
S eizures are common, with 23 to 
61 per 100,000 people annually 
experiencing a single unpro-
voked seizure.1 A further 29 to 

39 per 100,000 people annually experience 
an acute symptomatic (provoked) seizure, 
and 6 per 1000 develop epilepsy (recurrent 
unprovoked epileptic seizures) during 
their lifetime.1 GPs will see patients pre-
senting after their first-ever epileptic or 
nonepileptic seizure, as well as patients 
with epilepsy presenting with break-
through seizures. This article discusses 
the key issues that should be addressed in 
the diagnostic evaluation and treatment 
of these patients.

Is it an epileptic seizure?
In a patient presenting with a seizure, 
it is important to consider episodic 
nonepileptic syndromes in the dif-
ferential diagnosis. Mimics of epi-
lepsy to consider can be divided into 
two categories, characterised either 
by unresponsiveness, collapse, stiff-
ening and jerking movements or by 
a lack of pronounced motor activity 
(Box 1).2 

Syncope
Syncope is often misdiagnosed as 
an epileptic seizure. Characteristics 
of the two conditions are compared 
in Table 1. With syncope, the patient 
is almost always erect (sitting or 
standing) and may recall a sense of 
nausea, sweating, light-headedness or 
dizziness, followed by visual impairment, 
distorted hearing and loss of muscle tone 
immediately preceding collapse. Stiffen-
ing, jerking of the limbs and even brief 
tonic-clonic movements are observed in 
up to 90% of syncope cases.3 Loss of con-
sciousness is brief, lasting seconds rather 
than minutes, and postictal confusion is 
absent or brief. Patients can usually recall 

regaining consciousness where they 
 collapsed and being attended to by 
 witnesses to the event. In contrast, after 
recovery from a tonic-clonic seizure the 
patient next recalls the ambulance officers 
or the emergency department staff, and 
there can be a history of marked confusion 
or even aggression.

Syncope in association with postural 
change suggests  orthostatic syncope. 
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    KEY POINTS

• Many patients who present for the first 
time with a tonic-clonic seizure have had 
previous nonconvulsive seizures and have 
epilepsy.

• The diagnosis of epileptic seizure should 
never be assumed without a supporting 
history because several nonepileptic 
disorders, including syncope, paroxysmal 
movement disorders and psychogenic 
nonepileptic seizures, can mimic epileptic 
seizures.

• Electroencephalography is an important 
diagnostic test for patients presenting with 
seizures; the presence of interictal 
epileptiform discharges strongly supports a 
diagnosis of epileptic seizures, although 
normal results do not exclude a diagnosis 
of epilepsy. 

• CT is useful only in the acute setting when 
looking for structural lesions such as a 
stroke, abscess, haematoma or tumour.

• Focal seizures and evidence of neurological 
dysfunction are predictive of seizure 
recurrence.
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Knowledge of the patient’s blood pressure 
on lying and standing may be helpful if 
orthostatic syncope is suspected, and a tilt 
table test may be required to support the 
diagnosis. Cardiac arrhythmia may also 
present as syncope, and all patients with 
unexplained collapse should undergo 
an ECG.4

Other differential diagnoses 
Psychogenic nonepileptic seizures are 
episodic behavioural events with sensory, 
motor or consciousness phenomena that 

resemble epileptic seizures (Table 2). They 
have a psychological basis and can be 
explained as an episodic dissociation in 
the setting of subconscious stress that is 
often cumulative and can be current or 
due to past events, even from the distant 
past. 

Events confined to sleep are more likely 
to be parasomnias than seizures, espe-
cially when they occur in children. 
 Paroxysmal movement disorders can 
resemble  seizures, but patients do not 
become confused or lose awareness. 

 Children with episodic unresponsiveness 
may be  experiencing focal seizures with 
altered awareness (previously termed 
complex partial seizures), absence sei-
zures or non epileptic daydreaming. The 
characteristics of absence seizures versus 
staring and inattention (differential diag-
noses of  episodic unresponsiveness in 
children without convulsions) are shown 
in Table 3. 

Is it the first seizure?
Up to 74% of patients with newly identified 
unprovoked seizures have experienced 
previous seizures.5 Absence seizures, focal 
seizures with retained awareness (previ-
ously termed simple partial seizures or 
auras) and myoclonic jerks may be ignored 
for years before medical attention is 
sought. Patients with seizures with altered 
awareness may have had many unwit-
nessed episodes in the past, but these may 

1. DIFFERENTIAL DIAGNOSIS OF 
EPILEPTIC SEIZURES BY 
PRESENTATION

Collapse, with or without stiffening and 
jerking

• Syncope

 – Vasovagal

 – Orthostatic

 – Cardiogenic

• Psychogenic nonepileptic seizures

• Paroxysmal movement disorders

• Other

 – Vertebrobasilar transient ischaemic 
attack

 – Metabolic disorders

 – Hypoglycaemia

 – Hypoadrenalism

 – Drug and alcohol abuse

 – Cataplexy

Nonconvulsive confusion or agitation

• Parasomnias

• Migraine

• Hypoglycaemia

• Transient global amnesia

• Anxiety disorders or panic attacks
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not be identified until a convulsive event 
occurs. Unexplained injuries and motor 
vehicle accidents may also be explained 
in retrospect by the diagnosis of epilepsy. 
A patient presenting after a first tonic- 
clonic seizure with previous focal  seizures 
has a greater than 80% risk of further 
seizures.

Did the seizure have a focal or 
generalised onset?
Patients with focal seizures may experi-
ence warning symptoms in the form of 
an ‘aura’. An aura is a focal seizure with 
retained awareness and indicates a focal 
onset. Often patients find the symptoms 
bizarre and difficult to describe. They 

should be asked:
• whether the episodes are stereotyped 

(i.e. symptoms are always the same 
and the patient recognises them 
immediately as familiar)

• whether the episodes sometimes 
occur in isolation or always progress 
in a typical sequence, such as being 

ASSESSMENT OF SEIzURES continued 

TABLE 1. CHARACTERISTICS OF SYNCOPE VERSUS TONIC-CLONIC SEIZURES

Characteristic Syncope Tonic-clonic seizures

Precipitating factors Erect posture, warm environment, fright or pain Usually none but sleep deprivation may be contributory

Prodrome Lightheaded, dizzy, queasy, dimming vision, loss 
of colour, ‘grey out’

May have an aura

Occurrence during sleep Never Common

Evolution Limp fall, likely to be motionless, pallor, clammy 
skin; may have tonic phase with generalised 
stiffening and few jerks; may be averted by head 
down or recumbency

Sudden loss of consciousness, likely to have increased 
tone, massive truncal flexion or extension followed by 
synchronous jerking of body and limbs with rubor or 
cyanosis and sweating, likely to be unconscious

Skin Pale, clammy and cool Flushed, cyanosed and warm

Incontinence Rare Not uncommon

Self-injury Rare Common

Duration of loss of 
consciousness

20 to 60 seconds 2 to 5 minutes

Confusion after event Minimal Marked

TABLE 2. CHARACTERISTICS OF EPILEPTIC SEIZURES VERSUS PSYCHOGENIC NONEPILEPTIC SEIZURES

Characteristic Epileptic seizures Psychogenic nonepileptic seizures

Precipitating factors Rare Common; may be emotion- or stress-related

Occurrence when alone 
or during sleep

Common Rare

Duration Usually less than 5 minutes Longer, often lasting more than 10 minutes and up to 
several hours

Body movements Tonic, clonic, tonic-clonic, synchronous and low 
amplitude

Asynchronous flailing of limbs, pelvic thrusting, 
fluctuating amplitude

Injury Tongue bite (usually lateral), fall May bite anterior tongue, often throw themselves to the 
floor, which can cause direct injuries

Consciousness Complete loss of consciousness in generalised 
seizures. Focal seizure may include loss of 
awareness

Variable, inconsistent with seizure type

Eyes Often open and may be deviated laterally Usually closed

Incontinence Common Rare
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followed by confusion or focal motor 
symptoms 

• whether the episodes wake them 
from sleep. 
Focal seizures can also present with 

loss of awareness, which is often reported 
by witnesses as altered behaviour or 

responsiveness. Witnesses may observe 
oral or manual movements, such as 
 chewing or fidgeting (oral and manual 
auto matisms), during this period. Patients 
with focal seizures of recent onset require 
detailed investigation with neuroimaging 
studies (see below, What investigations 
are required?).

Generalised seizures (absence, myoclonic 
or tonic-clonic seizures) are not preceded 
by an aura as bilateral neural networks are 
immediately involved. A common error is 
to assume a tonic-clonic seizure has a gen-
eralised onset because the patient has no 
recollection of the start of the event. How-
ever, focal seizures with loss of  awareness 
may also progress to tonic-clonic seizures, 
and postictal amnesia often  prevents recall 
of the start of the event. 

Witness accounts of the onset of the 
seizure are always valuable and should be 
obtained if possible. Witnesses to a focal 
seizure may describe the patient having 
focal motor activity or a sudden behav-
ioural change followed by automatisms 
accompanied by restlessness preceding the 
development of a tonic-clonic seizure. 
Post ictal hemiparesis (Todd’s paresis) 
occurs contralateral to the hemisphere of 
focal onset. 

Were there any precipitants?
Seizures may be provoked by recreational 
drugs, alcohol, sleep deprivation, meta-
bolic derangement, acute brain insults 
and some prescribed medications (Box 2). 
In young children, febrile illness is the 
most common cause of acute symptomatic 
seizures. In patients with epilepsy who 
present with breakthrough seizures, a 
history of missed medication doses, 
 medication interactions or inter current 
illness should be sought.

Is there any underlying 
neurological dysfunction?
A history of perinatal insults (stroke or 
hypoxia), developmental delay, central 
nervous system infections or head trauma 
suggests possible underlying cerebral 
pathology. The physical examination 
should include a search for:
• signs of systemic illness
• skin stigmata that characterise 

neurocutaneous disorders such as 
tuberous sclerosis, neurofibromatosis 
and Sturge-Weber syndrome

• signs of head trauma
• signs suggesting illicit drug use. 

A careful neurological examination 
may also reveal: 

TABLE 3. CHARACTERISTICS OF ABSENCE SEIZURES VERSUS STARING AND INATTENTION IN CHILDREN 

Characteristic Absence seizures Staring, inattention

Frequency Multiple, daily Daily, situational (e.g. may occur only at school)

Duration Often less than 10 seconds and rarely longer 
than 30 seconds

Seconds to minutes

Aura Not present Not present

Abrupt interruption of child’s 
activity

Yes (e.g. speech arrest midsentence, pauses 
while eating, playing or fighting)

Activities such as play or eating are not abruptly 
interrupted, no sudden onset

Eyelid flutter Common, often with upward eye movement Not present

Myoclonic jerks Common Not present

Automatisms Occur when absence seizures are prolonged, 
usually mild

Not present

Responsiveness of patient Unresponsive Responds to touch

Impairment after event None None

Electroencephalography Generalised 3 Hz spike and wave complexes Normal

2. MEDICATIONS THAT MAY  
PROVOKE SEIZURES OR LOWER 
SEIZURE THRESHOLD

Analgesics: tramadol, diamorphine, 
lignocaine, pethidine, baclofen, bupropion

Antibiotics: penicillins, cephalosporins, 
isoniazid, quinolones

Antidepressants: selective serotonin 
reuptake inhibitors, tricyclic 
antidepressants (overdose)

Antihistamines: overdose

Antimalarials: chloroquine

Antipsychotics: particularly clozapine 
and lithium 

Amphetamines

Chemotherapy: vincristine, cyclosporin, 
mitozantrone, isotretinoin

Oral contraceptives: due to interaction 
with antiepileptic medication

Traditional medicines: some traditional 
Chinese and Indian medicines

ASSESSMENT OF SEIzURES continued 
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• evidence of underlying cerebral 
pathology, such as limb asymmetry, 
which possibly suggests an early 
brain injury or malformation of 
cortical development 

• sensory or motor signs that might 
support a focal lesion. 
Findings suggesting a focal lesion are 

predictive of seizure recurrence.

What investigations are required?
Laboratory tests 
Initial laboratory investigations may 
 identify an underlying cause for the 
 seizures and direct the clinician to under-
take more detailed  metabolic screening 

(Table 4). However, routine biochemistry 
and  haematology tests in a patient present-
ing to the emergency department after a 
seizure rarely reveal anything of value.6 For 
patients already being treated for  epilepsy, 
measurement of serum levels of anti-
epileptic drugs is useful to assess medica-
tion compliance and toxicity. Cerebrospinal 
fluid obtained by lumbar puncture should 
be assessed if there is any suspicion of 
meningitis or encephalitis. 

Electroencephalography 
Electroencephalography (EEG) is an impor-
tant diagnostic test for patients  presenting 
with seizures (Figure 1). The presence of 

interictal epileptiform discharges strongly 
supports a diagnosis of epileptic rather 
than nonepileptic  seizures and increases 
the likelihood of  seizure recurrence. It also 
contributes greatly to the diagnosis of 
specific epi leptic syndromes, which can 
guide  medication selection (Figure 2). 
Focal abnormalities, slowing or spikes  
on EEG suggest a focal onset for the 
 seizures and direct the search towards 
underlying structural pathology. Epilep-
tiform discharges on EEG in a patient 
presenting after a first-ever seizure are 

TABLE 4. RECOMMENDED INITIAL LABORATORY INVESTIGATIONS FOR PATIENTS 
PRESENTING AFTER A SEIZURE

Test Purpose

Full blood count Infection

Urea, electrolytes, creatinine Hypo/hypernatraemia, renal failure

Calcium, magnesium and phosphate levels Hyper/hypocalcaemia

Liver function tests Liver failure

Blood glucose level Hypo/hyperglycaemia

Antiepileptic medication serum levels Compliance, toxicity

Beta-human chorionic gonadotropin (women) Pregnancy

Figure 1. A child undergoing electro-
encephalography, an important diagnostic 
test for patients presenting with seizures.

Figure 2. An electroencephalogram showing generalised 3 Hz spike and 
wave activity, which is typically seen in patients with absence epilepsy.

Figure 3. An electroencephalogram showing focal epileptiform 
discharges in the right frontotemporal electrodes. The discharge 
maxima are seen in electrode F8. These findings support a diagnosis 
of focal seizures.
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strong  predictors of  seizure recurrence. 
Nevertheless, EEG is not particularly 

sensitive. Only 30 to 50% of patients who 
present after an epileptic seizure have epi-
leptiform discharges on EEG (Figure 3). 
EEG is more sensitive if it is performed 
within 24 hours of the seizure and after 
partial sleep deprivation.7,8 If the EEG 
results are normal but suspicion is high 
for a diagnosis of epilepsy then EEG should 
be repeated. A normal EEG result during 
wakefulness and sleep does not rule out a 
diagnosis of epileptic seizures. 

Imaging 
In the acute setting, CT is helpful only 
when structural lesions such as a stroke, 
abscess, haematoma or tumour are sought. 
An urgent CT scan is imperative for 
patients who: 
• are still confused or unconscious 

after 30 to 60 minutes
• have a history of recent head trauma 
• have an abnormality on postictal 

neurological examination
• present with status epilepticus. 

A CT scan is not an adequate investi-
gation for a patient presenting with focal 
seizures. In this situation, the structural 
neuroimaging of choice is volumetric MRI, 
as it provides the best definition of normal 
and abnormal structures in the brain. It 
also enables identification of more subtle 
pathologies that underlie focal  seizures, 
such as malformations of cortical devel-
opment and mesial temporal sclerosis. All 
patients with new-onset focal  seizures 
should undergo MRI to exclude structural 
abnormalities.9

What are the chances of seizure 
recurrence?
Patients presenting with a first seizure have 
a less than 50% overall risk of a  second 
seizure in the next 12 months. Seizures are 
most common in the first three months 
after a first seizure; the risk is substantially 
reduced after this time.10 

The chance of a seizure recurring is 
more than 60% over the next 10 years if 
the patient:

• presents with unprovoked focal 
seizures

• has evidence of underlying 
neurological dysfunction

• has epileptiform changes on EEG
• has a structural lesion on 

neuroimaging. 
Patients who fit these criteria are 

regarded as having epilepsy.11 They should 
consider treatment with antiepileptic 
medication. Patients who present for the 
first time with a seizure but have a history 
of previous nonconvulsive seizures are 
also regarded as having epilepsy. 

Conversely, patients whose seizures 
seem to result from a stimulus and who 
do not have underlying cerebral pathology 
or abnormal EEG or radiological findings 
have a less than 40% chance of experienc-
ing recurrent seizures if they are able to 
avoid the provocative stimulus. Age is not 
an independent risk factor for seizure 
recurrence, and older patients presenting 
with a first seizure should be managed in 
the same manner as younger patients.12 

Which patients require referral?
Not all patients require referral to a neuro-
logist after a first seizure. Often there are 
identifiable provoking factors and many 
patients never have another seizure. How-
ever, all patients with an abnormal EEG 
or neuroimaging result should be referred 
to a neurologist, as should patients who 
experience more than one seizure. Patients 
in whom there is uncertainty or ongoing 
concerns may also be referred for assess-
ment. It is most useful if all patients 
undergo MRI and EEG before specialist 
review.

What antiepileptic medication 
should be prescribed?
The choice of antiepileptic medication 
depends not only on efficacy but also on 
safety and possible long-term side effects. 
In women of childbearing age, the possi-
bility of pregnancy should be considered, 
and fetal teratogenic effects and the use 
of contraception should be discussed. 
Sodium valproate should be avoided in 

women of childbearing age. 
Generally, the type of seizure dictates 

the choice of therapy. Carbamazepine 
is recommended as the first-line agent 
for focal epilepsy and sodium valproate 
for generalised epilepsy, as these medi-
cations have similar efficacy to the newer 
agents.13,14 Alternatives to sodium valproate 
such as lamotrigine or levetiracetam should 
be used in women of childbearing age. 
Patients of Asian background have a higher 
risk of severe cutaneous adverse reactions 
with the use of carbamazepine. Screening 
for the human leucocyte antigen (HLA) 
B*15:02 allele is mandatory in patients from 
Southeast Asia before  carbamazepine is 
prescribed. An alternative to carbamaze-
pine is sodium valproate (with the above 
proviso about use in women of childbearing 
age), as it is  effective against focal seizures 
as well as  generalised seizures.

Ethosuximide is an appropriate treat-
ment for patients with absence seizures 
but does not control focal unaware or 
tonic-clonic seizures.15 

Lamotrigine, levetiracetam, topiramate, 
lacosamide, oxcarbazepine, vigabatrin and 
perampanel should be considered as add-on 
therapies and can be used prior to specialist 
review. These newer anti epileptic medi-
cations have not been shown to be more 
effective than the older agents.  However, 
they can be better tolerated and have fewer 
drug-drug interactions. This is rele vant in 
older patients with comorbidities and 
those using multiple medications. 

Phenytoin (oral or injection) is still an 
excellent choice for patients with focal and 
generalised seizures in an acute setting. 
Levetiracetam, sodium valproate and 
lacosamide are available as intravenous 
preparations.

Benzodiazepines may be used as 
add-on therapy but are preferably kept as 
‘rescue’ medications for prolonged seizure 
or clusters of seizures. 

For patients unable to swallow tablets, 
liquid preparations are available for 
 carbamazepine, sodium valproate,  leveti-
racetam, ethosuximide, oxcarbazepine, 
vigabatrin, phenytoin and clonazepam. 

ASSESSMENT OF SEIzURES continued 

18   MedicineToday   ❙   JANUARY 2019, VOLUME 20, NUMBER 1

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2019.

����������������������������������������������



What precautions should 
patients take?
Recommended safety precautions for 
patients with seizures should be sensible 
and relevant to the individual. Patients 
should be advised to avoid high-risk activ-
ities such as extreme sports, surfing, unsu-
pervised swimming or bathing, and 
climbing to heights greater than their own 
for at least three to six months after an 
unprovoked seizure. The duration of these 
advised precautions depends on the like-
lihood of seizure recurrence and on the 
treatment strategy. 

A patient who presents with their first 
seizure is prohibited from driving a private 
vehicle for six months (providing they do 
not have any further seizures) under the 
guidelines of state and territory driver 
licensing authorities. Patients diagnosed 
with epilepsy at presentation and started 
on medication must be seizure free for 
six months before returning to driving. 
The driving restrictions for a commercial 
vehicle are much stricter and specialist 
referral may be appropriate. In patients 
with epilepsy and a history of previously 
uncontrolled seizures, a seizure-free period 
of one to two years is required for a private 
vehicle, depending on local regulations. 
More details are available in the Austroads 
guidelines on Assessing Fitness to Drive.16

Useful resources for patients
The effect of an epileptic seizure on patients 
and their families can be profound. The 
more that individuals understand about 
their seizures and epilepsy, the less fright-
ening the future will be. Helpful informa-
tion can be obtained from the following 
educational resources:
• Epilepsy Action Australia:

www.epilepsy.org.au
(telephone 1300 374 537)

• Epilepsy Australia:
www.epilepsyaustralia.net
(telephone 1300 852 853)

• Austroads guidelines Assessing
Fitness to Drive: https://austroads.
com.au/drivers-and-vehicles/
assessing-fitness-to-drive

Conclusion
The diagnosis of an epileptic seizure should 
never be assumed without a supporting 
history as nonepileptic disorders are com-
mon and great mimics. A witness history 
is the most important complement to the 
patient’s own history. Few investigations 
provide conclusive diagnostic results, and 
the assessment is largely clinical. It is 
important to try to determine the cause of 
the seizure and the likelihood of a recur-
rence when deciding on management and 
the need to commence antiepileptic med-
ication. Many patients presenting for the 
first time after a seizure have had previous 
nonconvulsive seizures and have epilepsy. 
Seizure type and evidence of neurological 
dysfunction are strong predictors of seizure 
recurrence.   MT 
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