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ABSTRACT: Elderly people are a unique subgroup of population with high prevalence and incidence of epilepsies and seizures. Due 

to demographic trend, elderly people with epilepsy will continue to rise over next decades. In the present study, we aimed at 

comparison of the etiology, seizure semiology, epilepsy types and antiepileptic drug therapy in early onset and late-onset elderly 

patients with epilepsy. 

SUBJECTS AND METHODS: Prospective study was conducted in a tertiary care centre in Eastern India from January 2012 to April 

2013 in consecutive patients who is having seizure disorder and age more than 60 years. Recruited patients were subdivided into 

young-onset group (Group A: Elderly patient with epilepsy who had first unprovoked seizure before 50 years of age) and late-onset 

group (Group B: Elderly patient with epilepsy who had first unprovoked seizure after 50 years of age). Clinical data with respect to 

etiology, seizure and epilepsy types and anti-epileptic drug therapy were assessed using a structured questionnaire.  

RESULTS: A total of 194 patients aged 60 or more were included in the study, out of which 112 (57.74%) patients started having 

seizures after 60 years of age (group B) and remaining patients (42.26%) had seizure onset before 50 years (group A). Mean 

duration of epilepsy in group A was 46.3 years and 6.3 years in group B (p<0.01). In group B, localization-related symptomatic 

epilepsies were dominating in frequency as compared to group A (p<0.01). Cerebrovascular diseases were the most common 

causes of epilepsies in group B patients as compared to group A (p<0.01) and hippocampal sclerosis is extremely rare in group B 

patients (p<0.01). Postictal neurodeficit was most commonly seen in group B than group A (p<0.01). EEG and brain CT or MRI 

abnormalities were common in group B than group A (p<0.01). Prolonged higher dosage and polytherapy with antiepileptic drugs 

were mostly seen in group A as compared to group B (p<0.01). 

CONCLUSION: The clinical profile with regard to etiology, epilepsy types, postictal conditions clearly depends on age of the patients 

and age of onset of epilepsy. Patients with an epilepsy onset after 60 years need lower doses of AEDs gain better seizure control 

than elderly patients with early-onset epilepsy. 
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INTRODUCTION: The most rapidly expanding segment of 

world population is over the age of 65. Due to increased life 

expectancy, the elderly have become the population segment 

with the highest growth over the last few years. After stroke 

and dementia, epileptic seizures and epilepsies constitute the 

3rd most frequent neurologic disorders encountered in 

elderly in developed countries.  

Several epidemiologic studies in developed countries 

have revealed highest incidence and prevalence of seizure 

disorders in elderly.1,2,3 Epilepsy in elderly, compared with the 

younger adult population differs in etiology, clinical 

presentation, and prognosis. Additionally, 30% of acute 

seizures in elderly people present as status epilepticus, which 

carries a sizeable mortality of about 40%.4  
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Studies have shown that approximately 1 to 2% of aging 

population has epilepsy and as many as 9.2% of nursing 

home residents are taking AED medications for the control of 

seizures. The incidence of epilepsy in patients over 75 years is 

two to three-fold as compared to younger population.5,6 In 

India, incidence rate of epilepsy in the elderly age group is 

23.2/100,000/year.7 

There is considerable variability in the causes and risk 

factors for seizures in young and in elderly.8,9 Seizures in 

elderly may have onset at 60 years or above, or onset before 

60 years of age.  

There is considerable difference in etiology and types of 

seizures and epilepsies in young and in elderly individuals. 

Idiopathic epilepsy and primary generalized seizures are rare 

in elderly who have seizure onset after 60 years of age. 

Stroke, primary and secondary brain tumors, metabolic and 

toxic disorders constitute the major causes of seizures and 

epilepsy in late-onset elderly epilepsy.  

On the other hand, idiopathic epilepsies are common in 

young onset epilepsy. Infections, drugs and toxins, head 

trauma are the most common causes of seizures and 

epilepsies in this age group. Mixed etiologies are not 

uncommon in elderly patients with epilepsy.8 
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In this paper we are trying to compare etiology, seizure 

and epilepsy types, different EEG and neuroimaging findings 

and antiepileptic drug therapy in early-onset and late-onset 

epilepsy in elderly. 

 

SUBJECTS AND METHODS: This prospective study was 

conducted in a tertiary care centre in Eastern India from 

January 2012 to April 2013 in consecutive patients who is 

having seizure disorder and age more than 60 years. All 

recruited patients and their caregivers were interviewed and 

relevant records relating to the illness were reviewed.  

The following data was obtained in a structured 

questionnaire, age of onset of seizure, seizure type and 

epilepsy type, risk factors of seizure and epilepsy, current and 

past antiepileptic drug therapy and drug related side effects. 

Electroencephalogram(EEG), computed tomography(CT) and 

MRI brain with epilepsy protocol was performed in all cases. 

Classification of seizure and epilepsy was done as per ILAE 

classification 1981/1989. Recruited patients were divided 

into two groups. 

Group A (Early-onset elderly epilepsy) - Elderly patient 

with epilepsy who had first unprovoked seizure before 50 

years of age. 

Group B (Late-onset elderly epilepsy) - Elderly patient 

with epilepsy who had first unprovoked seizure after 50 years 

of age. 

Finally, a comparison was made between early-onset 

and late-onset elderly epilepsy. Ethical clearance was taken 

from institutional ethical committee and study was conducted 

after taking written informed consent from all patients. 

 

RESULTS: In total, 194 patients age more than 60 years were 

included in the study. Eighty-two patients (42.26%) were 

elderly patient with early-onset epilepsy (Group A) and 112 

patients (57.74%) were elderly patients with late-onset 

epilepsy (Group B). 

 

 

Characteristics 
Elderly patients with early- 

onset epilepsy (n=82) 
Group A 

Elderly patients with late- 
onset epilepsy (n=112) 

Group B 
Age (years) 

(mean±SD, range) 
67.2±5.4 

60-75 
76.2±9.1 

61-82 
Age at epilepsy onset (years) 

(meanSD, range) 
29± 19.2 

8-49 
69± 7.5 
50-79 

Epilepsy duration (years) 
(mean±SD, range) 

46.3±12.2 
11-74 

6.3±3.1 
0-14 

Table 1: Demographic data, age at epilepsy onset and duration of 
epilepsy in elderly patients with late or early-onset epilepsy. 

 
 

Epilepsy Syndromes 
Elderly patients with early- 

onset epilepsy (n=82) 
Group A (%) 

Elderly patients with late- 
onset epilepsy (n=112) 

Group B 
P-value 

Localization related 58 (70.73) 107 (95.53) p<0.001 
Idiopathic 0 0  

Symptomatic 48 (58.53) 91 (81.25)  
Cryptogenic 10 (12.9) 16 (14.28)  
Generalized 22 (26.82) 4 (3.57) p<0.001 
Idiopathic 14 (17.07) 0  

Symptomatic 2 (2.4) 0  
Cryptogenic 6 (7.3) 4 (3.57)  

Not classifiable 2 (2.4) 1 (0.8) ns 
Etiology of Epilepsy Group A Group B P-value 

Cerebrovascular diseases 8 (9.7) 66 (58.9) p<0.0001 
Head trauma 10 (12.9) 5 (4.4) ns 

CNS infections 14 (17.07) 8 (7.14) p<0.03 
Tumors 2 (2.4) 8 (7.14) ns 

Vascular malformation 1(1.2) 0 ns 
Hippocampal sclerosis 14 (17.07) 0 p<0.0001 

Dementia 0 4(3.57) ns 
Tuberous sclerosis 1 (1.2) 0 ns 

Cryptogenic 16 (19.5) 20 (17.8) p<0.001 
Idiopathic 14 (17.07) 0 p<0.0001 

Table 2: Epilepsy syndromes and etiology in elderly patients with late-onset and early-onset epilepsy. 

 
 

Age of patients and duration of epilepsy Table 1 shows 

the differences in age and duration of epilepsy in Group A and 

Group B. Patients in group B were 9 years older than patients 

in group A. Mean duration of epilepsy in group A 46.3 years 

and 6.3 years in group B. This difference in mean duration of 

epilepsy in two groups is statistically significant (p<0.01). 
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Two groups differed significantly with respect to 

etiology, type of seizures and epilepsies (p<0.01). Table 2 and 

3 shows difference in etiology, type of seizures and epilepsy 

between group A and group B. In group B, localization-related 

symptomatic epilepsies were dominating in frequency as 

compared to group A (p<0.01). On the other hand, 

generalized seizures and idiopathic epilepsies were rare in 

group B (p<0.01).  

Cerebrovascular diseases were the most common 

causes of epilepsies in group B patients as compared to group 

A (p<0.01) and hippocampal sclerosis is extremely rare in 

group B patients (p<0.0001). Partial seizures were 

dominating seizure type in both the groups, but percentage 

was much more higher in group B (p<0.01) and generalized 

seizures is less common in group B as compared to group A 

(p<0.01). 

 

 

 
Elderly patients with early- 

onset epilepsy (n=82) 
Group A (%) 

Elderly patients with late- 
onset epilepsy (n=112) 

Group B (%) 
P-value 

Partial seizure 
 

52  (63.4) 104 (92.85) p<0.0001 

Simple partial 12 (14.6) 37 (33.03)  
Complex partial 14 (17.07) 12 (10.71)  

Secondarily generalized 26 (13.7) 55 (49.1)  
Generalized seizure 28 (34.14) 8 (7.1) p<0.0001 

Tonic-clonic 22 (26.8) 6 (5.3)  
Tonic 2 (2.4) 1 (0.8)  

Absences 1 (1.2) 0  
Myoclonic 4 (4.8) 0  

Unclassifiable 2 (2.4) 1 (0.8) Ns 

Table 3: Seizure types in elderly patients with late and early-onset epilepsy 

 
 

Postictal Stage: 

Neurodeficit reported by patients more often in group B 

than group A (p<0.01) and there was no significant difference 

in posticatal confusion, headache, memory disturbance, 

aphasia in two groups (Table 4). 

 

 

 

Elderly patients with 
early- onset epilepsy 

(n=82) 
Group A 

Elderly patients with late- 
onset epilepsy (n=112) 

Group B 
P-value 

Postictal confusion 42 (51.21) 66 (58.9) ns 
Neurodeficit 26 (31.7) 58 (51.7) p<0.0001 

Headache 19 (23.1) 32 (28.5) ns 
Memory disturbance 4  (4.8) 9 (8.0) ns 

Aphasia 5 (6.09) 12 (10.7) ns 
Psychosis 3 (3.6) 7 (6.1) ns 

Others 4 (4.8) 8 (7.1) Ns 

Table 4: Postictal state in elderly patients with late and early-onset epilepsy. 

 
 

 
Elderly patients with early- 

onset epilepsy (n=82) 
Group A 

Elderly patients with late- 
onset epilepsy (n=112) 

Group B 
P-value 

Abnormal EEG 23(28.04%) 50(44.64%) p<0.01 
Abnormal CT or MRI brain 42(51.21%) 86(76.79%) p<0.01 

Table 5: Electroencephalography and CT/MRI brain in elderly  
patients with late-onset and early-onset epilepsy 

 
 

EEG and neuroimaging findings Table 5. shows 

difference in EEG and neuroimaging abnormalities in two 

groups. EEG abnormalities were most frequently seen among 

group B than group A patients (p<0.01). Brain CT or MRI was 

abnormal frequently in group B than group A (p<0.01).  

 

 

 

 

 

Anti-Epileptic Drugs: 

Within the two groups, there was a clear difference with 

respect to the applied AED. Number of patients receiving 

more than one AEDs (polytherapy) at higher dosage was 

significantly higher in group A (p<0.01) and phenytoin was 

the most common AED received by both groups. Reported 

incidence of adverse effects related to AEDs were higher in 

group A as compared to group B. Table 6 shows antiepileptic 

drugs profiles in both the groups. 



Jemds.com Original Article 

 
Journal of Evolution of Medical and Dental Sciences/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 93/ Nov. 19, 2015                       Page 15891 
 
  
 

 

 
Elderly patients with early- 

onset epilepsy(n=82) 
Group A 

Elderly patients with late- 
onset epilepsy(n=112) 

Group B 
P-value 

 
Total 

Recipient 
(%) 

Dosage 
mean±SD,range 

Total Recipient 
(%) 

Dosage 
mean±SD,range 

 

Phenytoin 36 (43.9) 350±26(200-400) 67 (59.8) 250±52.6(200-400) p<0.01 
Phenobarbitone 14 (17.07) 102±32.2(60-180) 2 (1.7) 60(60) p<0.01 
Carbamazepine 21 (25.6) 670±45.2(400-1200) 30 (26.7) 550±22.8(400-1000) p<0.01 
Sod. valproate 20 (24.3) 1400±52.6(1000-2000) 10 (8.9) 740±52.2(600-1500) p<0.01 
Levetiracetum 22 (26.8) 2050±12.8(1000-3000) 21 (18.7) 1450±42.2(1000-2000) p<0.01 

Clobazam 41 (50) 18±4.3(5-30) 35 (31.2) 14.1±2.2(5-20) p<0.01 
Oxcarbazepine 9 (10.9) 1200±72.5(900-1800) 6 (5.3) 1050±42.8(900-1200) p<0.01 

Lamotrigine 9 (10.9) 110±35.2(50-200) 0 0 p<0.0001 
 Group A Group B p-value 

Monotherapy 25 (30.4) 78 (69.6) p<0.001 
Polytherapy 

 
57 (69.5) 34 (31.3) p<0.0001 

Adverse effects of 
AEDs 

42 (51.2) 37 (33.03) p<0.05 

Table 6: Antiepileptic drug profiles of  elderly patients with late-onset and early-onset epilepsy 

 
 
DISCUSSION: The study indicates that late-onset epilepsies 

differ in several aspects from early-onset epilepsies in elderly 

patients. In late-onset epilepsies in elderly localization related 

symptomatic epilepsies were the predominant epilepsy type, 

also described by Stefan et al.10 Cerebrovascular diseases 

constituted major cause of epilepsy in late-onset epilepsies in 

elderly as previously described by Loiseau et al.11 On the 

other hand hippocampal sclerosis and idiopathic epilepsies 

are rare in late-onset epilepsies seen in our study, was also 

described by Stefan et al. Due to frequently encountered 

structural pathology in elderly patients, partial seizures were 

the most common seizure type in elderly-onset epilepsies. 

As far as semiology of seizure is concerned, partial 

seizure with secondary generalization were the most 

common seizure type found in late-onset epilepsy in elderly 

followed by simple partial seizure, which was similar to 

previous study done by Sundaram. Sundaram in his study of 

67 patients with epilepsy found partial seizures in 45 (67%) 

and generalized seizures in 22 (33%) elderly patients.12  

There is significant difference in postictal 

manifestations of elderly patients with epilepsy from younger 

patients with epilepsy. Patients with late-onset epilepsy may 

be less handicapped by the ictal manifestation than by 

prolonged postictal paresis, which occur in our comparison 

more frequently than younger patients. Higher incidences of 

abnormal EEG in elderly-onset patients than early-onset 

group was due to presence of greater proportion of patients 

with symptomatic epilepsies or presence of greater 

proportion of patients with vascular diseases and structural 

abnormalities in the brain.13  

There was higher proportion of patients with abnormal 

MRI and CT brain in elderly onset group, which is likely to be 

due to increased proportion of patients with symptomatic 

epilepsies in this age group. With respect to treatment of 

elderly patients, anticonvulsant dosage and number of AEDs 

often lower in elderly-onset epilepsies as compared to 

younger-onset epilepsies as previously described by Besocke 

et al.14 and Arain et al.15 In the present study, patients who 

were having epilepsy from younger age required multiple 

antiepileptic drugs with increase in dosage than elderly onset 

group. Similarly Hiyoshi et al.,16 reported that mean number 

of antiepileptics used in the early onset group (<20 yrs) was 

2.3, intermediate onset (20-49yrs) was 1.5 and 1.1 in late 

onset group, which clearly demonstrated that early onset 

group required more polytherapy.16 Though incidence of 

adverse effects of AEDs are more common in elderly patients, 

in this study higher percentage of adverse effects in early 

onset group was due to prolonged use and higher dosage of 

antiepileptic drugs in this group. 

 

CONCLUSION: Epilepsy in the elderly is an important and 

growing problem. The clinical manifestations, etiology, 

investigation findings and treatment are different from those 

in younger patients. This study may stimulate further 

systemic comparisons of clinical characteristics of epilepsies 

in different ages, which may lead to further developments of 

age-related understanding of epileptogenesis and consecutive 

elaborated treatment strategies. 

 

REFERENCES: 

1. Sander JW, Hart YM, Johnson AL, Shorvon SD. National 

General Practice Study of Epilepsy: Newly diagnosed 

epileptic seizures in general population. Lancet, 

1990;336:1267-70. 

2. Hauser WA. Seizure disorders: The changes with age. 

Epilepsia 1992;33(Suppl 4):S6-S14. 

3. Tallis RC, Craig I, Hall G, Dean A. How common are 

epileptic seizures in old age. Age Aging 1991;20:442-48. 

4. Delorenzo RJ, Hauser WA, Towne AR et al. A prospective 

population based epidemiologic study of status 

epilepticus in Richmond, Virginia. 

Neurology1996;46:1029-35. 

5. Hauser WA, Annegers JF, Kurland LT. Incidence of epilepsy 

and unprovoked seizures in Rochester, Minnesota 1935–

1984. Epilepsia 1993;34:453–58. 



Jemds.com Original Article 

 
Journal of Evolution of Medical and Dental Sciences/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 93/ Nov. 19, 2015                       Page 15892 
 
  
 

6. Garrard J, Cloyd J, Gross C et al. Factors associated with 

antiepileptic drug use among elderly nursing home 

residents. J Gerontol A Biol Sci Med Sci 2000;55:M384–92. 

7. Mani KS, Rangan G, Srinivas HV, Kalyaanasundaram S, 

Narendaran S et al. The Yelandur study: A community-

based approach to epilepsy in rural South India-

epidemiological aspects. Seizure 1998;7(4):281-88. 

8. Luhdorf K, Jensen LK, Plesner AM. Etiology of seizures in 

the elderly. Epilepsia 1986; 27 (4): 458- 63. 

9. Sander JW, Hart YM, Johnson AL, Shorvon SD. National 

General Practice Study of Epilepsy: Newly diagnosed 

epileptic seizures in a general population. Lancet 1990; 

336: 1267-71. 

10. Stefan H, May T.W et al. Epilepsy in elderly: Comparing 

clinical characteristics with younger patients. Acta Neurol 

Scand 2014;129:283-293. 

11. Loiseau J, Loiseau P, Duche B, et al. A survey of epileptic 

disorders in southwest France: Seizures in elderly 

patients. Ann Neurol. 1990;27:232-37. 

12. Sundaram MBM. Etiology and Patterns of Seizures in the 

Elderly. Neuroepidemiology 1989;8:234-38. 

13. Drury I, Beydoun A. Pitfalls of EEG interpretation in 

epilepsy. Neurol Clin. 1993;11:857-81. 

14. Besocke AG, Rosso B, Cristiano E et al. Outcome of newly-

diagnosed epilepsy in older patients. Epilepsy 

Behav.2013;27:29-35. 

15. Arain AM, Abou-Khalil BW. Management of new-onset 

epilepsy in elderly. Nat Rev Neurol 2009;5:363-71. 

16. Hiyoshi T. Yagi K. Epilepsy in the elderly. Epilepsia 

2000;41(suppl 9):31-35. 

 

 

 


