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ABSTRACT: Seizures are common disorders found all over the world and are encountered 

frequently during medical practice in variety of settings. Presently CNS infections like malaria, 

meningitis, tuberculosis, HIV, Neurocysticercosis account for significant number of cases in 

developing countries. Since these infections vary from region to region; etiology of seizure may 

also vary from region to region. Etiological spectrum of acute symptomatic seizures in developing 

countries is different from developed countries. So this study was done to know the various 

etiologies of new onset seizures in adults in this region. Sample size taken for the study is 50 

patients with new onset seizures. It is concluded that etiological spectrum of seizures was varied 

and included Neuroinfection, CVA, idiopathic, alcohol withdrawal, Tumor, Metabolic. Tuberculoma 

and neurocysticercosis are most common cause of seizure among Neuroinfection. 

 

INTRODUCTION: Seizures are common disorders found all over the world and are encountered 

frequently during medical practice in variety of settings. 

Etiological spectrum of acute symptomatic seizures in developing countries is different 

from developed countries. Presently CNS infections like malaria, meningitis, tuberculosis, HIV, 

neurocysticercosis account for significant number of cases in developing countries.[1] Since these 

infections vary from region to region; etiology of seizure may also vary from region to region. 

In Indian subcontinent cerebral venous thrombosis is common in postpartum women 

presents with severe headache, low-grade fever and seizures.[2] Seizures occur in about 40 

percent of the patients, which is higher when compared to arterial stroke. Focal seizures are 

more common but they can generalize to a life-threatening status epilepticus.[3] 

Etiology of seizures can be easily made out in most of the older patients. The causes 

include subdural hematoma, stroke, CNS infections, degenerative disorders like Alzheimer’s 

disease and malignancy which includes malignant gliomas, and brain metastases [4]. In stroke 

seizures occur more commonly with hemorrhagic stroke than with ischemic stroke. They also can 

occur with systemic metabolic conditions like uremia, hyperglycemia, hypoglycemia, 

hyponatremia and alcohol withdrawal. 

So this study is done to know the various etiologies of new onset seizures in adults in this 

region. With the advent of modern technologies like CT scan, MRI and CSF serology for infection 

like viral, tubercular, neurocysticercosis, the diagnosis of seizure has become more accurate and 

has completely changed the course of management. 

 

AIMS AND OBJECTIVES OF THE STUDY: 

 To study the etiology of new onset seizures in adults in KURNOOL region in Andhra 

Pradesh, where there is increased incidence of infections. 
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 Sample size taken for the study is 50. 

 As etiology of seizures vary from region to region, this study is done to know etiological 

spectrum of seizures in a region of Kurnool and the surrounding places. 

 

MATERIALS AND METHODS: 

Source of Data: 50 patients admitted with new onset seizures from the Government General 

Hospital, Kurnool Medical College, Kurnool who filled the inclusion and exclusion criteria as 

mentioned below. 

Study began on October 2012 and ended on July 2014. 

 

Methods of Collection of Data: Patients presenting with history of seizures were included in 

the study. Patient and eyewitness were interviewed regarding history, and clinical examination 

was done. 

The investigations included hemoglobin level total count, differential count, ESR, urine 

routine, blood urea, serum creatinine, blood glucose levels, liver function tests and estimation of 

serum electrolytes like sodium, potassium, and calcium. 

Special investigations like lumbar puncture, serological tests, CT scan brain, ECG were 

done in selected cases. 

 

Inclusion Criteria: 

1. Age of patients more than or equal to 15 years. 

2. Patients presenting with new onset seizures. 
 

New onset seizures is defined as the first seizure (or the first cluster of seizures with in 24 

hour period) ever experienced by the patient. 

 

Exclusion Criteria: Patient with seizure like episodes. 

 Hyperventilation. 

 TIA. 

 Narcolepsy. 

 Movement disorder like choreathetosis, tic disorder. 

 Psychogenic seizures. 

 

OBSERVATION AND RESULTS: The results of the study are shown in tables as below. The 

base line characteristics observed are as follows. 

Number of cases -50. 

 

Age in 

years 

Male Female Combined 

No 
% among 

males 
No 

% among 

Females 
No % 

< 20 4 15.4 5 20.8 9 18 

21-30 8 30.8 6 25 14 28 
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31-40 6 23.1 2 8.3 8 16 

41-50 3 11.5 2 8.3 5 10 

51-60 4 15.4 6 25 10 20 

61-70 1 3.8 2 8.3 3 6 

> 70 0 0 1 4.2 1 2 

Total 26 100 24 100 50 100 

Mean+SD 39.9+19.17  37.0+14.21  38.44+16.6  

Table 1: Age and sex distribution 

 

 In the present study patient’s age ranged from 15 years to 75 years with Mean age of 38.44 

years. 

 Majority of patients were in the age group of 21-30 years (n=14, 28%) followed by 51-60 

years (n=10, 20%). 

 92% of the patients were in the 2nd-5th decade. 8% of the patients were in the age group of 

>60 years. 

 Out 50 patients 26 were male patients 24 were female patients with male to female ratio of 

1.08:1. 

 Majority of males and females were in 3rd decade. 

 

Etiologies Number (n=50) % 

1. Neuroinfection 19 38 

Meningitis 3 6 

Meningoencephalitis 2 4 

Neurocysticercosis 6 12 

Cerebral malaria 1 2 

Tuberculoma 7 14 

2. Cerebrovascular accidents 15 30 

Infarct 9 18 

Haemorrhage 2 4 

Cerebral venous thrombosis 2 4 

Hypertensive Encephalopathy 1 2 

Subdural Haemorrhage 1 2 

3. Unknown 10 20 

4. Metabolic 1 2 

5. Tumour 1 2 

6. Alcohol withdrawal 4 8 

Table 2: Distribution of etiologies in patients with seizures 

 
CNS tuberculosis Number (n=10) % among CNS infections 

Meningitis 3 30 

Tuberculoma 7 70 

Table 3: Various types of CNS tuberculosis in patients with seizures 
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Meningitis Number (n=5) % among meningitis 

Tuberculosis 3 60 

Viral 2 40 

Table 4: Various types of Meningitis in patients with seizures 

 

Meningitis accounted for 10% (n=5) of seizures of which Tubercular meningitis is the 

most common meningitis (n=3, 60%), followed by viral 40% (2). 

 

Etiology 
Male (n=26) Female (n=24) Total (n=50) 

No. % among males No. % among Females No. % 

1. Neuroinfection 9 34.6 10 41.6 19 38 

2. CVA 8 30.7 7 29.1 15 30 

Infarct 4 15.4 5 20.8 9 18 

Haemorrhage 1 3.8 1 4.2 2 4 

CVT 1 3.8 1 4.2 2 4 

HTN Encephalopathy 1 3.8   1 2 

SDH 1 3.8   1 2 

3. Unknown 5 19.2 5 20.8 10 20 

4. Metabolic   1 4.2 1 2 

5. Tumour 1 3.2   1 2 

6. Alcohol withdrawal 3 11.5 1 4.2 4 8 

Table 5: Etiologies according to sex distribution 

 

CVT- Cerebral Venous Thrombosis, CVA – Cerebrovascular Accident, SDH- subdural 

haemorrhage 

 

Table 6: Etiologies according to sex distribution.  

In males (n=26) 

 Majority of seizures were because of Neuroinfection 34.6% (9), followed by CVA 30.7% (8), 

unknown 19.2% (5), and Alcohol withdrawal 11.5% (3). 

 Neuroinfection seizures accounted for 34.6% of seizures in males. 

 CVA seizures accounted for 30.37% of seizures in males. 

 Unknown seizures accounted for 19.2% of seizures in males. 

 75% of seizures due to Alcohol withdrawal occurred in males. 

 Among CVA (n=8). 

 Majority of seizures were because of Infarct 50% (N=4), followed by hemorrhage (12.5%), 

CVT (12.5%, SDH (12.5%). 

 2% of seizures occurred due to tumor in males. 
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In females (n=4). 

 A majority of seizures were because of Neuroinfection 41.6% (10), followed by CVA 29.1% 

(7), unknown (5) 20.8%, 

 41.6% of the seizures due to Neuroinfections occurred in females. 

 29.1% of the seizures due to CVA occurred in females. 

 Among CVA (n=7) 

 Majority of seizures were because of infarct (71.4%) followed by Haemorrhage (14.2%), 

CVT (14.2%). 

 CVT commonly occurred post-partum females causing seizures. 

 2% of seizures occurred due to metabolic causes. 

 

Etiology 
Age in years 

15-20 21-30 31-40 41-50 51-60 61-70 >70 Total 

1. Neuroinfection 7(77.8%) 8(57.1%) 2(25%) 1(20%) 0 1(33.3%)  19 

2. CVA 1(11.1%) 1(7.14%) 1(12.5%) 3(60%) 7(70%) 1(33.3%) 1(100%) 15 

3. Unknown 1(11.1%) 5(35.7%) 1(12.5%) 0 2(20%) 1(33.3%) 0 10 

4. Metabolic 0 0 0 0 1(10%) 0 0 1 

5. Tumour 0 0 1(12.5%) 0 0 0 0 1 

6. Alcohol 

withdrawal 
0 0 3(37.5%) 1(20%) 0 0 0 4 

Total 9 14 8 5 10 3 1 50 

Table 7: Correlation of etiologies with age group 

 

1. 15-20 years (n=9): Most common etiology is Neuroinfection 77.8% (7), followed by CVA 11% 

(1). 

2. 21-30 years (n=14): Most common etiology is Neuroinfection 57.1% (8), followed by 

unknown seizures (5)35.7%. 

3. 31-40 years (n=8): Most common etiology is Alcohol withdrawal 37.5% (3), followed by 

Neuroinfection 2(25%). 

4. 41-50 years (n=5): Most common etiology is CVA 60% (3), followed by Neuroinfetion 20% 

(1) and alcohol withdrawal 20% (1). 

5. 51-60 years (n=10): Most common etiology is CVA 70% (7) followed by unknown (2) 20% 

6. 61-70 years (n=3): Most common etiologies are neuroinfection (33.3%), CVA (33.3%), 

unknown (33.3%). 

7. >70 years (n=1): All were because of CVA (100%). 

 78.9% of Neuroinfection were seen in 2nd and 3rd decade. 

 66.6% of CVA occurred in 5th & 6th decade. 

 50% of unknown seizures occurred in 3rd decade 

 All CVA occurring in 2nd and 3rd decade were because of CVT. 

 75% of alcohol withdrawal seizures occurred in 4th decade. 

 2% of seizures occurred due to metabolic causes in 6th decade. 
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Etiology 
Type of seizures 

GTCS PSSG SE SPS CPS EPC TOTAL 

1. Neuroinfection 11 7 0 0 1 0 19 

2. CVA 11 2 2 0 0 0 15 

3. Unknown 10 0 0 0 0 0 10 

4. Metaboloc 0 0 0 0 1 0 1 

5. Tumour 1 0 0 0 0 0 1 

6. Alcohol 

withdrawal 
4 0 0 0 0 0 4 

Total 37 9 2 0 2 0 50 

Table 8: Association for etiology and type of seizures 

 

GTCS: Generalized tonic- Clonic Seizure, PSSG – Partial Seizure with Secondary Generalization. 

SE: Status Epilepticus, SPS-Simple Partial Seizure, CPC-Complex Partial Seizures, EPC- Epilepsia 

Partialis Continua. 

GTCS (n=37) is the most common seizure. The most common cause for GTCS is 

Neuroinfection (29.7%) and CVA (29.7%) followed by Unknown (27%). 

 77.7% of PSSG is caused by Neuroinfection. 

 22.2% of PSSG is caused by CVA. 

 4% of seizures were CPS caused by Neuroinfections and Metabolic causes. 

 Most of Neuroinfection patients presented with GTCS 57.3%, followed by PSSG 36.8%. 

 86.6% of CVA patients presented with GTCS followed by PSSG (13.3%). 

 10.8% of GTCS were caused by alcohol withdrawal. 

 100% of unknown seizures were GTCS. 

 

DISCUSSION: Presently CNS infections like Malaria, Meningitis, Tuberculosis, HIV, 

Neurocysticerosis account for significant number of cases in developing countries. Since these 

infections vary from region to region; etiology of seizure may also vary from region to region. In 

Indian subcontinent cerebral venous thrombosis is common in post-partum women presents with 

severe headache, low-grade fever and seizures. Single small enhancing CT lesions are frequently 

reported from India. Etiological spectrum of seizures in developing countries is different from 

developed countries.[2] 

So this study on “seizures” was done to know the various etiologies of new onset seizures 

in adults in this region. 

The present study “Etiological study of new onset seizures” was carried out in Govt. 

General Hospital attached to Kurnool Medical College, Kurnool. 

50 cases of new onset seizures were selected as per the criteria mentioned in the 

materials and methods, the observations are compared with the studies done by others on the 

same subject. 
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AGE AND SEX DISTRIBUTION: Etiological spectrum depends on age, sex, geography and 

medical setting 

Out of 50 patients 26 were males and 24 females, with male to female ratio of 1.08:1. 

Majority of males were in 3rd and 4th decade and females were in 3rd and 6th decade. 

In our study majority of patients were younger unlike western studies where many were 

in older age group. 

No difference in male to female ratio was observed. All studies were slightly male 

predominate. 

 

 Sander5 et al (11900) Sinha et al6 Present study 

Acute symptomatic seizures 15% 57.8 70% 

Unknown seizures 62% 23.4 20% 

Remote symptomatic seizure 21% 18.8 10% 

Table 9: Etiological Spectrum of Seizures 

 

Acute symptomatic seizures accounts for 70% of seizures in the present study, which is 

comparable to the Indian study by sinha et al.[6] Acute symptomatic seizures occur at the time of 

a systemic insult or in close temporal association with a documented brain insult. Seizures are 

considered to be acute symptomatic if they occur in the first 7 days of cerebrovascular insults, 

traumatic brain injury, CNS infections or provoked by acute medical illness. 

Unknown seizures were most common seizures in western population unlike acute 

symptomatic in present study. In the present study, the cause for seizures could not be found in 

20% of cases. 

Remote symptomatic seizures in the present study accounted for 10%. Prior 

cerebrovascular disease is the most commonly identified remote precipitant for new seizures. 

Stroke lead to a 9% cumulative probability over 10 years of developing seizures, with the 

greatest risk in the first year. Cortical involvement and early seizures after the stroke increase the 

risk of late seizures and epilepsy. In those 35-64 years of age old cerebrovascular events are the 

most common remote injury identified, followed by old trauma and known tumors. The risk of 

late seizures from previous CNS infection depends on the type of infection and its remoteness. 

Aseptic meningitis does not increase the risk. Bacterial meningitis carries a risk for late seizures 

that is five times that of the risk for the general population, but possibly just for the first 5 years. 

Viral encephalitis is associated with a risk 10 times that of the general population, lasting at least 

15 years after the insult.[7] 
 

Table 10: Etiologies observed in various studies. 
 

Vascular 15% 

Tumour 6% 

Infection 2% 

Alcohol related 9% 

Sander5 et al (uk) 
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Cerebrovascular disease 15% 

CNS infection 15% 

Traumtic brain injury 13% 

Tumor 13% 

Alcohol withdrawal 11% 

Metabolic 10% 

Hauser8 et al (1995) U.S.A 

 

Neuroinfection is leading cause of seizure which accounted for 38%, followed by 

cerebrovascular accidents 30%, and idiopathic 20%. In 8% of patients cause is alcohol 

withdrawal. In Neuroinfection, Tuberculoma accounted for 14% of seizures followed by 

Neurocysticercosis 12%, meningitis 6%, meningoencephalitis 4%, and cerebral malaria 2%. 

Stroke accounted for 22% (infarct-18%, haemorrhage-2%), followed by unknown causes 20% 

and alcohol withdrawal 8%. 

 

Neuroinfection Seizures: Neuroinfection occurred in 2% of the patients in Sander et al 

study,[5] 15% in Hauser et al,[8] 77% in study by Murthy JMK and Ravi Y[1] and 32% in study by 

Narayanan JT and Murthy JMK[9] In our study etiology is comparable to Indian studies. 

In the present study Neuroinfection is the leading cause for seizures which is different 

from the international studies, but comparable to Indian studies. Among Neuroinfection, 

Tuberculoma and Neurocysticercosis accounted for 68.4%. tuberculosis, through rare in the 

developed countries, associated with high frequency of neurological manifestations in the 

developing countries like India in the form of tuberculoma and TB Meningitis. As the present 

study is done in the Endemic Area for Tuberculosis, CNS Tuberculosis accounted for 20% of 

seizures which is high when compared to other studies. 

Tuberculous meningitis is the most common type of chronic meningitis in India. In 

tuberculous meningitis seizures can occur at any stage of the illness and may be the presenting 

feature. More than 60% of patients with intracranial tuberculoma may have seizures. In one 

study 50% of the patient with CNS tuberculosis had seizures.[10] The central nervous system 

(CNS) involvement comprises approximately 10-15% of all tuberculous infections. 

Neurocysticercosis is the most common parasitic disease of the nervous system and is the 

main cause of acquired epilepsy in the developing countries. It has also been a problem in 

industrialized countries because of the immigration of tape worm carries from areas of endemic 

disease. Solitary Cerebral Cysticercus Granuloma (SCCG) the common cause of seizures in Indian 

patients. It presents with partial seizures in 26% to 50% of patients. 

In the present study among neuroinfections, tuberculoma is the most common cause 

accounting for 36.8%, followed by Neurocysticercosis 31.5%, Meningitis 15.8%, Meningo- 

encephalitis 10.5%, Cerebral malaria 5.3%. When compared to other Indian studies, there is 

increased incidence of tuberculoma related seizures whereas in other studies there is increased 

incidence of neurocysticercosis. This is because the present study is done in a region where there 

is increased incidence of tuberculosis because of low socio economic status, poor sanitation, 

crowding and poor drug compliance. 
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CVA Seizures: CVA occurred in 15% of the patients in Sander et al study, 18% in HAUSER et al, 

14% in the study by Murthy JMK and Ravi and 21% in study by Narayanan JT and Murthy JMK. 

In our study CVA occurred in 30%. 

 

Sander et al 15% 

Hauser et al 18% 

Murthy JMK and Ravi y 14% 

Narayanan JT and Murthy JMK 21% 

Present study 30% 

Table 11: CVA seizures in various studies 

 

CVA is the second most common cause seizures in the present study. Among the CVA, 

Infarct accounted for 56.2% followed by hemorrhage accounted for 10.5%. CVT 10.5%, SDH and 

HTN Encephalopathy accounting for 5.3% each. 

CVA can cause acute symptomatic and remote symptomatic seizures. In the present study 

CVA resulted in 66.6% of acute symptomatic seizures and 33.3% of remote symptomatic 

seizures. 

In older adults, acute stroke is the most common cause accounting for up to one-half of 

cases.[11] Seizures occur in 4 to 9 percent of acute cerebrovascular events; all stroke types 

including TIAs, are associated with seizure.[12] Risk factors for acute seizures (as those occurring 

within 2 to 4 weeks after the event) include hemorrhage of large size, and cortical 

involvement.[13] 

There is increased incidence of infarct related seizures in the present study because of 

increased risk factors in the population such as smoking, diabetes mellitus, alcohol consumption, 

hyperlipidemia which are major contributors for the development of thromboembolic stroke. 

 

Unknown Seizures: Those epilepsies, which are termed cryptogenic, will now be referred to as 

being of unknown cause. Cryptogenic seizures were defined in 1989 as presumed symptomatic in 

which the cause has not been identified. Unknown is meant to be viewed neutrally and to 

designate that the nature of the underlying cause is yet unknown; it may have a fundamental 

genetic defect at its core or it may be the consequence of a separate as yet unrecognized 

disorder.[14] 

In the present study unknown seizures accounted for 20% comparable to other studies. 

In a population based study of newly diagnosed epilepsy done in Chalfont Centre for epilepsy, UK 

by Manford M, unknown seizures accounted for 24.6% in study by SANDER et al unknown 

seizures accounted for 62%. 

 

Manford M, Hart Y M 24.6% 

Sander et al 62% 

Present study 20% 

Table 12 
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Alcohol Withdrawal Seizures: Alcohol related seizures occurred in 9% of the patients in 

SANDER et al study,[5] 11% in HAUSER et al,[8] and 8% in our study. Alcohol related seizures 

were not less common when compared with western studies. 

Alcohol withdrawal seizures usually occur in 4th and 5th decades of life, after many years of 

alcohol abuse, often in binge drinkers. Seizures are usually generalized convulsions, occurring 

abruptly without warning 6-48 hours after cessation of alcohol use, often in clusters, and rarely 

exceeding 5 in 6 hours. As much as one-fourth of such withdrawal seizures may have focal 

onset.[6] Alcohol abuse is a major precipitant of status epileptics, which may even be the first ever 

seizure type, seizure risk is strongly dose dependent.[15] 

In the present study alcohol withdrawal seizures accounted for 8% comparable to other 

studies as increased prevalence of alcohol abuse in the population. 
 

Tumours: In the present study, tumours accounted for only 2%. Tumours accounted for 6% in 

Sander et al study, 13% in HAUSER et al study, 7% in MURTHY JMK and RAVI Y study. There is 

decreased incidence of tumours in causing seizures in the present study when compared to other 

studies 

A seizure is the presenting symptom in 33% of the patients who have gliomas and 15-

20% of the patients who have brain metastasis and seizures at some point in 40-60% of the 

patients who have gliomas and 30-40% of the patients who have brain metastasis. Approximately 

30% of the patients who have brain tumors have seizures as the initial symptom. Slow-growing 

tumors, such as oligodendrogliomas and low-grade astrocytomas, commonly present with 

seizures whereas aggressive tumors, such as glioblastomas, more often present with symptoms 

mass effect.[16] 
 

Metabolic Seizures: Metabolic abnormalities account for 9% of acutely triggered seizures.[8] In 

the present study metabolic seizures accounted for 2% of seizures. 

Patients with renal failure have seizures related to several syndromes. Dialysis 

disequilibrium occurs during or shortly after dialysis, especially with rapid correction of severe 

uremia, possibly related to brain edema caused by the rapid osmotic changes. Uremic 

encephalopathy is also frequently associated with seizures. They are usually generalized tonic-

clonic seizures, although focal motor seizures as well as epilepsia partialis continua can occur. 
 

Hauser et al 10% 

Murthy JMK and Ravi Y 3% 

Narayanan JT and Murthy JMK 32% 

PRESENT STUDY 2% 

Table 13 

 

Etiological spectrum of seizures in different age group: 

 78% of Neuroinfection were seen in 2nd and 3rd decade. 

 66% of CVA occurred in 5th and 6th decade. 

 50% idiopathic seizures occurred 3rd decade. 

 75% alcohol withdrawal seizures occurred 4th decade. 
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Seizures due to CVA occurred in 13.3% of patient in age group 15-25 years because all 

the Cerebrovascular accidents were because of cerebral venous thrombosis due to postpartum 

status in females and thrombophilic states in males. 

Cerebral venous thrombosis is more common in women than men, with a female to male 

ratio of 3:1.[17] This imbalance may be due to the increased risk of CVT associated with 

pregnancy and puerperium and with oral contraceptives.[18] 

 

Association of Etiology and Type of Seizures: 

 Most of Neuroinfection patients presented with GTCS (57.9%) and PSSG (36.8%). 

 73.3% of CVA patients presented with GTCS followed by PSSG (13.3%) and SE (13.3%). 

 100% of idiopathic seizures were GTCS. 

 100% alcohol withdrawal seizures were GTCS. 

GTCS is most common in the present study, that may be because the history of seizures 

given by the bystanders. A partial seizures with secondary generalization is often difficult to 

distinguish from a primarily generalized tonic-clonic seizure, since bystanders tend to emphasize 

the more dramatic, generalized convulsive phase of the seizure and overlook the more subtle, 

focal symptoms present at onset. 

 

CONCLUSION: From the present study “Etiological profile of new onset seizures in adults” done 

in 50 cases, the following conclusions were made. 

In 50 patients of new onset seizures the male to female ratio is 1.08:1, with slight male 

preponderance. 

 70% of seizures were acute symptomatic seizures, 10% are remote symptomatic seizures in 

which underlying etiologies can be made and 20% seizures are unknown in which the cause 

could not be identified. 

 Majority of seizures occurred in patients <60 years. 

 Etiological spectrum of seizures was varied and included Neuroinfection, CVA, idiopathic, 

alcohol withdrawal, Tumor, Metabolic. 

 Neuroinfection is the commonest cause of seizures followed by cerebrovascular accidents 

accounted for significant number of seizures in all the age groups 

 Tuberculoma and neurocysticercosis are most common cause of seizure among 

Neuroinfection 

 GTCS is most common type of seizure accounted. 

 The results of the present study are comparable to Indian studies in which neuro infection is 

the predominant cause of seizures, whereas in western studies cerebrovascular causes 

accounted for major cause of seizures. 
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