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Introduction
Old age is the most common time in life to develop
epilepsy.1 Making a secure diagnosis can be difficult,
and piecing together an accurate picture of events may
take some time. The clinical manifestations of seizures,
the causes of epilepsy, and the psychosocial impact of
the diagnosis can be different in older people than in
younger ones. In addition, elderly people with epilepsy
have two to three times higher mortality than the gen-
eral population.w1 Age related physiological changes
can affect the pharmacokinetics and pharmacodynam-
ics of antiepileptic drugs. The situation is compounded
by a paucity of good clinical studies. In this review we
discuss the challenges and highlight recent develop-
ments in the diagnosis and management of epilepsy in
elderly people.

Sources and selection criteria
We searched Medline, Embase, and the Cochrane Col-
laboration with the key words “epilepsy”, “seizures”,
“elderly”, “aged”, and “anticonvulsants”. We selected
articles of interest from 1995 onwards and then hand
searched these for earlier publications, focusing on
those that specifically included elderly patients and
covered clinically relevant topics.

Epidemiology
More than 11 million elderly people live in the United
Kingdom, at least 1% of whom will have epilepsy.
Compared with younger populations, elderly people
are more prone to develop seizures, whether provoked
by acute illnesses (“provoked” or “acute symptomatic”
seizures) or without an obvious immediate cause
(“unprovoked” seizures). Thirty per cent of acute
seizures in elderly people will present as status epilep-
ticus,w2 which carries a mortality approaching 40%.w3

The annual incidence of epilepsy (recurrent unpro-
voked seizures) rises from 90 per 100 000 in people
between the ages of 65 and 69 to more than 150 per
100 000 for those over 80 (fig 1).2 w4 With continuing
ageing of the population, the number of older people
with epilepsy is set to rise further, placing an increasing
burden on healthcare resources.

Provoked seizures
In developed countries, the most common cause of
provoked seizures in elderly people is acute stroke.3 w5 w6

Eight per cent of patients will develop seizures within

two weeks of a haemorrhagic stroke, compared with
5% among those who have had an ischaemic event.w7

Systemic disorders precipitating acute seizures can
involve metabolic or electrolyte disturbances, including
hypoglycaemia and hyperglycaemia, uraemia,
hyponatraemia, hypocalcaemia, hypothyroidism, pneu-
monia, urosepsis, and hepatic failure.1 Seizures second-
ary to acute central nervous system infections occur
more commonly in developing countries than in
developed countries.

A wide range of drugs commonly taken by elderly
people have been reported to precipitate seizures,
including antipsychotics, antidepressants, antibiotics,
theophylline, levodopa, thiazide diuretics,4 and the
herbal remedy ginkgo biloba.w8 Assigning an absolute
risk to these drugs is usually difficult, however, as the
evidence of association is on the whole poor and the
risk is small. Alcohol withdrawal seizures are not
uncommon in this population.

First unprovoked seizure and epilepsy
Older people who present with a first unprovoked sei-
zure are more likely to develop seizure recurrence than
are younger adults.5 Epilepsy is usually diagnosed after

In
ci

de
nc

e 
(p

er
 1

00
 0

00
 p

eo
pl

e)

0

40

80

120

160

200

Age (years)

Pr
ev

al
en

ce
 (p

er
 1

00
0 

pe
op

le
)

0-4
30

-34
10

-14
20

-24
40

-44
50

-54 ≥85
60

-64
70

-74
80

-84
0

2

4

6

8

10

Fig 1 Age specific prevalence and incidence of treated epilepsy in
the United Kingdom2
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the occurrence of two or more unprovoked seizures. A
cause can be identified in more than 60% of elderly
people with epilepsy; this is classified as “remote symp-
tomatic epilepsy.”6 w9 w10 Previous stroke is the most
common underlying problem, accounting for 30-40%
of all cases of epilepsy. Asymptomatic cerebral
infarction can also lead to epilepsy,w11 and, paradoxi-
cally, seizures may be a marker of increased risk for
subsequent stroke.7

Alzheimer’s disease and other dementias are
associated with a fivefold to 10-fold increase in the risk
of epilepsy, which usually develops in the advanced
stage.8 w12 Brain tumours and head trauma are relatively
uncommon causes of epilepsy in elderly people.6

Presentation
Compared with younger patients, the presentation of
epilepsy in old age is often less specific, and it may take
time before a firm diagnosis can be reached.w13 Under-
diagnosis and misdiagnosis are common.w14 Up to 70%
of seizures are of focal onset, with or without secondary
generalisation.6 Complex partial (focal) seizures may
present with atypical features such as memory lapses,
episodes of confusion, periods of inattention, or appar-
ent syncope.w14 Tonic-clonic seizures can occasionally
be part of a late onset idiopathic epilepsy syndrome.w15

Diagnosis
An elderly person suspected to have had new onset
seizures should ideally be referred to an epilepsy
specialist for rapid assessment and initiation of
treatment if indicated (fig 2). A range of conditions can
mimic epileptic seizures, and these should be
considered by obtaining thorough medical, drug (pre-
scribed and over the counter), and social histories
(box 1). As the patient often remembers little of the
episode, corroborative evidence from an observer is
invaluable. The possibility of previous events should be
explored, particularly partial (focal) seizures, which are
often overlooked by the patient and family.

Physical examination should focus on the neuro-
logical and cardiovascular systems. Routine investiga-
tions should include full blood count, renal function
testing, serum electrolytes, and random blood glucose.1

An electrocardiogram and a chest radiograph should
be done. The need for more specialised investigations,

including ambulatory prolonged electrocardiography
and tilt table testing, should be guided by the clinical
scenario.

Elderly patients with new onset seizures should
have a brain scan.w16 Magnetic resonance imaging is
more sensitive than computed tomography in detect-
ing relevant anatomical abnormalities.w17 Age related
changes, including diffuse atrophy, periventricular
hyperintensities due to hypertension, and artheroscle-
rosis, are common and should not routinely be
interpreted as the cause of seizures.

Routine scalp electroencephalography is not sensi-
tive or specific for the diagnosis in elderly people,w18

nor does the absence of epileptiform abnormalities
rule out epilepsy.9 Electroencephalographic findings,
therefore, should be interpreted within the clinical
context. Such low sensitivity and specificity argues
against the indiscriminate use of routine electroen-
cephalography in elderly people with a low suspicion
of epilepsy. When the diagnosis is in doubt, the patient
can be referred to a specialist centre for video-
electroencephalographic monitoring.w19 w20

Management
The goal of management should be the maintenance
of a normal lifestyle, ideally by complete control of sei-
zures without (or with minimal) side effects, so that the
patient’s functional capacity is restored to his or her
maximal potential. Time is needed to explain the likely
cause, diagnosis, and necessity for treatment. The sup-
port of the family and caregivers can be paramount to
a successful outcome.

History suggestive
of epileptic seizure

First seizureAwait events

No Yes

Yes

Investigate and
treat accordingly

Not
sure

High risk
of relapse?

Observe
No

Yes

Classify seizures and/or syndrome

Start appropriate treatment

Physical examination
investigations,

including
brain imaging

Fig 2 Algorithm for management of seizures and epilepsy in elderly
people

Box 1: Differential diagnoses of seizures in
elderly people

Neurological
• Transient ischaemic attack
• Transient global amnesia
• Migraine
• Narcolepsy
• Restless legs syndrome

Cardiovascular
• Vasovagal syncope
• Orthostatic hypotension
• Cardiac arrhythmias
• Structural heart disease
• Carotid sinus syndrome

Endocrine/metabolic
• Hypoglycaemia
• Hyponatraemia
• Hypokalaemia

Sleep disorders
• Obstructive sleep apnoea
• Hypnic jerks
• Rapid eye movement sleep disorders

Psychological
• Non-epileptic psychogenic seizures
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Treatment
Treatment for provoked seizures should be directed
towards the underlying cause. All elderly people
reporting more than one well documented or
witnessed unprovoked event should be offered antiepi-
leptic drug treatment. Whether treatment should be
started after a single unprovoked seizure remains con-
troversial. Prospective randomised studies involving
patients across all age groups, such as the recently
published multicentre study of early epilepsy and
single seizures (MESS) study,10 have shown that,
compared with deferring treatment until further
episodes have occurred, immediate treatment after a
first unprovoked seizure does not improve the long
term remission rate. However, because of the physical
and psychological consequences of recurrence, pro-
phylactic treatment should be considered after a first
unprovoked event in an elderly person at high risk of
recurrence, such as those with a causative brain lesion
or an epileptiform electroencephalogram, or at his or
her request.

The decision whether or not to start antiepileptic
drug treatment should be made after ample discussion
with the patient and family about the risks and benefits
of both courses of action. Classification of the seizures
should be followed by an understanding of the goals of
treatment and specific attention to the pros and cons of
the most appropriate antiepileptic drugs, including
their side effects and potential for drug-drug
interactions. Some mention should be made of
possible morbidity and mortality from continuing
seizure activity. Driving regulations should also be
raised if appropriate.

Epilepsy in elderly people generally responds well
to treatment. Up to 80% of patients with onset in old
age can be expected to remain seizure-free with anti-
epileptic drug treatment (fig 3).11 Elderly people are,
however, more susceptible to the adverse effects of
drugs than their younger counterparts.12 Whether
treatment can be safely withdrawn after a period of
seizure freedom has not been determined, so most
older patients will remain on antiepileptic drugs for
life.

Pharmacology
The pharmacokinetics and pharmacodynamics of
antiepileptic drugs differ in old age (box 2) from those

in younger patients.12 w21 w22 Age related alteration in
receptor affinity and number may lead to altered drug
sensitivity and impaired homoeostasis.13 When treating
epilepsy in elderly people, biological age (assessed by
clinical judgment) is more important than chronologi-
cal age in terms of choice and usage of antiepileptic
drugs. Drugs that can cause cognitive impairment or
complex pharmacokinetic interactions are best
avoided. Some of the advantages and disadvantages of
the commonly available anticonvulsants in this
population are highlighted in the table.

Few data specific to elderly people are available to
help the clinician to choose the best treatment for the
individual patient.1 As in other populations, a drug
should be chosen with a spectrum of activity and side
effect and interaction profiles that offer the potential to
produce freedom from seizure without long term
sequelae. Starting with a low dose and titrating slowly is
generally recommended to avoid toxicity. A modest
maintenance dose should be targeted and events
awaited. If the first drug fails as a result of an
idiosyncratic reaction, poor tolerability at low to
moderate dosage, or lack of efficacy, an alternative
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Fig 3 Remission rates according to age at starting treatment for
epilepsy in 780 newly diagnosed patients. Remission was defined as
freedom from all seizures for at least one year at evaluation11

Box 2: Pharmacological considerations in
elderly people

Pharmacokinetic
Reduction in:
• Protein binding
• Hepatic metabolism
• Enzyme inducibility
• Renal elimination

Pharmacodynamic
Alterations in:
• Brain neurotransmitters
• Receptor function
• Autonomic pharmacology
• Homoeostatic mechanisms

Tolerability
Greater risk of:
• Altered kinetics and dynamics
• Polypharmacy and interactions
• Idiosyncratic reactions
• Physical and psychiatric comorbidities

Box 3: Useful websites for support groups for
patients

Asian and Oceanian Epilepsy Association
(Asia)—www.aoea-online.org

Epilepsy Action (United Kingdom)—
www.epilepsy.org.uk

Epilepsy Scotland (Scotland)—
www.epilepsyscotland.org.uk

Epilepsy Foundation (United States)—
www.epilepsyfoundation.org

The Epilepsy Project (United States)—
www.epilepsy.com

International Bureau for Epilepsy
(international)—www.ibe-epilepsy.org/

Joint Epilepsy Council (United Kingdom)—
www.jointepilepsycouncil.org.uk
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should be tried. If the patient tolerates the second drug
with a useful but suboptimal response, combination
treatment with low doses of both agents can be consid-
ered.w23 Written instructions, careful explanation of the
regimen, and the provision of dosing trays can aid
adherence.

Established antiepileptic drugs
All the established antiepileptic drugs, with the excep-
tion of ethosuximide, are efficacious against partial
seizures with or without secondary generalisation, the
typical seizure type in elderly people.14 Car-
bamazepine may have a small benefit over sodium val-
proate for control of partial seizures,15 but no trial has
specially included elderly patients. The barbiturates
are not generally recommended for use in elderly
people because of their sedative and behavioural side
effects.16 As the pharmacokinetics of phenytoin

changes from first order to zero order at therapeutic
dosage, plasma concentrations must be monitored to
avoid toxicity.w24 Hyponatraemia due to car-
bamazepine, particularly when coadministered with
diuretics, occurs more commonly later in life,
although this is often asymptomatic.w25

Phenobarbital, phenytoin, and carbamazepine can
produce idiosyncratic reactions, in particular skin
rashes, and complex drug-drug interactions, as they
are all substrates for and inducers of hepatic monooxy-
genase enzymes. They can interact with a wide range of
lipid soluble drugs commonly used in elderly people,
including warfarin, cardiac antiarrhythmics, theophyl-
line, corticosteroids, antidepressants, cytotoxics, mac-
rolide antibiotics, and St John’s wort.17

Enzyme induction also accelerates the catabolism
of vitamin D, leading to decreased calcium absorption,
secondary hyperparathyroidism, and increased bone
loss.18 Some authorities recommend calcium and
vitamin D supplements and regular bone density
measurements for elderly patients at particular risk of
osteoporosis—for example, because of prolonged
treatment, multiple drugs, or non-ambulatory
lifestyle.w26

Sodium valproate has a broad spectrum of activity
and is the drug of choice for the unusual idiopathic
generalised epilepsy syndrome presenting late in life. It
may have a slightly better cognitive and behavioural
profile than the other established antiepileptic drugs.16

In addition, valproate does not induce hepatic drug
metabolising enzymes. It can reduce bone mineral
density, however, possibly by interfering with osteoblas-
tic function.w27 Valproate can also produce dose
dependent tremor and reversible parkinsonism.w28

Modern antiepileptic drugs
None of the modern antiepileptic drugs has been
shown to have superior efficacy to the established
agents for the treatment of newly diagnosed partial
and tonic-clonic seizures,14 although lamotrigine and
oxcarbazepine have shown better tolerability,19 20

increasing the likelihood of a successful outcome. Only
two randomised controlled trials have specifically
recruited elderly patients; these found that lamotrigine
and gabapentin produced fewer adverse events than
carbamazepine, with similar efficacy (fig 4).21 22 Pooled
data from 13 trials of lamotrigine involving elderly
patients have confirmed its good tolerability profile.23

Advantages and disadvantages of antiepileptic drugs in elderly people

Antiepileptic drugs Advantages Disadvantages

Established

Phenobarbital Broad spectrum Sedation

Once daily Cognitive impairment

Cheapest Behavioural problems

Enzyme induction

Bone loss

Phenytoin Once daily Sedation

Cheap Allergic reactions

Saturation kinetics

Enzyme induction

Bone loss

Carbamazepine “Gold standard” for partial seizures Neurotoxicity

Studied in elderly Allergic reactions

Relatively cheap Enzyme inducer

Hyponatraemia

Bone loss

Sodium valproate “Gold standard” for generalised seizures Tremor

Broad spectrum Weight gain

Few interactions Parkinsonism

Relatively cheap Bone loss

Modern

Lamotrigine Broad spectrum Slow titration

Good tolerability Dose related rash

Few interactions Insomnia

Studied in elderly

Gabapentin* No allergic reactions Sedation

No interactions Dizziness

Studied in elderly Weight gain

Topiramate Broad spectrum Slow titration

Weight loss Cognitive impairment

Renal stones

Few data in elderly

Oxcarbazepine Good tolerability Neurotoxicity

Allergic rash

Selective enzyme induction

Hyponatraemia

Tiagabine* Few allergic reactions Dizziness

Few interactions Few data in elderly

Levetiracetam* Few allergic reactions Sedation

No interactions Behavioural problems

Pregabalin* No allergic reactions Dizziness

No interactions Weight gain

Few data in elderly

Zonisamide* Broad spectrum Slow titration

Once daily Sedation

No interactions Renal stones

Few data in elderly

*Licensed only for adjunctive use in the United Kingdom.
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Open label studies have indicated that levetiracetam
may be effective in this population.24 w29 Oxcarbazepine
may be similarly well tolerated in younger and older
adults, although 6% of the elderly cohort developed
hyponatraemia, particularly if they were taking
concomitant natriuretic drugs.w30 Long term data on
the value of the newer antiepileptic drugs in elderly
people are lacking.

Psychosocial implications
Epilepsy can have a profound physical and psychologi-
cal impact in old age. Elderly people are particularly
vulnerable to injuries during seizures. The clinical situ-
ation is often complicated by a range of neurodegen-
erative, cerebrovascular, neoplastic, and psychiatric
comorbidities. Problems with concomitant drugs are
common. The stigma associated with diagnosis of

epilepsy can be particularly hard to deal with at this
time of life.25 Quality of life may also be adversely
affected by the loss of a driving licence that may never
be recovered. The unpredictable nature of seizures can
lead to social withdrawal. Loss of confidence and
reduced independence can result in premature admis-
sion to nursing homes and residential care facilities.
Self help groups can provide useful support for
patients (box 3).

Conclusion
Development of epilepsy is common in later life. The
prognosis in terms of seizure control may be better
than in younger populations. The choice of antiepilep-
tic drugs should focus on avoidance of side effects and
adverse drug-drug interactions. The objective should
be complete control of seizures, with enhanced quality
of life. Optimal management requires rapid assess-
ment, accurate diagnosis, effective treatment, assured
education, and sympathetic support.
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Lessons of the week
Acute crystal arthritis mimicking infection after total knee
arthroplasty
G Holt, C Vass, C S Kumar

Total knee arthroplasty is the most effective treatment
to relieve the pain associated with end stage arthritis of
the knee.1 A reported 0.5-2% of people will develop
sepsis of the implant, necessitating lavage and debride-
ment of the affected knee with immediate or delayed
removal of the implant.2 3 The key to successful
management of implant sepsis is early and accurate
diagnosis, which allows prompt treatment. Every
patient with pain and swelling at the site of a total knee
arthroplasty must, therefore, be assessed for infection.1

We report a case of a patient initially diagnosed as
having implant sepsis who in fact had pseudogout of
the knee. This shows the diagnostic difficulties and
issues surrounding management that may arise when a
patient presents with crystal arthritis at the site of pre-
vious joint replacement.

Case report
A previously well 72 year old man presented with a
three day history of progressive swelling of the left
knee with associated pain, erythema of the skin, tachy-
cardia, and a fever of 38.8°C. Two years before, the
patient had had primary total knee arthroplasty
surgery of the affected joint for a diagnosis of osteo-
arthritis. Examination found a reduced range of move-
ment at the knee joint, restricted by pain and swelling.
All other joints were normal. Radiographs of the knee
were unremarkable and showed no evidence of the
implant loosening. Erythrocyte sedimentation rate was
raised at 120 mm in the first hour and C reactive pro-
tein was raised at 333 mg/l. Full blood count and
differential found a total white cell count of 18×109/l,
and a neutrophil count of 12.0×109/l. Serum
electrolytes, hepatic enzymes, bone markers, and urate
were all within normal concentrations. Arthrocentesis
was done and 60 ml of turbid synovial fluid was
aspirated, which was sent for microbiological and bio-
chemical analysis. Initial Gram stain analysis of the
synovial fluid was negative. Microscopy showed a syno-
vial fluid white cell count of 60 000 cells × 106/l, with a
neutrophil population in excess of 90%. In addition to
this, numerous rhomboid shaped crystals were noted,
which were positively bifringent under polarised light.

The patient had no previous history of crystal
arthropathy and in view of the clinical history was
admitted with a presumptive diagnosis of implant
sepsis.

Later that evening, the patient was taken to theatre
for open lavage and debridement. The knee was
explored through an anterior approach, and the com-
ponents seemed well fixed. No frank pus was seen
within the joint, and the knee was irrigated thoroughly.
Culture of all preoperative joint aspirates, blood
cultures, and all intraoperative specimens remained
negative for bacterial and fungal growth. Microscopic
examination of a specimen of synovial tissue showed a
large number of positively bifringent crystals consist-
ent with calcium pyrophosphate dihydrate. After
surgery, antibiotics were discontinued and the patient
started taking 50 mg diclofenac sodium three times a
day. After seven days, the patient had made a full
recovery and was discharged to be reviewed at the out-
patient clinic.

Discussion
The case shows the diagnostic difficulties that may
arise when a person presents with acute crystal arthri-
tis at the site of a previous joint arthroplasty. Both sep-
tic and crystal arthritis may present similarly, with joint
pain, effusion, erythema, fever, leucocytosis, and raised
serum inflammatory markers. In both conditions,
analysis of synovial fluid obtained by arthrocentesis
typically shows a raised white cell count with a
differential neutrophil count typically in excess of
90%.4 The diagnosis of crystal arthritis is normally
based on the identification of monosodium urate or
calcium pyrophosphate dihydrate crystals in synovial
fluid examined under polarising light microscopy.
Unlike gout, no known serum biochemical markers for
pseudogout exist.5 Most cases of pseudogout are
idiopathic, although it has been associated with ageing,
trauma, hyperparathyroidism, Gitelman’s syndrome,
and haemochromatosis.4 The most common sites of
deposition of calcium pyrophosphate dihydrate crys-
tals are the knee, wrist, and shoulder.6 Non-steroidal
anti-inflammatory drugs are the mainstay of treatment,
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