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ABSTRACT
Epilepsy in the elderly has high incidence and prevalence and is often underecognized. Objective: To describe etiological prevalence of
epilepsy and epileptic seizures in elderly inpatients. Methods: Retrospective analysis was performed on elderly patients who had epilepsy
or epileptic seizures during hospitalization, from January 2009 to December 2010. One hundred and twenty patients were enrolled. They
were divided into two age subgroups (median 75 years) with the purpose to compare etiologies. Results: The most common etiology was
ischemic stroke (36.7%), followed by neoplasias (13.3%), hemorrhagic stroke (11.7%), dementias (11.4%) and metabolic disturbances
(5.5%). The analysis of etiological association showed that ischemic stroke was predominant in the younger subgroup (45% vs 30%), and
dementias in the older one (18.9% vs 3.8%), but with no statistical significance (p = 0.23). Conclusion: This study suggests that epilepsy
and epileptic seizures in the elderly inpatients have etiological association with stroke, neoplasias and dementias.
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RESUMO
Epilepsia no idoso tem alta incidência e prevalência e é frequentemente sub diagnosticada. Objetivo: Descrever a prevalência etiológica da
epilepsia e crises epilépticas em idosos internados.Métodos: Estudo retrospectivo, envolvendo idosos hospitalizados, de 60 anos oumais, que
foram admitidos de janeiro de 2009 a dezembro de 2010 por terem apresentado epilepsia e crises epilépticas durante a hospitalização. Cento
e vinte pacientes foram incluídos no estudo. Os pacientes foram divididos em dois subgrupos de idade (mediana 75 anos), com o propósito de
comparar etiologias. Resultados: A etiologia mais comum foi o acidente vascular cerebral isquêmico (36,7%), seguido por neoplasias (13,3%),
acidente vascular cerebral hemorrágico (11,7%), demências (11,4%) e distúrbios metabólicos (5,5%). A análise da associação etiológica
mostrou que o acidente vascular cerebral isquêmico predominou no subgrupo mais jovem (45% vs 30%), e as demências no subgrupo mais
velho (18,9% vs 3,8%), contudo essa diferença não evidenciou significância estatística (p = 0,23). Conclusão: Este estudo sugere que epilepsia
e crise epiléptica em idosos internados têm associação etiológica com acidente vascular cerebral, neoplasias e demências.

Palavras-chave: crise epiléptica, epilepsia, etiologia, idosos, prevalência.

Epilepsy is a chronic neurological condition character-
ized by recurrent epileptic seizures1. It is the third most
frequent, serious and chronic neurological disorder in the
elderly following stroke and dementia2. Epilepsy and epi-
leptic seizures in the elderly present clinical features that dif-
fer from those that occur in younger individuals.

Demography profile in developed and developing coun-
tries is changing with increasing life expectation, thus the
elderly comprise the fastest growing group of the population.
It is estimated that for the year 2020, 50% of new cases of

epilepsy will be diagnosed in elders3. People over 75 years
account for higher incidence of acute symptomatic seizures,
epilepsy and status epilepticus compared to other age
groups4. Moreover, currently 25 to 30% of new onset epilepsy
is diagnosed in elders4,5.

The prevalence of active epilepsy in the elderly is up to
1.5%, almost three times higher than in younger adults,
but among nursing home residents may exceed 5%6.

Although the high incidence of epilepsy, the prevalence is
relatively low possibly because of the highmortality for old-aged
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people secondary to etiology of the epilepsy2,7. Despite its high
incidence, epilepsy in old-aged people often goes underecog-
nized and even neglected being a significant public health
problem. Even after the advent of imaging techniques, as
many as 25 to 40% of new epilepsy cases in elders have no
obvious underlying etiology8.

Risk factors for epilepsy and seizures etiology vary with
age. Whilst genetic and congenital diseases are predomi-
nantly associated with epilepsy in children and youth age,
cerebrovascular disease (CVD) is the most common risk fac-
tor for epilepsy and seizures in older age9. Stroke is the most
important underlying etiology of new-onset epilepsy in peo-
ple 65 years old and older reaching 30 to 50% of cases where
the cause has been identified9,10.

Neurodegenerative diseases, such as Alzheimer’s disease
(AD) and others dementias, increase the risk of unprovoked
seizures by six to ten times compared with dementia-free
patients6,11. Patients with longer standing disease seems to
be more at risk of developing seizures or epilepsy than those
with a shorter duration of the disease11. Neoplasias may
occur at any age and can lead to epilepsy, however are more
common after 40 years old2. Seizures are frequently initial
symptoms of metastatic disease.

Traumatic brain injury, most of them following falls, is a
significant cause of seizures in the elderly, reaching up to
20% of epilepsies in this age group12. Seemingly mild trau-
matic brain injury may become potentially severe for elders,
notably for those under anticoagulants or antiplatelet pre-
scription because of the risk of subarachnoid hemorrhage6.

Acute symptomatic seizures (provoked seizures) often
occur in the elderly in the onset of acute illnesses such as
stroke, traumatic brain injury or in the course of toxic or
metabolic disorders.

Hospitalized elderly are often under multiple drugs (poly-
pharmacy) prescription, have multiple comorbidities, which
therefore make them an especially vulnerable and suscept-
ible population to injuries resulting from epileptic seizures.

METHODS

Retrospective, cross-sectional study was performed on
patients 60 years aged and older consecutively admitted
due several neurological disorders, in a tertiary center in
Salvador (Bahia, Brazil) from January 1st, 2009 through
December 31nd, 2010. We analyzed charts of 782 hospitalized
patients and selected from those, 120 patients whose onset
of epilepsy or epileptic seizure was at their sixties and above
(late-onset epilepsy). The group was subdivided in two (med-
ian age 75 years), with the purpose to compare etiologies. All
patients were under assistance of the neurology team. We
excluded patients in whom it was not possible to set the
time of the onset of epilepsy or epileptic seizure and those

who had epileptic seizures previous at the cutting age (60
years old). We also conducted a phone interview with
patient or caregiver for further information, when necessary.

The diagnosis of epilepsy and epileptic seizures was
established according to the concepts of Glossary of
Descriptive Terminology for Ictal Semiology: Report of the
International League Against Epilepsy (ILAE) Task Force
on Classification and Terminology1. We used the recom-
mendation for a definition of acute symptomatic seizure
(early seizures) endorsed by ILAE Executive Committee13.

We analyzed the etiologies of epilepsy and epileptic sei-
zures, severity, comorbidities such as systemic arterial hyper-
tension, diabetes mellitus, dyslipidemia, age and gender.

The study was approved by the Research Ethics
Committee of the São Rafael Hospital, Salvador, Brazil.

The statistical analysis was performed with SPSS, version
14.0. The etiological prevalence was described as proportion.
The analysis was performed dividing the sample in two age
groups by the median of 75 years: younger subgroup, under
75 years old (56/47%), and the older subgroup (64/54%), at
75 years old and older. The age was compared among the etio-
logic groups by variance analysis. The categorical variables
were compared by the Chi-square and quantitative variables
by t-Student and the non parametric Mann-Whitney test.

RESULTS

One hundred and twenty patients were enrolled in the
study, aged 75 ± 9.1 years (mean ± SD), 55% (66) females.
Systemic arterial hypertension was the most common
cardiovascular risk factor and it was found in 88% (106)
patients. Diabetes mellitus occurred in 32% (38) and dyslipi-
demia in 26% (31) patients. Duration disease was 1.1 ± 2.2
years (Table 1).

Status epilepticus occurred in 7.5% (9) patients. Acute
symptomatic seizures were found in 7.5% (9) patients and
were associated with antibiotic use (5 patients), alcohol
use in patient with CVD and concomitant renal failure (1
patient), metabolic disorder (2 patients) and in the set of
acute ischemic stroke (1 patient).

The type of epileptic seizure was ascertained in 61.8% (75)
of patients. Generalized seizures were described in 37.2% (45)
of patients and focal seizures in 24.6% (30) of them (Table 1).
In the remaining cases there was not enough information in
the medical records to allow seizures were classified.

Etiological prevalence
Ischemic stroke was the most important etiology (37%),

followed by hemorrhagic stroke (12%), intracranial neoplasias
(13%), Alzheimer’s disease (6.7%), others dementias (4.7%),
metabolic disturbance (5.5%), and others etiologies (brain
injury sequel, normal pressure hydrocephalus, meningitis,

84 Arq Neuropsiquiatr 2015;73(2):83-89



hemangioma, anoxic encephalopathy, alcoholism, antibiotics),
and unknown (21%) (Figure 1).

The analyze of the subgroup of patients aged at least 75
years old (Figure 2) suggests that ischemic stroke is the main
cause of epilepsy and epileptic seizures, however, with the
progression of age there is a tendency toward increasing
in neurodegenerative causes, eg, dementias. In the subgroup
under 75 years of age, ischemic stroke becomes even more
prevalent (Figure 3 and 4).

DISCUSSION

In our study, we identified 120 (15%) hospitalized elderly
patients with new-onset epilepsy and epileptic seizures.
These patients had multiple comorbidities, being systemic
arterial hypertension (88%) and ischemic stroke (37%) the
two most common. Seizures were the main reason for hospit-
alization of only 18 (15%) patients. The remaining patients
were hospitalized due several neurological disorders.

We found more generalized (33%) than focal seizures, and
an even higher frequency of not classified seizures (38%)
unlike to what has been demonstrated in most studies on epi-
lepsy and epileptic seizures in aging people. It’s important to
highlight that many seizures classified as generalized type in
studies that did not use the electroencephalogram (EEG) in
all patients, as our study, were indeed focal seizures with sec-
ondary generalization. This unexpected high proportion of
generalized type seizures may probable represent indeed focal
seizures which the onset of the event was not witnessed or

described in medical records. There are few studies addressed
to elderly hospitalized population in which comorbidities
such as metabolic disturbances, anoxic encephalopathy, and
seizures induced by drugs contribute to the occurrence of
generalized seizures.

In our sample, the most common etiology associated
with epilepsy and epileptic seizures was stroke (49%), similar
to others published studies14,15. However the majority of pub-
lished studies did not stratify the etiological prevalence by
age group. Of 120 patients, 88% had systemic arterial hyper-
tension, the most significant risk factor for stroke10. When
analyzing systemic arterial hypertension, diabetes mellitus
and dyslipidemia, we found that none of these comorbidities
was an independent risk factor for seizures.

Ischemic stroke (37%) was more common than hemorrha-
gic stroke (12%). Seizures are one of the most common seque-
lae of stroke, especially in high-risk subgroups, such as
patients with cardiac arrhythmia, subarachnoid hemorrhage
(SAH), transient ischemic attack, hyperlipidemia and also
smokers10,16,17. Study conducted in a cohort of 593 patients
consecutively admitted in a stroke unit, found a prevalence
rate of epileptic seizures of 11.6% and identified that those
occurred more frequently in patients with more severe stroke
and in sinus thrombosis. The location of stroke, including cor-
tical versus subcortical, did not influence the risk of seizures.
The authors also concluded that conventional vascular risk
factors were not associated with the occurrence of post-stroke
seizures18. In a prospective study, acute symptomatic seizures
occurred within the first week of stroke and they were more
common in cases of intracerebral hemorrhage (14%)19. The
incidence of late seizure ranges from 3 to 14%14,20. Although
post stroke epilepsy occurs more often after 3 months to 1
year, unprovoked seizures have been reported up to 14 years
of initial vascular event20,21.

In our study we identified only one patient who
developed acute seizures in the course of acute stroke.
Hemorrhagic stroke and cortical location were independent
predictors of acute symptomatic seizures in the prospective,
multicentric study of 714 patients from 26 to 97 years old10.
Perhaps the relative scarcity of cases of hemorrhagic stroke
in this sample is explained by the fact that most of these
patients were attended by the neurosurgery department of
the hospital. A retrospective, case-control study, to evaluate
prevalence and radiological subtypes of CVD in epilepsy and
epileptic seizures of late onset found that CVD is signific-
antly more prevalent in patients with late onset seizures
than in controls. Signs of large vessel disease (cortical and
subcortical infarcts), were present in 21.9% of cases versus
1.9% of controls (p , 0.001) and signs of small vessels dis-
eases (periventricular white matter or subcortical lesions,
including leukoaraiosis) were found in 49.5% of cases versus
32.3% of controls (p , 0.05). The small vessel disease see-
mingly associated with higher severity22.

Table 1. Clinical characteristics of the sample.

Variables

Sample size 120
Demographic data
Age (years) 75 ± 9.1
Gender (female) 66 (55%)
Marital status (unmaried) 18 (15%)
Assistance by SUS 19 (16%)
Cardiovascular risk factors
Diabetes 38 (32%)
Systemic arterial hypertension 106 (88%)
Dyslipidemia 31 (26%)
Clínical data of epilepsy
Disease duration (years) 1.1 ± 2.2
Status epilepticus 9 (7.5%)
Acute symptomatic seizure 9 (7.5%)
Epileptic seizure type
Generalized 40 (33%)
Secondarily generalized 7 (5.8%)
Simple partial 16 (13%)
Complex partial 7 (5.8%)
Myoclonic 5 (4.2%)
Not classified 45 (38%)

SUS: Sistema Único de Saúde.
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In this sample 52% of patients had a diagnosis of epi-
lepsy already done before admission, thus only 48% were
submitted to neuroimaging exams during hospitalization,
therefore we could not obtain enough data to correlate
location and type of etiologic stroke with the epilepsy or
epileptic seizure.

Dementias were the second most common etiology asso-
ciated with epilepsy and epileptic seizures (18.9%) in those

older than age 75 years. In this subgroup, probable AD
was responsible for 10.9% of cases while for the remaining,
the causes assigned of cognitive impairment were mixed
dementia, vascular and Lewy Body. In AD patients, the fre-
quency of epilepsy is 10%-22%, which is in agreement with
the results obtained in our study23. Epidemiological studies
have shown that seizures or epilepsy are significantly more
common in patients with dementia, about 6 to 10 times

Figure 2. Etiological prevalence of epilepsy in the subgroup of patients aged at least 75 years old (median age).

Figure 1. Etiological prevalence among the 120 patients.
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Figure 4. Comparison of age among subgroups defined by etiologies of epilepsy. p value = 0.23 for comparing between age groups.

Figure 3. Etiological prevalence of epilepsy in the subgroup of patients younger than 75 years (median age).

Telma Rocha de Assis et al. Etiological prevalence of epilepsy and seizures 87



compared to the general population11,24. In some studies, as
described in our sample, it was noted that AD patients with
severe cognitive impairment and longer disease duration
($ 3 years), may be at greater risk of developing seizures
than those with shorter duration of disease5,11.

Intracranial neoplasias were the second most frequent
cause associated with epilepsy and epileptic seizures (20%)
in the subgroup aged below 75 years. Brain metastases (lung,
bladder, pancreas, esophagus, liver, breast, uterus and colon),
were the most prevalent malignancies, occurring in 11
patients. In the remaining cases, the primary tumors were:
primary central nervous system (CNS) lymphoma, menin-
gioma, anaplastic ependymoma and anaplastic astrocytoma.
Elders with brain tumors are less likely to present seizures
than younger patients, but age is a risk factor for increased
mortality in those who develop seizures5.

Metabolic disorders occurred more frequently in the sub-
group older than 75 years old (9.4%), and the main causes
were uremia, liver failure, hypoglycemia, hyponatremia and
hypoxia. Metabolic disorders are responsible for 10 to 15%
of seizures in the elderly25. Acute symptomatic seizures in
the elderly, like occur in young individuals may be secondary
to acute complications such as fever, liver or renal diseases
and electrolyte disturbances.

In the group of other etiologies, five patients had seizures
associated with the use of drugs with potential proconvulsant
effects such as antibiotics like quinolones (3 patients used
ciprofloxacin), and beta-lactams (2 patients used carbape-
nems). This group of patients had severe diseases associated
with other several conditions known to be related with
increased risk of seizures, such as meningitis, septicemia
and metabolic encephalopathy. Elders, especially those hospi-
talized, are a vulnerable population and are exposed to high
risk of experiencing seizures precipitated by drugs. A large
study involving 1.754 patients treated with imipenem / cilas-
tatin, to assess risk factors for seizures, concluded that
patients with drug-related seizures had lower creatinine clear-
ance, lower body weight, were older and more seriously ill26.

Nearly 10% of seizures in the elderly are associated with the
use of alcohol and prescription drugs, and the most commonly
known to lower the seizure threshold are the opioid analgesics
(especially meperidine), the quinolones and beta-lactam antibio-
tics especially cephalosporin 3rd and 4th, generation and carba-
penems, tricyclic antidepressants and bupropion, theophylline,
antipsychotic drugs (especially phenothiazines and clozapine)
and isoniazid5,25,27,28. Study conducted in the UK, assessing data
in the General Practice Research Database, concluded that 10%
of prescriptions of antiepileptic drugs (AEDs) in adults were
associated with coprescription of at least one proconvulsant
drug27. Drug-induced seizures are potentially related to the
use of more than one drug, high doses, parenteral administra-
tion and comorbidity. Convulsive and non-convulsive status epi-
lepticus have been related to prescription drugs. It is estimated

that 15% of patients with seizures secondary to drug use can
develop status epilepticus28. The frequency and severity of
adverse effects of drugs tend to be higher in the elderly, due
to the progressive decline of the regulatory mechanisms of
homeostasis9. The elderly have an increased sensitivity to low
seizure threshold, and therefore may be more susceptible to epi-
leptiform activity29. Furthermore, elderly patients with epilepsy
and under use of AED, are often in polypharmacy becoming
then more prone to adverse effects of the pharmacokinetic
and pharmacodynamics interactions between drugs27.

In our sample, one patient had seizures by AED with-
drawal. We found no studies addressed to discontinuation
of use of AEDs in this population, probably because most
seizures have structural-metabolic cause and so these
patients are at high risk for seizure recurrence after AED
withdrawal. One chronic alcoholic patient had recurrent
generalized seizures precipitated by alcohol. In this case, sei-
zures were not caused by alcohol withdrawal, but occurred
during the period of drug intake.

Despite the scarcity of complementary tests performed
during hospitalization, only a small number of patients
(12.5%) had no etiological diagnosis elucidated. In a ret-
rospective analysis of 130 patients older than age 50 years
who were hospitalized with a diagnosis of epilepsy, 22.3%
had not identified the possible causes of seizures30. The large
number of symptomatic etiologies in hospitalized patients
contrasts with the high frequency of unknown causes in
population studies. The opportunity of readiness in invest-
igation in hospitalized patients resulted in higher rate of
etiological definition compared to previously reported data.

The most important limitation of our study is related to
its retrospective design. We could not obtain all the informa-
tion needed to answer important questions such as, seizures
description, the time interval between the stroke diagnosis
(in the case of stroke as etiology) and the onset of seizures.
The attempts to get those answers, by contact with family,
were not always succeeded, especially when the patient at
issue had already died. On the other hand, diagnosis by
ICD 10 (International Classification of Diseases) at discharge
not always considered the diagnosis of seizures, convulsions
or epilepsy, as many patients were discharged by another
physician rather than the neurologist.

It is crucial to identify the risk factors and the many con-
ditions associated with new-onset epilepsy in the elderly,
especially those related to the hospital environment, consider-
ing that they may predispose the brain to seizures. Seizures of
unknown etiology in the elderly require neurological and clin-
ical investigation, and neuroimaging studies in the follow up,
in order to diagnose neoplasias or cerebrovascular disease
that has not been demonstrated in their initial approach.

Future clinical studies addressed to the elderly with epi-
lepsy may contribute to providing better quality of care for
this population.
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We conclude that, in this population of hospitalized eld-
erly, epilepsy and epileptic seizures were mainly due to

stroke, neoplasias and dementia. Ischemic stroke was the
most important cause of late-onset seizures.
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