
perhaps through advances in molecular genetics, novellt has been advocated as monotherapy for patients
AED therapies, epilepsy surgery, and neuroprosthesigth newly diagnosed epilepsy or as an alternative
implantation provide therapeutic options for theo carbamazepine, if side effects are troublesome
management of intractable epilepsy. (eg Stevens-Johnson syndrome). There is 30% cross-

hypersensitivity with carbamazepine, however.
Antiepileptic drugs: an overview
Since bromides were first used to treat seizures bamotrigine
the 19th century, research to discover better-tolerat&étle median daily dose of lamotrigine ranges from 200
and more effective drugs has been continuous. Anté 400 mg/d. Lamotrigine is as effective as carbama-
epileptic drugs remain the treatment of choice faepine or phenytoin, but it has a better side effect
chronic epilepsy. Mechanisms of drug action includgrofile *® Hypersensitivity rash, the most troublesome
decreasing neuronal excitability; or enhancing irside effect, appears to be dose related. A rash similar
hibition by altering sodium, potassium or calciuno Stevens-Johnson syndrome was noted in approxi-
conduction; or by affecting the activities of neurotransnately 0.2% of patients treated, and the incidence
mitters such ag-aminobutyric acid or glutamate. of non-serious rash was approximately 7%@.on-
Specific AEDs launched after valproate in 1980 wergequently, it was recommended that a low starting dose
classified as new AEDs in contrast with conventionaf lamotrigine (eg 25 mg/d or 25 mg on alternate
AEDs (eg phenytoin, carb@zepinephenobarbital, days when combined with valproate) should be used,
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Table 5. Pooled efficacy and side effects data from randomized studies of new antiepileptic drug

Odds ratio
(95% ClI)
50% Withdrawal Ataxia Dizziness Fatigue Headache
responders (any reason)
Gabapentin 2.29 1.36 2.03 2.25 2.25 0.67
(1.53-3.43) (0.75-2.49) (1.00-4.13) (1.28-3.95) (1.09-4.63) (0.33-1.36)
Lamotrigine 2.32 1.19 2.98 2.38 0.71 1.15
(1.47-3.68) (0.79-1.79) (1.86-4.77) (1.63-3.48) (0.26-1.24) (0.72-1.85)
Tiagabine 3.03 181 1.24 1.88 1.45 -
(2.01-4.58) (1.21-2.70) (0.33-4.64) (1.18-2.99) (0.88-2.40)
Topiramate 4.07 2.56 1.84 1.89 2.52 -
(2.87-5.78) (1.64-4.00) (0.97-3.49) (1.20-3.28) (1.47-4.31)
Vigabatrin 3.68 2.58 1.44 1.61 1.50 1.08
(2.45-5.51) (1.26-5.27) (0.51-4.03) (0.80-3.22) (0.81-2.76) (0.45-2.59)
Zonisamide 2.47 4.23 6.86 2.58 2.66 -
(1.36-4.47) (1.71-10.49) (2.63-17.85) (1.11-5.96) (1.14-6.22)

with slow dose escalation (eg increasing 25 mg evewith epilepsy. Infantile spasms or partial seizures that
week) until the desired target range is achieved. have failed to respond to combinations of alternative
AEDs are indications for prescribing vigabatrin. Un-
Topiramate der such circumstances, visual field examination with
Topiramate shows a plateauing of therapeutic effeatGoldmann perimeter 6 monthly is recommerfded.
with doses greater than 600 mg/d. A significantly
higher percentage of patients enter remission wiBodium valproate
add-on topiramate therapy, and the long-term reteBodium valproate has been widely used for patients
tion rate is among the highest for the new drugsith idiopathic generalised epilepsies, but its associ-
Approximately 30% of patients continue topiramatation with polycystic ovaries and obesity is a major
into the third year. Patients taking near-maximaloncern for adult womef A cause and effect relation-
dosages were less likely to withdraw from therapghip is far from clear, however, with the confounding
due to side effects than with alternative agéhtdie effect of epilepsy on reproductive hormonal changes.
side effect of ‘thinking abnormality’ in relation to A recently published article suggests that valproate
this drug refers to problems with concentration, istarted at prepubertal age, had an increased chance of
contrast to the psychotic thought disorder associatkxhding to polycystic ovaries and hyperandrogenism
with vigabatrin use. Hence, topiramate is not usualip adulthood® Caution should be exercised when
contraindicated for patients with psychiatric disordergjiving sodium valproate to female patients who are
overweight, with a history of irregular menstrual cycles,
Vigabatrin or who have shown signs of hyperandrogenism.
Vigabatrin was introduced in 1989 in Europe, and
various studies subsequently established that a doseAnother rare side effect from sodium valproate is
of 2 to 4 gm/d was effective in controlling infantileencephalopathy, accompanied by hyperammonaemia.
spasms (West syndrome), and complex partial seizur&his usually occurs in children with congenital enzyme
The efficacy of vigabatrin has been reconfirmed in defects, patients with liver disease, or those taking
large, recent, randomised, double-blind stfidynd it combinations of AEDs. This encephalopathy has re-
is considered comparable to carbamazepine therapently been reported in two patients who were taking
sodium valproate and topiramatelhis observation
Drug-induced psychosis and an aggravation gkrves to alert clinicians to the emergence of rare side
myoclonus are among the side effects reported, aeffects when combination AEDs are used.
constitute relative contraindications for patients with
previous psychiatric disorder, severe depression, Bpilepsy surgery—where to resect and how
myoclonic seizure. Recently, there has been increamuch is enough?
ing concern about permanent visual field constriction,
with a reported incidence approaching 40% in bothpilepsy surgery usually employs a resection or dis-
paediatric and adult seri&SAlthough reversibility connection procedure aiming at eradicating or isolat-
was reported in one patient 10 months followingng the epileptogenic zone, while sparing functional
withdrawal of vigabatrin, such a high incidence wouldortex. Presurgical evaluation consists of a series of in-
warrant judicious use in newly diagnosed patientgestigations (eg video-EEG recording withwithout
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Odds ratio
(99% CI)
Nausea Somnolence Diplopia Tremor ‘Thinking Depression Anorexia
abnormal’

0.75 2.04 - - - - -
(0.32-1.72) (1.21-3.44)

1.70 1.50 3.39 - - - -
(1.08-2.68) (0.88-2.54) (2.05-5.61)

1.26 1.21 - 3.17 - - -
(0.67-2.37) (0.73-2.03) (1.15-8.75)

1.38 2.86 - - 3.95 - -
(0.68-2.81) (1.71-4.79) (1.88-8.39)

0.92 1.24 - - - 2.59 -
(0.29-2.90) (0.59-2.62) (0.99-6.75)

191 - - - - - 4.29
(0.69-5.31) (1.69-10.92)

invasive EEG, neuroimaging studies, intracarotid anay be justified to spare the temporal neocaiteing
highly selective amytal test, and cortical mapping) teurgical resection.
map out the epileptogenic zone and determine adjacent
cortical function. Appropriate candidate selection for For extratemporal epilepsy, presurgical evaluation
epilepsy surgery is vital for success. usually requires a highly specialised and experienced
team of experts, including epileptologists, neuro-
Lesional epilepsy constitutes the largest group slirgeons, neuropsychologists, and neuroradiologists.
adult-form epilepsy that is amenable to surgeryailor-made surgery is the rule rather than the except-
Different surgical approaches target different sitegsn. Cortical mapping may be necessary to determine
of the lesion (temporal versextratemporal), and the adjacent eloquent cortex (eg sensorimotor strip,
underlying pathologies (neoplastic, vascular, infectivejsual cortex). Subdural grids or strips electrodes in
or developmental malformations). Simple lesionedetal EEG recordings provide coverage of a wide
tomy, if complete, can achieve a seizure remissia@rea and also allow schematic cortical stimulation to
rate comparable to that of formal epilepsy surgery. Fdetermine functionally important eloquent cortex. If
certain pathologies such as dysembryoblastic neutttvs area overlaps with the identified epileptogenic
epithelial tumour, even a partial resection has bedérsue or the MRI identified lesion, this may preclude
reported to achieve good restill.he underlying path- complete surgical resection and thus limit the chance
ology and the completeness of lesion resection app@iseizure remission after surgery. Under such circum-
to be the two most important factors governing sulstances, a disconnection procedure (eg multiple subpial
sequent seizure remission. transection or corpus callosotomy) may be considered.

Anterior temporal lobectomy is the surgicaRadiosurgery

treatment of choice for temporal lobe epilepsy, with Radiosurgery has treated more than A@D patients
success rate of 60% to 70% worldwRi€’ It often throughout the world since Leksell first described the
comprises excision of mesial temporal structure (irechnique in 195% Radiosurgery is considered an
cluding the amygdala, hippocampal head and bodsffective and non-invasive treatment method for intra-
uncus, entrorhinal region, and the parahippocampaianial vascular malformations and many tumours. Pa-
gyrus), and a variable portion of the tip of the temtients with lesion-associated epilepsy often showed an
poral lobe. The use of the amytal test has largely prieaprovement in seizure control following irradiat-
vented the complication of global amnesia, but thefen, irrespective of whether there was angiographic
has been some concern about resection of the teobliteration or tumour shrinkage. This observation sug-
poral neocortex, which carries a higher risk of specifigests a beneficial effect of irradiation on epileptogenic
memory deficits. Following the preliminasyccess of tissue®*2Mori et af® described the effect of radiosur-
highly selective amygdalohippocampectomygscal gery on rat hippocampal epilepsy, demonstrating a sig-
techniques have been modified and refimsthg nificant reduction of seizures following subnecrotising
the neuronetvigation appro&ébr radiofrequency (20 Gy) irradiation. At about the same time, Regis et
techniqué? Initial results appear promising and reinalf* reported preliminary success in seven patients with
force the critical role of the mesial temporal structuredassical temporal lobe epilepsy who had received
in the epileptogenic process. In selectedes, it Gamma knife surgery. This procedure used a marginal
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dose of 25 Gy given at the 50% isodose line, usingraractable partial epilepsy syndrome through neuro-
cobalt 201 source. The average irradiated volume waisrgical intervention. Nevertheless, many patients
6.5 mn¥, which included most of the mesial temporaWith intractable chronic epilepsy currently will only
structures. Six of the patients became seizure-fraehieve better seizure control by the introduction of
approximately 10 months following irradiation, whichnovel AEDs that have better side effect profiles.

coincided with the MRI appearance of target destruct-

ion. Major side effects were not encountered but largReferences
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