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ABSTRACT: Seizure and epilepsy in elderly compared with younger adult population, differs in etiology, clinical presentation and 

prognosis. Management of epilepsy in elderly individual can be complicated by various factors, like concurrent medical illnesses, 

drug interactions, changes in pharmacokinetics and altered central nervous system pharmacodynamics. Adverse effects of anti-

epileptic drugs are also high in elderly people. 

METHODS: One hundred and fifty-four patients with seizures and epilepsies and age more than 60 years were included in the 

study. All enrolled patients underwent detailed clinical history, laboratory investigations and imaging studies. Classification of 

seizure was done as per ILAE classification 1981/1989.  

RESULTS: A total of 154 patients aged 60 or more were included in the study, out of which 102 (66.2%) males and 52 (33.76%) 

females. One hundred and eight (70.1%) patients started having seizures after 60 years of age and remaining patients (29.9%) had 

seizure onset before 60 years. Symptomatic epilepsies were the most common type of epilepsy (78.6%) and partial seizures were 

the most common type of seizure in the study (51.9%). Cerebrovascular diseases were the most common cause of seizures and 

epilepsies in elderly (44.8%) followed by CNS infections (11.7%), metabolic factors (7.8%), brain tumors (6.5%), head injury 

(6.5%) and hippocampal sclerosis (4.6%). EEGs were abnormal in 34.9% patients, whereas CT brain (n=154) and MRI brain 

(n=102) were abnormal in 61.7% and 59.7% respectively. Majority of patients had received only one AED at the time of inclusion 

(59.1%) in the study. Phenytoin was the most common antiepileptic that was used for the treatment of seizures (74.7%). Overall 

incidence of AED induced adverse effects was 22.1%. Most common adverse effect was drowsiness (13.6%) followed by decrease 

memory (5.2%) and tremor (3.2%). Incidence of adverse reactions was highest among phenobarbitone treated group (33.3%). 
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INTRODUCTION: Seizures occur in an age dependent, 

bimodal pattern with an initial peak in incidence during the 

first year of life and then a sustained rise in incidence 

beginning around the age of 60 years that surpasses 

incidence at all other ages.1-3 As people are surviving longer, 

the average age of the population further rises increasing the 

number of elderly individuals at risk for developing seizures 

and epilepsy.4 Studies have shown approximately 1-2% of the 

aging population has epilepsy.5 At age over 75 years, it 

increases by two to three fold as compared to younger age 

group with greatest prevalence is in elders over 85 years.5-7 

Epilepsy in elderly compared with younger adult population 

differs in etiology, clinical presentation and prognosis.  

Management of epilepsy in elderly individual can be 

complicated by many factors including concurrent medical 

illnesses, drug interactions, changes in pharmacokinetics and 

altered central nervous system pharmacodynamics. Adverse 

effects of anti-epileptic drugs and seizures related deaths are 

also high in elderly people. 
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In Asia, there are limited published data on seizures and 

epilepsy in elderly. In this paper, we are trying to report our 

findings of study on elderly epilepsy. 

 

METHODS: This prospective study was conducted in a 

tertiary care centre in North India. Patients with seizures and 

epilepsies and age more than 60 years were included in the 

study. All enrolled patients underwent detailed clinical 

history as per standard seizures questionnaire, laboratory 

investigations and imaging studies. Classification of seizure 

and epilepsies were done as per ILAE classification 

1981/1989.8 

 

RESULTS: 

Clinical Characteristics: A total of 154 patients aged 60 or 

more (Mean 66.25±5.95 years) were included in the study, 

out of which 102 (66.2%) males and 52 (33.76%) females. 

Out of 154 patients, 108 (70.1%) patients started having 

seizures after 60 years of age and remaining patients (29.9%) 

had seizure onset before 60 years and mean age of onset was 

58.72±6.35 years. Mean duration of seizure disorders was 

7.66±14.58 years, ranging from 1 day to 55 years. Most of the 

patients (46.1%) had seizures for more than 2 years. Among 

the 154 patients, 42 (27.3%) had acute symptomatic seizures 

and remaining 112 (72.7%) had unprovoked seizures 

(Epilepsy). Majority of patients (51.9%) had partial seizures 

followed by primary generalized tonic-clonic seizures in 74 

(48.1%).  
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Table 1: Clinical profiles of elderly patients with seizures and epilepsy. Table showing demographic data, age at seizure 
onset, duration of seizures and epilepsy, types of seizures, epilepsy syndromes and postictal events. 

Total Enrolled Patients 154 

 

Types of Seizures  

Mean age 
66.25±5.95 yrs. 

(Range 60- 87 yrs.) 
Simple partial Seizures 7(4.5%) 

Male 102(66.2%) Complex partial Seizures 14(9.0%) 

Female 52(33.76%) Partial Seizures with secondary generalization 59(38.4%) 

Age at Seizure onset  Primary generalized  tonic-clonic Seizures 74(48.1%) 

Mean 58.72±6.35 years Acute Symptomatic Seizures 42(27.3%) 
<30 yrs. 16(10.4%) Epilepsy syndromes 112(72.7%) 

30-60 yrs. 30(19.5%) Symptomatic Epilepsy* 88(78.6%) 
≥60 yrs. 108(70.1%) Idiopathic Epilepsy* 12(10.7%) 

Duration of Seizures  Cryptogenic* 10(8.9%) 

  Unclassified 2(1.8%) 
<1 month 50(32.5%) Postictal period  

1month- 1year 15(9.8%) Confusion 101(65.58%) 
1-2 yrs. 18(11.6%) Neurodeficit 54(35.06%) 
≥2 yrs. 71(46.1%) Headache 23(14.94%) 

   Loss of consciousness 16(19.24%) 
*Both localization-related and generalized epilepsies were included 

 
 

Table 2: Abnormalities detected in EEG, Computed Tomography and MRI brain studies. 
CT brain was done in all 154 patients, whereas EEG and MRI brain was done in 146 and 102 patients respectively. 
Investigations Number of Patients Investigations Number of Patients 

EEG  MRI brain  
Focal slowing 18(12.3%) Infarct 29(28.5%) 

Generalized slowing 30(20.5%) Intracranial haemorrhage 3(2.9%) 
Epileptiform discharges 3(2.1%) Tumors 9(8.9%) 

Normal 95(65.1%) Cerebral atrophy 3(2.9%) 
CT brain  Granulomatous lesions 7(6.9%) 
Infarct 56(36.4%) Hippocampal sclerosis 7(6.9%) 

ICH 11(7.4%) Hygroma 1(0.9%) 
Tumors 9(5.8%) Microangiopathic changes 1(0.9%) 

Gliotic foci 9(5.8%) AVM 1(0.9%) 
Granulomatous lesions 8(5.1%) Normal 41(40.3%) 

Cerebral atrophy 2(1.2%)   
Normal 59(38.3%)   

 

Out of 112 patients with epilepsy, symptomatic epilepsy 

was by far the most common type of epilepsy in this study 

(78.6%) followed by idiopathic epilepsy 12 (10.7%) and 

cryptogenic epilepsy 10 (8.9%). The clinical characteristics of 

enrolled patients are shown in Table1. 
 

Etiology of Seizures: Etiologies of seizures were known in 

129 (83.8%) patients. The commonest cause of seizures was 

stroke (44.8%) followed by CNS infections (11.7%), 

metabolic factors (7.8%), brain tumors (6.5%), head injury 

(6.5%) and hippocampal sclerosis (4.6%). Dementia, cystic 

hygroma and arterio-venous malformation was seen in one 

patient each (0.6%). Twenty five (16.3%) patients had either 

idiopathic or cryptogenic seizures. Figure 1 showing various 

etiologies of seizures in the studied population. 
 

EEG and Neuroimaging: EEG was available in 146 patients, 

out of whom abnormalities were seen in 56 (34.9%) patients. 

Most common abnormality was generalized slowing (20.5%), 

followed by focal slowing (12.3%) and spike-wave discharges 

(2.1%). CT brain was done in all patients and abnormalities 

were seen in 95 (61.7%) patients.  

 

 

 

Most common abnormality was infarct 58.9% followed 

by intracranial haemorrhage (11.6%), tumors (9.5%), gliotic 

foci (9.5%) and granulomatous lesions (8.4%).  

One hundred and two patients underwent MRI brain 

study, out of which 61 (59.7%) patients had abnormal 

findings. Infarct was the most common MRI abnormality 

(47.6%) followed by tumors (14.8%), hippocampal sclerosis 

(11.5%), granulomatous lesions (11.5%), intracranial 

haemorrhage (4.9%), cerebral atrophy (4.9%) and others 

4.8%. Table 2 showing various EEG and neuroimaging 

findings in the present study. 
 

Antiepileptic Therapy: During entire course of illness, 91 

(59.1%) patients received only one antiepileptic drug, 44 

(28.6%) patients received two antiepileptic drugs and 

remaining 19 (12.3%) patients received more than two 

antiepileptic drugs. The most common antiepileptic drug 

used for the treatment of seizures was Phenytoin 115 

(74.4%), whereas Carbamazepine was used in 28 (18.2%) 

patients followed by Phenobarbitone 21 (13.6%), Sodium 

valproate 18 (11.7%), Levetiracetam 9 (5.8%), Lamotrigine 1 

(0.7%), Divalproex sodium 1 (0.7%), and Oxcarbazepine 1 

(0.7%). Clobazam was combined with other antiepileptic 

drugs in 46 (29.9%) patients.  
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Drug levels of phenytoin (Mean 11.8±2.6), 

phenobarbitone (Mean 19.9±2.4), carbamazepine (Mean 

5.4±1.3) and sodium valproate (Mean 58.6±4.3) were done in 

52, 16, 15 and 15 number of patients respectively.  

Overall 34 (22.1%) patients experienced different types 

of adverse effects due to antiepileptic therapy. Drowsiness 

was the most common (13.6%) adverse effect followed by                                   

 

 decrease memory (5.2%) and tremor (3.2%). Incidence of 

adverse effect was maximum in phenobarbitone treated  

group (33.3%) followed by clobazam (23.9%), sodium 

valproate (22.2%), carbamazepine (17.9%) and phenytoin 

(14.8%) group. Different profiles of antiepileptic drug 

therapy (Mean dose, mean duration of therapy, drug levels 

and incidence of adverse effects) are shown in Table 3. 
 

Table 3: Antiepileptic drug profiles of the study. Table showing total recipient, mean dose,  
mean duration of therapy, mean drug level and incidence of adverse effects of antiepileptic drugs. 

Antiepileptic 
Drug 

 

Total 
Recipient 

Mean Dose 
(Range) 

mg/d 

Mean Duration of Intake in 
Years (Range) 

Mean Drug 
Level 

(Range) 
In μg/ml 

Incidence of 
Adverse Effects 

Phenytoin 115(74.7%) 
290.53±51.40 

(100-400) 
4.98± 10.03 

 (1 day-55 yr) 
11.8±2.6 

(5.9-17.6) 
17(14.8%) 

Carbamazepine 28(18.2%) 
566.49±228.29 

(300-1200) 
3.73±4.90         

(10 days-19yrs) 
5.4±1.3 

(3.3-8.4) 
5(17.9%) 

Sodium valproate 18(11.7%) 
783.61±188.65 

(600-1000) 
5.83±11.99      

(2 days-45yrs) 
58.6±4.3 

(56.2-86.2) 
4(22.2%) 

Phenobarbitone 2113.6%) 
100.09±41.97 

(60-180) 
21.99±19.95     

(2 month-65yrs) 
19.9±2.4 

(16.2-23.4) 
7(33.3%) 

Levetiracetam 9(5.7%) 
842.68±176.78 

(500-1000) 
0.43±0.66          

(2 days-2yrs) 
 Nil 

Clobazam 46(29.9%) 
12.47±6.21 

(5-30) 
0.99±1.89          

(1 days-10yrs) 
 11(23.9%) 

Lamotrigine 1(0.6%) 150   Nil 
Divalproex 

Sodium 
1(0.6%) 1250   Nil 

Oxcarbazepine 1(0.6%) 900   Nil 

 
 

 
 

 

DISCUSSION: The demographic trend clearly shows that the 

population of the world is aging, and by 2025 in many 

developed countries the proportion of the population older 

than 60 years will be more than 30%.9 

The incidence of a “First” seizure has been reported to 

be 52 to 59 per 100,000 in persons 40 to 59 years of age, but 

goes up to 127 per 100,000 in those 60 years and older.10 

Seizures and epilepsy will become an important and common 

clinical problem in elderly. Major known causes of seizures in 

this age group are cerebrovascular disease, brain tumors, CNS 

infections, head trauma, Alzheimer’s disease and various 

toxic-metabolic syndromes such as non-ketotic hyper-

glycemia and drug toxicity.11,12 Recognition of seizures in 

elderly may be complicated by relatively unique clinical 

presentation and differential diagnosis. Pharmacological 

treatment is complicated by age-related changes in 

pharmacokinetics and pharmacodynamics and various drug 

interactions. We undertook this study to assess the clinical 

profile of epilepsy in elderly. In this study, we evaluated 154 

patients and categorized them into different seizure and 

epilepsy types. 

Our finding on male preponderance of seizures and 

epilepsies in elderly was also previously described by Hiyoshi 

et al.13 Prolonged postictal confusion was the most common 

postictal phenomenon found in this study, which was similar 

to previous study done by Stefan et al.14  
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Partial seizures are the most common type of seizure 

seen among the elderly patients with seizures. In a study by 

Hiyoshi et al., 76.3% elderly patients with seizures have 

partial seizures and similar findings were also reported by 

Sundaram. Sundaram in his study of 67 patients with epilepsy 

found partial seizures in 45 (67%) and generalized seizures 

in 22 (33%) patients.15  

A study by Ettinger et al., found equal percentage of 

partial and generalized seizures in 82 elderly patients with 

new-onset seizures. In this study, 33 (41%) had acute 

symptomatic seizures followed by remote symptomatic 

seizures in 32 (40%), progressive encephalopathy in 9 

(11%), and idiopathic in 6 (8%).16 In our study, acute 

symptomatic seizures were seen in 42 (27.3%) and the 

remaining 112 (72.7%) patients had unprovoked seizures 

(Epilepsy). Symptomatic epilepsies are the most common 

type of epilepsy in elderly, as previously reported in various 

studies was also found in our study.14,17,19 In a study by 

Hauser et al., reported symptomatic epilepsy in 55% patients 

and cryptogenic/idiopathic epilepsy in 45%.6  

Cerebrovascular diseases continue to be a most 

common cause of seizures and epilepsy in elderly followed by 

metabolic, infections, trauma, tumors and others.12,19 In our 

study, Cerebrovascular diseases was found to be the 

commonest cause of seizures (44.8%) in elderly individuals, 

which was similar to the previously reported studies.6,11 

Though EEG is the most commonly performed investigation 

in patients with seizures, it is less specific and sensitive than 

neuroimaging.20 With advancing age, 12-38% of healthy 

individuals develop EEG abnormalities. Therefore, diagnosis 

of seizure disorder in elderly should not be made solely on 

EEG findings, but can be useful for identifying the seizure 

type.  

About 20-40% elderly patients with seizures can have 

abnormal interictal EEGs.21,23 In the VA Cooperative Study, 

593 patients underwent EEG study where they found normal 

EEG in 31.3% patients and nonspecific abnormalities in many 

patients.24,25 In our study, EEG abnormalities were seen in 56 

(34.9%) patients which was similar to the previously 

reported studies. Neuroimagings are the most important 

investigations in the evaluation of patients with seizures 

which can detect intracerebral lesions.  

Magnetic resonance imaging (MRI) is the gold standard, 

detecting pathology more accurately than computerized 

tomography. In the VA Cooperative Study, 82% elderly 

patients with seizures had abnormal CT and MRI findings out 

of which 42.6% patients had cerebrovascular accident and 

40.9% displayed small-vessel disease.24 Another study by 

Christine et al., found cortical infarcts in 20% cases followed 

by tumor (10%), cryptic arteriovenous malformation (4%) 

and mesiotemporal sclerosis (2%).26 In our study, CT brain 

was abnormal in 95 (61.7%) patients and 61 (59.7%) 

patients had abnormal MRI brain. This finding of 

neuroimaging was due to selection of patients for MRI brain 

study. MRI brain was done in many patients who were having 

normal CT brain and showed abnormal MRI sudy. 

To select the appropriate drug and dosage for each elderly 

individual, a variety of issues must be considered. Many of the 

challenges posed by treating elderly patients are due to age-

related changes in pharmacokinetics of antiepileptic drugs 

(AEDs). There are significant changes in absorption, 

distribution, metabolism, and excretion of AEDs and other 

medications in elderly patients. There is significant risk of 

drug interaction among elderly due to various co-

prescriptions.27 Approximately, 60-70% of elderly epileptics 

can be adequately controlled with mono-therapy; 50-60% of 

those failing mono-therapy can be satisfactorily treated with 

an alternate second drug.13 Studies have shown 

approximately 15-25% elderly epileptics experienced 

adverse reactions to antiepileptics, especially older AEDs .28,30 

In our study, 91 (59.1%) patients were on monotherapy and 

remaining 63 (40.9%) patients received two or more 

antiepileptic drugs. Overall percentage of adverse effect was 

22.1% and drowsiness was most common type of side effects 

encountered by the patients. 
 

CONCLUSION: Seizures and epilepsies in elderly, compared 

with the younger adult population, differ in etiology, clinical 

presentation, and prognosis. Despite the rising prevalence 

and potentially profound physical and psychosocial effects of 

new-onset epilepsy in elderly people, this disorder has 

received surprisingly little research focus. Antiepileptic drugs 

therapy in elderly requires pharmacokinetics and 

pharmacodynamic adjustment due to the physiological 

changes associated with aging and frequent co-morbid 

conditions. There is increasing consensus that future 

treatment strategies should move not only to control of 

seizures, but also to prevent the occurrence of seizures in 

elderly. 
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