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Janice’s story
Janice, who is 23 years old, presented to her general
practitioner with a history of stereotyped episodes that her
partner had observed every 1–2 weeks over the previous
year. She described the episodes as starting with
“butterflies in the stomach”(rising up to her throat and
lasting about 20 seconds) and intense deja vu. Her partner
reported that Janice then suddenly becomes unresponsive,
has a blank look, and makes chewing movements with her
mouth. Occasionally, she would pick at her clothes with her
left hand and hold her right arm in an odd fixed posture.
The episodes would typically last 1–2 minutes, but it would
be several more minutes before Janice became fully
responsive and she had no memory of the episodes beyond
the premonitory sensations. On two occasions, the
episodes progressed to a witnessed generalised tonic–
clonic seizure of 1–2 minutes that terminated
spontaneously. She was confused for several minutes
after both these episodes, one of which involved turning
of her head to the right.
Janice’s medical history was unremarkable apart from a
prolonged febrile seizure at 11 months of age, and results
of a neurological examination were nomal. Her only
medication was the oral contraceptive pill. She worked
in a clerical position.

APPROACH TO THE PROBLEM
Interpretation of history and examination

Although the history of episodic altered awareness with
abnormal movements and behaviour suggests a diagnosis
of focal epilepsy, other conditions must be excluded (Box
1). The first step is to consider whether the episodes result
from convulsive electrical activity in the cerebral cortex, as
opposed to other causes of acute behavioural change.
Careful history-taking, including a detailed account of
the
circumstances and behaviour before, during and after
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Aura: Rising epigastric sensations and deja vu commonly
occur in auras of seizures that have a focal onset. An aura is
a “simple” partial seizure — a manifestation of epileptic
activity confined to a small portion of the brain, without
impairment of awareness or memory. Once a seizure
includes brain structures that are involved in awareness
and memory, it is described as “complex”. Auras can occur
in isolation or can precede complex partial seizures. Auras
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Summary
• Careful history-taking is essential when evaluating
patients with suspected epileptic seizures. It should
focus on ascertaining whether the episodes are
seizures or a seizure mimic such as syncope.

• Recurrent unresponsive episodes associated with
seizures may indicate a diagnosis of focal epilepsy
or complex partial epilepsy.

• Adults with a clinical diagnosis of a focal seizure
disorder require investigation with electroencephalography and magnetic resonance imaging.

• The goal of treatment should be to achieve a life free
of seizures, with minimum adverse effects from
anticonvulsant medication. The choice of medication
should be individualised to a patient’s seizure
characteristics, circumstances and preferences. Dose
adjustments should be made according to clinical
response (seizure frequency and adverse effects),
rather than on serum drug concentrations alone.

• Lifestyle advice, such as advice about driving
restrictions, is important for the safety of the patient
and others.

• All anticonvulsants are potentially teratogenic. Poorly
controlled epilepsy in pregnancy imparts significant
risks to the mother and baby, which need to be
weighed against the risks of teratogenicity. The risk
of major congenital malformations is highest with
valproate, particularly in high doses.

are not a feature of primarily generalised seizures —
patients typically have no warning of the onset of these,
which rapidly engage both hemispheres of the brain.1
Auras may provide localising information: seizures arising
from the temporal lobe result in deja vu, fear or a rising
epigastric sensation; somatosensory auras, manifesting as
paraesthesia, may be reported by patients with parietal lobe
epilepsy; and visual auras, such as static, flashing, or
moving lights or images, are characteristic of seizures
arising from the occipital lobe.
Behaviour: A detailed description of behaviour during an
episode helps with diagnosis. During complex partial seizures (also known as “focal” or “localisation-related”
seizures), patients typically stop what they are doing
(behavioural arrest) and stare motionlessly for 30 seconds
to a few minutes. Another common feature of complex
partial seizures is automatism — repetitive purposeless
movement, commonly involving the mouth (eg, chewing
motions, lip smacking) or one or both hands (eg, fidgeting,
picking at clothes). Focal seizures originate in a discrete
area of the brain but tend to spread rapidly over a few
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1 Differential diagnoses of unresponsive episodes and seizures that should be
excluded before diagnosing focal epilepsy

•

Syncope should always be considered when there appears to be a specific precipitant,
particularly pain, even if minor and considered to be irrelevant by the patient.
Precipitants may include acute pain, anxiety, rising from the supine position, coughing
and prolonged standing. There are usually one or more prodromal symptoms: nausea,
lightheadedness, or tunnel or blurred vision. Onset is generally rapid, pallor and
diaphoresis may be described by a witness, and brief convulsive motor activity and
urinary incontinence are common features. The return to consciousness is usually
rapid, but can be slower in older patients. Postictal confusion is not a feature, unless
a significant head injury has occurred. If syncope is a diagnostic possibility,
electrocardiography should be performed.

•

Generalised epilepsy usually has no warning, no preceding aura and no focal features.
Motor activity is generalised from the outset in generalised tonic–clonic seizures.

•

Migraine involves progression of visual and/or sensory symptoms over a prolonged
period, typically 15–20 minutes. Visual auras are common and tend to be linear or
geometric. Motor activity is highly unusual. Migraine can occur without headache.
Personal or family history of migraine should be sought.

•

Psychogenic non-epileptic seizures often last longer than epileptic seizures. The eyes
are often closed (sometimes this is forced); motor behaviour may be asynchronous,
with large-amplitude waxing and waning; and movements such as side-to-side rolling,
head turning, thrashing of limbs and pelvic thrusting may be involved. Resolution of
consciousness may be rapid without postictal confusion. These events occasionally
coexist with epileptic seizures. An underlying psychiatric illness or history of
psychological distress is not always present.

•

Panic attacks can occur in patients with an underlying anxiety or panic disorder.
Attacks are of variable duration, but rarely last less than 5 minutes, and are often
associated with palpitations, chest pain, hyperventilation and a sense of impending
doom. They are not associated with altered awareness.

•

Tics are stereotyped movements or utterances with abrupt onset and brief duration.
Premonitory feelings or sensations are relieved by execution of the tic. Tics may be
temporarily suppressed voluntarily and are not associated with altered awareness.

•

Transient ischaemic attacks have an abrupt onset followed by full recovery within
24 hours. Unilateral hemiparesis, hemisensory loss or aphasia is common.

•

Transient global amnesia generally lasts longer than seizures, often up to several
hours. It does not involve motor or sensory manifestations of seizures or other focal
neurological signs, and has no postictal phase.
◆

due to perinatal stroke or the stigmata of phacomatoses
such as tuberous sclerosis. Recent-onset, lateralising, neurological abnormalities indicate the possibility of a structural brain lesion such as a cerebral neoplasm or an
arteriovenous vascular malformation.

APPROPRIATE USE OF INVESTIGATIONS
Once epileptic seizures are identified, an investigative plan
is required. In Janice’s case, the clear history of complex
partial events means that a focal lesion, such as a neoplasm or scar, should be ruled out. As her symptoms were
longstanding (ie, a year or more), an aggressive lesion (eg,
tumour) is unlikely, but such a diagnosis should be considered in patients with a brief history of seizures or new
“fixed” neurological signs.
Electroencephalography: An electroencephalogram (EEG)
should generally be performed when evaluating a patient
with an unprovoked seizure.4 While the results of interictal
EEGs are often normal, even when the diagnosis of a
seizure disorder has been established, an EEG may provide
information regarding localisation and seizure type. Normal EEG results do not rule out a seizure disorder, and
some people have epileptiform abnormalities on EEG but
never go on to have a clinical seizure disorder. The frequency of abnormalities on EEG may be increased by sleep
deprivation or provocative strategies such as hyperventilation, although the diagnostic yield of such measures is
uncertain. Video EEG monitoring, where the EEG recording is accompanied by continuous video recording of the
patient, may help characterise seizures and explore the
possibility of a diagnosis other than a seizure disorder in
patients who have frequent episodes.

Characteristics of suspected seizures: In Janice’s case, the
abnormal behaviour preceding the convulsions implies a
focal event that became secondarily generalised. Some of
the lateralising features, namely dystonic limb posturing
and versive head movements (ie, forced conjugate ocular
and cephalic and/or truncal deviation), typically occur
contralateral to the seizure focus. Similarly, new neurological signs such as aphasia or hemiparesis, seen transiently in the postictal state, provide powerful localising
information. Postictal confusion and drowsiness, lateral
tongue bite, urinary incontinence, myalgia (typically the
next day) and headache are strong indicators of a seizure,
rather than a seizure mimic such as syncope.3 However,
convulsive motor activity and urinary incontinence can
occur in both seizures and syncope, so a diagnosis of
syncope should not be excluded based on these features
alone.

Neuroimaging: Nearly all adult patients with newly diagnosed focal seizures should undergo neuroimaging to
assess for structural lesions of the brain, such as cerebral
tumours, arteriovenous malformations, or scarring of the
temporal lobe (hippocampal sclerosis). Magnetic resonance imaging (MRI) is the modality of choice, as it is
superior to computed tomography in demonstrating subtle
tissue changes such as those associated with an old ischaemic insult.4 However, it is essential that any structural
findings are interpreted with caution and correlated with
the clinical seizure characteristics and EEG findings, as
structural lesions may be incidental (eg, diffuse white
matter disease, lacunar infarcts, calcification, vascular
spaces). Functional imaging modalities (such as positron
emission tomography and single-photon emission computed tomography) can be used to evaluate patients who
have medically refractory epilepsy and are being considered for surgical treatment, as these may provide additional localising information. Imaging may not be
appropriate in children with typical benign focal syndromes, such as benign rolandic epilepsy and occipital
epilepsy.

Neurological examination: Results of a neurological examination are often normal in people with epilepsy, as in
Janice’s case, but occasionally there are findings that may
point to a diagnosis: examples include limb asymmetry

Blood tests: There is no clear evidence for the routine use of
blood tests for determining a cause of seizures other than
epilepsy (eg, hyponatraemia, uraemia, hepatic encephalopathy, cerebral infection). Blood tests may be useful in

seconds to affect adjacent cortex.1 Thus a simple partial
seizure can progress to a complex partial seizure and then
a generalised convulsive seizure — a process known as
secondary generalisation.2
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2 Janice’s electroencephalogram

3 Coronal magnetic resonance imaging scan of Janice’s
brain

Abnormal sharp waves over the left temporal lobe are visible, with
◆
predominance in the anterior temporal region (red ovals).

patients whose clinical presentations suggest a specific
underlying problem. Minor degrees of hypomagnesaemia,
hypocalcaemia and hypoglycaemia may be detected but
are rarely relevant in such cases.

Atrophy of the left hippocampus with increased signal intensity
(red circle) is visible in this fluid-attenuated inversion recovery
(FLAIR) image.

Anticonvulsant therapy

Janice was referred to a neurologist, who ordered an EEG
and high-resolution MRI of her brain. The interictal EEG
showed spikes of electrical activity in the left temporal
lobe (Box 2) with predominance in the anterior temporal
region. The MRI revealed atrophy of the left hippocampus
with an associated increase in signal intensity (Box 3).
Based on these findings and the clinical history, Janice was
diagnosed with complex partial epilepsy and hippocampal
sclerosis affecting the mesial left temporal lobe.

Hippocampal sclerosis is the most commonly identified
pathological lesion in mesial temporal lobe epilepsy. A
history of febrile seizures in infancy may be a marker of the
condition in a minority of patients, such as Janice. Whether
hippocampal sclerosis is a cause or an effect of seizures is
uncertain.2

MANAGEMENT
The key goal of managing epilepsy is optimal quality of life
with no seizures and minimal adverse effects from medications. The consequences of uncontrolled epilepsy can be
severe and include injury, social disability and increased
risk of death.
Identifying the epilepsy syndrome correctly has implications for therapy and investigations; the idiopathic
generalised epilepsies have a distinctive EEG pattern, do
not require structural imaging (as they are not related to
structural abnormalities) and may be aggravated by
some anticonvulsants, particularly carbamazepine. They
differ too in prognosis — most idiopathic epilepsies of
childhood go into spontaneous remission by the late
teenage years.
588
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◆

FINAL
DIAGNOSIS
Complex partial
epilepsy;
hippocampal
sclerosis affecting
the mesial left
temporal lobe

In the past 20 years, a variety of new drugs for treating
epilepsy have become available, expanding choices but
complicating decisions about which anticonvulsant to use
(Box 4). In addition to seizure type and epilepsy syndrome,
one needs to consider the availability, cost, adverse effects
and potential interactions of the various anticonvulsants,
as well as the patient’s age, sex, comorbidities, other
medications and preference, in choosing the type and dose
of anticonvulsant.
Systematic reviews comparing the efficacy of older drugs
(carbamazepine, phenytoin, valproate, phenobarbitone
and primidone) in treating partial seizures have found no
significant differences between drugs (Grade A evidence),5
with the exception of a meta-analysis that identified a
small advantage of carbamazepine over valproate (Grade
A evidence).6 While none of the newer drugs (oxcarbazepine, gabapentin, lamotrigine, topiramate, levetiracetam, tiagabine, pregabalin and lacosamide) have been
shown to have efficacy that is superior to carbamazepine,
phenytoin or valproate, better tolerability has been shown
for some (Grade B evidence).7 Current evidence-based
clinical guidelines recommend carbamazepine or phenytoin as first-line agents for adults with focal epilepsy, as
there is no clear first choice medication based on efficacy
data alone (Grade B evidence).5
The potential for bone disease to be caused by anticonvulsants — by both agents that induce hepatic enzymes
(eg, phenytoin, carbamazepine) and those that do not
(eg, valproate) — has been shown (Grade B evidence).8
The effects of the newer agents on bone have not been
established (Grade C evidence).8 Monitoring the bone
health of patients on anticonvulsants is a controversial
issue, but patients who are at high risk of bone disease
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4 Drugs used to treat complex partial seizures
Usual daily
starting dose

Most common
daily dose

Maintenance
dose range

Enzyme
inducer

Important
adverse effects

Notes,
cautions, interactions

200 mg
(100 mg
twice a day)

600 mg

400 mg–2 g

Yes

Diplopia, dizziness, headache,
nausea, drowsiness, neutropenia,
hyponatraemia, morbilliform rash

Widely regarded as a first-line agent for
adults with complex partial seizures.
Some Asian people (especially those positive
for HLA-B*1502) may be particularly susceptible
to severe dermatological reactions. Use lower
doses in older people, who are often sensitive
to adverse effects.

Phenytoin

100 mg

300 mg

200–400 mg

Yes

Diplopia, dizziness, headache,
nausea, drowsiness, neutropenia,
hyponatraemia, morbilliform rash

Less often used as a first-line agent for
adults with complex partial seizures.

Valproate

200 mg

1g

400 mg–2 g

No

Weight gain, tremor, hair change,
pancreatitis, hepatotoxicity

Drug of choice for idiopathic generalised
epilepsies. Highest risk of teratogenicity,
particularly at doses over 1 g/day.

15 mg

60 mg

30–120 mg

Yes

Diplopia, dizziness, headache,
nausea, drowsiness, neutropenia,
hyponatraemia, morbilliform rash

Rarely used, as sedation and other side effects
often present significant issues.

Oxcarbazepine

300 mg

1800 mg

600 mg–2 g

Yes

Diplopia, dizziness, headache,
nausea, drowsiness, neutropenia,
hyponatraemia, morbilliform rash

Similar to carbamazepine,
generally better tolerated.

Gabapentin

300 mg

1800 mg

600 mg–4.8 g

No

Weight gain,
ankle oedema

Very well tolerated anticonvulsant, not as
potent as most alternatives. May be particularly
useful in older patients.

Lamotrigine

25 mg
(alternate day if
on valproate),
increased every
2 weeks to initial
dose of 100–
200 mg daily

200 mg

100–800 mg

No

Rash (may be severe),
diplopia, ataxia

Useful in conjunction with contraceptive pill,
although increased dose may be required as renal
clearance increases. Similarly, dose needs to be
increased in late pregnancy when changes in
renal clearance may halve serum levels. Serum
levels are significantly increased by valproate.
Enzyme inducers reduce levels.

Topiramate

25 mg

200 mg

50–800 mg

Yes

250–500 mg
daily

2g

500 mg–4 g

No

Mood change, sedation,
rarely weight loss

Useful in conjunction with
contraceptive pill

Zonisamide

50 mg daily

400 mg

100–600 mg

No

Confusion, peripheral paraesthesia,
weight loss, metabolic acidosis,
renal calculi

Similar in many respects to topiramate.
Single daily dose.

Pregabalin

75 mg daily

300 mg

150–600 mg

No

Weight gain, ankle oedema,
constipation

Similar to gabapentin; more potent and
more often sedating.

100 mg (50 mg
twice a day)

300 mg

100–400 mg

No

Dizziness, diplopia, ataxia

Newer anticonvulsant,
no significant interactions.

Drug
Carbamazepine

Phenobarbitone

Levetiracetam

Lacosamide

Confusion, peripheral paraesthesia,
Confusion may be marked and usually occurs
word-finding difficulties, weight
early in therapy. Peripheral paraesthesia usually
loss, metabolic acidosis, renal
settles without dose reduction. Amount of weight
calculi, rarely acute glaucoma
loss is typically 5–8 kg, but may be more
significant in very obese people

(eg, older patients, patients with osteoporosis, and those
with a strong family history of osteoporosis) may need
monitoring with regular bone densitometry and early
introduction of therapy to prevent bone loss (Grade B
evidence).8
Anticonvulsant therapy normally begins with a single
agent at a low dose. The dose is gradually increased until
seizures are controlled or adverse effects arise. Dose
adjustments are made according to clinical response,
including seizure frequency and signs of toxicity (eg,
sedation, ataxia, diplopia), rather than serum drug concentrations alone. If the first agent is ineffective or poorly
tolerated, a second is added and the first is then tapered
and discontinued over several weeks. While mono-

therapy is the preferred goal, combination therapy may
be required in patients who do not have adequate seizure
control after trying two or three different agents. In such
cases, referral to an epilepsy specialist or epilepsy centre
is appropriate.
Patients who do not gain sufficient control of their
seizures with anticonvulsant medication should be
referred to a neurologist with a special interest in epilepsy.
The nature of the episodes and the syndromic diagnosis
should be confirmed, and other therapies should be considered (eg, surgery, other invasive interventions).
As Janice was experiencing disabling and distressing
seizures, she was commenced on carbamazepine.
Potential adverse effects (eg, rash, dizziness, diplopia,

FACT OR FICTION?
Fact: It is true that the doses of anticonvulsants should be titrated according to clinical
response, including seizure frequency and signs of drug toxicity, rather than serum drug
concentrations.
Fiction: It is not true that a normal electroencephalogram (EEG) result excludes a diagnosis of
epilepsy — most patients with epileptic seizures will have a normal interictal EEG result, and a
normal EEG result does not rule out a seizure disorder.
Fiction: It is not true that high-dose preparations of the oral contraceptive are reliably effective
when a patient is also taking hepatic enzyme-inducing anticonvulsant medication.
◆

blurred vision, sedation) were explained and she was
informed that she could not drive until she had attained a
seizure-free period of 6 months. Carbamazepine was
introduced slowly to minimise adverse effects — 100 mg
twice daily for 2 weeks, then 200 mg twice daily. Janice was
advised to avoid bathing and swimming unless supervised
because of safety concerns should a seizure occur.
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Lifestyle advice
It is important to establish whether a patient has an
occupation (eg, driver of a public vehicle or plane) or
hobby (eg, activities involving height or water) that provides particular risk and to individualise advice on this. In
Australia, patients with newly diagnosed epilepsy can
return to driving after a seizure-free period of 6 months
from the start of therapy, or 3 months on the recommendation of an experienced consultant. This applies to
private drivers only; guidelines for commercial licenses
are more complex.9 These national regulations are currently under review. The Austroads website (http://
www.austroads.com.au) provides more detail on licensing
requirements.
When Janice was reviewed 3 months later, she reported
better control of her seizures in terms of frequency and
no secondary generalised events, but she was still
experiencing monthly complex partial seizures and
frequent auras. Although free of any adverse effects,
she was frustrated by her inability to drive. After further
discussion regarding potential adverse effects of
increasing the dose of carbamazepine versus the benefits
of achieving complete control of the seizures, a joint
decision was made to increase the dose to 300 mg twice
daily. However, a few weeks before her next follow-up
appointment at 6 months, she telephoned stating that
she was pregnant and wanted to know whether or not it
would be safe to continue taking carbamazepine.

valproate, particularly at higher doses.13 Data regarding
the newer drugs are insufficient for any clear recommendations to be made, but early data suggest they are
comparable to the older agents.14 There is a broad consensus that carbamazepine is the safest drug to use in pregnancy (Grade B evidence).15,16
Uncontrolled epilepsy imparts a significant risk to the
mother and baby. Although the effects of non-convulsive
seizures on a developing fetus are not clear, convulsive
episodes, accidents and falls are significant hazards. The
recommended approach in pregnancy is treatment with
the anticonvulsant drug that best controls seizures, aiming
for monotherapy at the lowest possible dose. Changes to
the medication regimen during pregnancy can be problematic due to exposure to polytherapy during the changeover period (the old drug should be withdrawn slowly and
the new drug introduced slowly). If changes to the drug
regimen are required, this is ideally done well before
pregnancy to ensure adequate seizure control with the new
treatment.11
Janice and her neurologist discussed the risks of
anticonvulsant treatment versus no treatment during her
pregnancy. Janice decided to remain on carbamazepine
at a reduced dosage of 200 mg twice daily and was
commenced on folate supplementation to minimise the
risk of fetal neural tube defects. She was reminded that
driving was not permitted until she had been seizure-free
for 6 months.

Treatment challenges
Anticonvulsant use and contraception: The hepatic enzymeinducing anticonvulsants, especially carbamazepine (but
also phenytoin, oxcarbazepine, phenobarbitone and, at
doses > 200 mg daily, topiramate), reduce the efficacy of
oral contraceptives by increasing their metabolism.
Women who use anticonvulsants and oral contraception
should be warned of potential contraceptive failure.
Although higher-dose oestrogen preparations are often
suggested, these are no guarantee, so it is more appropriate to consider other methods of contraception (eg, condoms, medroxyprogesterone with a 10-week cycle,
intrauterine hormone-releasing systems). Alternatively,
newer anticonvulsive drugs such as lamotrigine or levetiracetam may be more appropriate, as these largely avoid
problems with hepatic metabolism and thus do not reduce
the efficacy of oral contraception, although higher doses
may be required for lamotrigine because oral contraception
reduces serum lamotrigine levels.10
Anticonvulsant use in pregnancy: The management of epilepsy during pregnancy is a complex issue that should be
undertaken by a neurologist who specialises in epilepsy.
No anticonvulsant is completely safe. The older drugs are
associated with an increased incidence of major congenital
malformations, including cardiac, orofacial, urogenital,
skeletal and neural tube defects. The risk appears to be
highest with valproate, with evidence suggesting that it is
best avoided if possible, especially during the first trimester
(Grade B evidence),11 with doses above 800–1000 mg daily
imparting the highest risk.12 Recent reports have noted
cognitive deficits in some children born to mothers taking
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Janice gave birth to a normal baby, after which her
anticonvulsant medication was changed to levetiracetam
(because she preferred to continue using oral
contraception). She remained seizure-free and without
any appreciable adverse effects, and her 3-monthly
reviews were extended to 6-monthly and then 12-monthly.
The importance of preconception planning for future
pregnancies was reiterated.

Withdrawal of anticonvulsants: Medication withdrawal is
a complex issue that should also be managed by a
neurologist who specialises in epilepsy. The cumulative
probability of remaining seizure-free 2 years after discontinuation of anticonvulsive medication has been estimated at 35%–57% for adults.17 Discontinuation may be
a reasonable option for many patients who have been
seizure-free for more than 2 years, particularly children.
Many factors need to be considered, such as occupation
and lifestyle, adverse medication effects, sex and driving
status, and the risk of recurrent seizures compared with
the risks of continuing anticonvulsant therapy.17 Predictors of a higher risk of seizure recurrence include partial
seizures, known structural cerebral abnormality and
abnormal EEG results, but none are absolute predictors
and decisions about withdrawal of therapy must be
individualised.
When a drug is withdrawn, it is important to give
appropriate advice regarding safety, particularly with
regard to driving, and unsupervised bathing and swimming. Generally, these activities should be avoided for the
period of withdrawal and an additional 12 weeks, but
advice must be individualised.
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