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ABSTRACT 
 

 

Background & Objectives: To study the etiological profile of seizures in 

patients aged 60 and above, by means of history, clinical examination and 

investigations.   

 
Method: 100 patients with seizures who were above 60 years, attending the 

Medicine and Neurology OPD and elderly inpatients with seizures admitted 

under the departments of Medicine or Neurology at Coimbatore Medical 

College Hospital from 1
st 

of September 2009 were studied. On the basis of 

history, clinical examination, blood investigations and radiological 

investigations, the etiology of the seizures was identified.  

 
Results: In our study, 62 % of the elderly patients comprised of males and 

38 % of females. 82 % of the patients were in the age group of 60 – 74 years 

and 18 % were above 75 years of age. The most common etiology of 

seizures was cerebrovascular accidents (42 %), followed by central nervous 

system infections (16 %), metabolic derangements (12 %), tumours (7 %), 

poisoning (1%). In 22 % of the patients, no cause could be found. The most 

common cause of seizures, i. e, cerebrovascular events, could further be 

subgrouped into infarcts (comprising 69%) and haemorrhage (comprising 



28.6%). Of the infarcts, 69% were old infarcts and only 31 % were fresh 

infarcts. The commonest type of seizures was generalised type seen in 59 % 

of the patients and partial seizures accounted for 41 %( including focal 

seizures with no dyscognition, focal seizures with dyscognition, focal onset 

with generalisation).       

 
Interpretation & Conclusion: There was no significant difference in the 

etiological profile between male and female patients. Generalised seizures 

were the most frequent type of seizure. The commonest etiology of seizures 

was a cerebrovascular accident, under which category; infarctions were more 

numerous than haemorrhage. Most infarcts were old. Infections accounted 

for a significant number of cases of seizures. Tuberculous 

meningoencephalitis was most common among them, followed by 

neurocysticercosis and bacterial meningoenephalitis. Other causes noted 

were metabolic derangements, tumours and poisoning.  

 
Key Words: Etiology; Elderly; Epilepsy; Seizures; Generalised tonic clonic 

seizures, Generalised seizures, Partial Seizures, Focal seizures with 

dyscognitive features, Focal seizures with no dyscognitive features, focal 

seizures with generalisation, Neurocysticercosis.  
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INTRODUCTION 
 

 
Old age is the time where many of the diseases are common not only 

in humans but also in other forms of life. Seizures too are most frequent in 

old age6.  This has a significant impact on the functional status of the patient. 

Epidemiological studies consistently document an increase in incidence of 

seizure disorder in older adults suggesting that age is a definite risk factor6.  

In developed countries, the incidence of epilepsy follows a bimodal 

distribution with first peak in the first few years of life and a more 

pronounced peak in more than 65 years. Although the disorder has an 

estimated annual incidence of 134 per 100000 and a prevalence of 1 % in 

elderly people, these numbers are likely to be conservative statistics given 

that underdiagnosis and misdiagnosis are common7,8. 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 general population. Age related physiological changes can 

affect pharmacodynamics and pharmacokinetics of anti epileptic drugs. Our 

aim is seizure control by a single agent at the lowest effective dosage. In this 

study, we intend to highlight the etiological factors in epilepsy and the 

challenges in diagnosis of epilepsy in elderly.  
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AIMS & OBJECTIVES 
 
 
 
 
 
 
 

Aims :- 

To study the etiological profile of seizures in elderly more than 60 

years of age. 

 

 

 

Objectives :- 

To study the etiological profile of seizures in elderly more than 60 

years of age by means of clinical  history, examination and relevant 

investigations. 
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REVIEW OF LITERATURE 
 
 
Epilepsy has afflicted human beings since the dawn of our species and 

has been recognized since the earliest medical writings. In fact, few medical 

conditions have attracted so much attention and generated so much 

controversy as epilepsy. The word epilepsy is derived from the Ancient 

Greek epilēpsía, which means “to take hold of, to seize”.  

 
HISTORY OF EPILEPSY:- 

400 BC, Hippocrates, the Father of Medicine, wrote a book saying 

that people do not get epilepsy from the gods, because that would be 

thinking bad of the gods.  His cure for epilepsy was medicine and diet based 

on his own unscientific theories of the balance between hot and cold.  The 

religious cure of the time was to sleep in the temple overnight and hope that 

the god Asclepius would appear in a dream and cure you or tell you how to 

get cured.  Hippocrates writes the first book on epilepsy, On the Sacred 

Disease. Refuting the idea that epilepsy is a curse or a prophetic power, 

Hippocrates proves the truth: It's a brain disorder. "It is thus with regard to 

the disease called Sacred: it appears to me to be nowise more divine nor 

more sacred than other diseases, but has a natural cause like other affections. 

Ancient Romans believed that epilepsy came from demons, and was 

contagious by touching or being breathed on by a person with epilepsy.  If 
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this would occur, people would spit to get rid of the demon.  Since they 

thought epilepsy was contagious, people with epilepsy would have to live 

alone.           

1859-1906:           

 Under the leadership of three English neurologists--John Hughlings 

Jackson, Russell Reynolds, and Sir William Richard Gowers--the modern 

medical era of epilepsy begins. In a study, Jackson defines a seizure as "an 

occasional, an excessive, and a disorderly discharge of nerve tissue on 

muscles." He also recognizes that seizures can alter consciousness, 

sensation, and behaviour. 

1904            

 The term "epileptologist" was first used to describe a person who 

specializes in epilepsy. William Spratling, the neurologist who coined the 

word, is now regarded as North America's first epileptologist. In Modern 

times, people with epilepsy were not allowed to marry nor to have 

children.  In Nazi Germany and even in America in the 1920's, they were 

given an operation to prevent them from ever having children.  Medicines 

such as potassium bromide and phenobarbital were invented, and helped 

people not have seizures.  Bromides had bad side effects, but allowed some 

people with epilepsy to live normal lives.  Phenobarbital was better, but it 

did not help everyone.  
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1929            

 A German psychiatrist named Hans Berger announced to the world 

that it was possible to record electric currents generated on the brain, without 

opening the skull, and to depict them graphically onto a strip of paper. 

Berger named this new form of recording as the electroencephalogram 

(EEG). 

In most ayurvedic texts, epilepsy has been mentioned as ‘apasmara’ or 

‘apasmrithi’ and has been described as one of the earliest eight diseases 

known and can be controlled only by medical therapies and can be 

sometimes remain uncontrolled. Epilepsy can be defined as an intermittent 

derangement of the nervous system due to “an excessive and disorderly 

discharge of cerebral nervous tissue on muscles.” The discharge may result 

in instantaneous loss of consciousness, altered perception or impaired 

psychic function, convulsive movements, disturbance of sensation or a 

combination of any of these.  

A seizure (from the Latin sacire, "to take possession of") is a 

paroxysmal event due to abnormal excessive or synchronous neuronal 

activity in the brain. Depending on the distribution of discharges, this 

abnormal brain activity can have various manifestations, ranging from 

dramatic convulsive activity to experiential phenomena not readily 

discernible by an observer. Although a variety of factors influence the 

incidence and prevalence of seizures, 5–10% of the population will have at 
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least one seizure, with the highest incidence occurring in early childhood and 

late adulthood. The meaning of the term seizure needs to be carefully 

distinguished from that of epilepsy. Epilepsy describes a condition in which 

a person has recurrent seizures due to a chronic, underlying process. This 

definition implies that a person with a single seizure, or recurrent seizures 

due to correctable or avoidable circumstances, does not necessarily have 

epilepsy2. Epilepsy refers to a clinical phenomenon rather than a single 

disease entity, since there are many forms and causes of epilepsy.  

Convulsion, the term describes an intense paroxysm of involuntary 

repetitive muscular contraction, the term is hence inappropriate for a 

disorder that consist of only an altered sensorium or consciousness. Seizure 

is therefore the generic term preferred that embrace a diversity of 

paroxysmal events1.Using the definition of epilepsy as two or more 

unprovoked seizures, the incidence of epilepsy is 0.3–0.5% in different 

populations throughout the world, and the prevalence of epilepsy has been 

estimated at 5–10 persons per 1000.  

The general perception is that seizures occur most commonly among 

infants and children and rarely in adults. But population based studies 

indicate that seizure disorders increase in incidence and prevalence after the 

age of 60 years.4,5 Unlike childhood seizures, adult onset seizures usually 

have an identifiable cause3. The etiological diagnosis of seizure disorder was 

based on history and clinical examination till 1940. But the introduction of 
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EEG and later CT scan has led to more accurate diagnosis and has changed 

the management. The EEG has helped in identifying the site of abnormally 

discharging focus and understanding the electrophysiology of cortical grey 

matter. CT helps to accurately locate the site of lesion and to type the lesion. 

With the invent of MRI, things got further clarified as MRI throws light into 

the structural basis of temporal epilepsy in cases of intractable seizures. 

The causes of seizures in elderly include cerebrovascular diseases, 

CNS tumours, trauma and degenerative diseases2.  Cerebrovascular disease 

accounts for approximately 50% of new cases of epilepsy in patients older 

than 60 years of age. Chronic seizures appear months or years after initial 

event and is seen associated with all forms of stroke.2 

ETIOLOGY OF SEIZURES     

Neonates < 1 month  Perinatal hypoxia & ischemia 

                                      Intracranial haemorrhage & trauma 

                                      Acute CNS infection 

                                       Metabolic disturbances 

                                    (Hypoglycaemia, hypocalcaemia, pyridoxine  

                                       deficiency, hypomagnesaemia) 

                                  Drug withdrawal 

                                     Developmental disorders, genetic disorders 
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Infants & children    Febrile seizures           

(>1 year, <12years)  Genetic disorders, CNS infection, Trauma 

                                    Developmental disorders, Idiopathic 

Adolescents                       Trauma, genetic disorders, Infection, brain  

(12-18 years)                     tumours, Illicit drug use, Idiopathic 

 
Young adults                     Trauma, alcohol withdrawal, Illicit drug use, 

(18-35 years)                      brain tumour, Idiopathic 

 
Older adults                       Cerebrovascular disease, brain  

(>35 years)                         tumour, alcohol withdrawal, metabolic 

                                           Disorders, Alzheimer’s disease and other  

                                           Degenerative CNS diseases, Idiopathic 

 
The most common seizures arising in late infancy and early 

childhood are febrile seizures, i.e.; seizures associated with fevers but 

without evidence of CNS infection or other defined causes. The overall 

prevalence is 3–5% which is even higher in Asia. Patients have a family 

history of febrile seizures or epilepsy. Febrile seizures usually occur between 

3 months and 5 years of age with a peak incidence between 18 and 24 

months.            

 A simple febrile seizure is a single, isolated event, brief, and 

symmetric in appearance. Complex febrile seizures are characterized by 
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repeated seizure activity, lasting for >15 minutes, or by focal features. 

Simple febrile seizures are not associated with an increase in the risk of 

developing epilepsy, while complex febrile seizures have a risk of 2–5%; 

other risk factors include the presence of pre-existing neurologic deficits and 

a family history of nonfebrile seizures.     

 Temporal lobe epilepsy usually presents in childhood and may be 

related to mesial temporal lobe sclerosis (as part of the MTLE syndrome) or 

other focal abnormalities such as cortical dysgenesis. Other types of focal 

seizures, including those that evolve into generalized seizures, are usually 

late manifestation of a developmental disorder, an acquired lesion such as 

head trauma, CNS infection (like viral encephalitis), or very rarely a CNS 

tumour. The period of adolescence and early adulthood is the period while 

epilepsies secondary to acquired CNS lesions begin to predominate. Seizures 

that begin in patients in this age range may be associated with head trauma, 

CNS infections (including parasitic infections such as cysticercosis), brain 

tumours, congenital CNS abnormalities, illicit drug use, or alcohol 

withdrawal. Head trauma is a common cause of epilepsy in adolescents and 

adults. The head injury can be caused by a variety of mechanisms, and the 

likelihood of developing epilepsy is strongly correlated with the severity of 

the injury. A patient with a penetrating head wound, depressed skull fracture, 

intracranial haemorrhage, or prolonged posttraumatic coma or amnesia has a 

40–50% risk of developing epilepsy, while a patient with a closed head 
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injury and cerebral contusion has a 5–25% risk. Recurrent seizures usually 

develop within 1 year after head trauma. In controlled studies, mild head 

injury, defined as a concussion with amnesia or loss of consciousness of <30 

minutes, was found to be associated with only a slightly increased likelihood 

of epilepsy.  The causes of seizures in older adults include cerebrovascular 

disease, trauma (including subdural hematoma), metabolic causes, CNS 

infection, CNS tumours, and degenerative diseases. Cerebrovascular disease 

may account for 50% of new cases of epilepsy in patients older than age 65. 

Acute seizures (i.e., occurring at the time of the stroke) are seen more often 

with thrombotic stroke. Chronic seizures typically appear months to years 

after the initial event and are associated with all forms of stroke.

 Metabolic disturbances such as electrolyte imbalance, hypoglycaemia 

or hyperglycaemia, renal failure, and hepatic failure may cause seizures at 

any age. Similarly, endocrine disorders, hematologic disorders, vasculitides, 

and many other systemic diseases may cause seizures. However in many 

cases the cause remains inconclusive. 

 
DRUGS & OTHER SUBSTANCES CAUSING SEIZURES:- 

Alkylating agents -  busulfan, chlorambucil 

Antimalarials - chloroquine, mefloquine 

Antimicrobials/antivirals - Beta-lactam and related compounds, 

Quinolones, Acyclovir, Isoniazid, Gancyclovir 
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Anesthetics and analgesics – Meperidine, Tramadol, Local anaesthetics  

Dietary supplements - Ephedra, Gingko 

Immunomodulatory drugs - Cyclosporine, OKT3, Tacrolimus, Interferons 

Psychotropics - Antidepressants, Antipsychotics, Lithium   
  
Radiographic contrast agents 

Methyl xanthines -Theophylline 

Sedative-hypnotic drug withdrawal - Alcohol, Barbiturates & 

Benzodiazipines (short acting) 

Drugs of abuse - Amphetamine, Cocaine, Phencyclidine, Methylphenidate, 

Flumazenil (in benzodiazepine dependent patients ) 

 
BASIC MECHANISMS 

Mechanisms of Seizure Initiation and Propagation:- 

Focal seizure activity can begin in a very discrete region of cortex and 

then spread to neighbouring regions, i.e., there is a Seizure initiation phase 

and a Seizure propagation phase. The initiation phase is characterized by 

two concurrent events in an aggregate of neurons:  

(1) High-frequency bursts of action potentials and  

(2) Hypersynchronization.  

The bursting activity is caused by a relatively long-lasting 

depolarization of the neuronal membrane due to influx of extracellular 

calcium (Ca2+), which leads to the opening of voltage-dependent sodium 
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(Na+) channels, influx of Na+, and generation of repetitive action potentials. 

This is followed by a hyperpolarizing after potential mediated by gamma 

aminobutyric acid (GABA) receptors or potassium (K+) channels, depending 

on the cell type. The synchronized bursts from a sufficient number of 

neurons result in a spike discharge on the EEG. Normally, the spread of 

bursting activity is prevented by intact hyperpolarization and a region of 

"surround" inhibition created by inhibitory neurons. With sufficient 

activation there is a recruitment of surrounding neurons via a number of 

synaptic and non-synaptic mechanisms, including: 

(1) An increase in extracellular K+, which blunts hyperpolarization and 

depolarizes neighbouring neurons 

(2) Accumulation of Ca2+ in presynaptic terminals leading to enhanced 

neurotransmitter release  

(3) Depolarization-induced activation of the N-methyl-D-aspartate (NMDA) 

subtype of the excitatory amino acid receptor, which causes additional 

Ca2+ influx and neuronal activation and  

(4) Ephaptic interactions related to changes in tissue osmolarity and cell 

swelling.  

The recruitment of a sufficient number of neurons leads to the 

propagation of seizure activity into contiguous areas via local cortical 

connections and to more distant areas via long commissural pathways such 

as the corpus callosum. Many factors control neuronal excitability. That is 
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there are many potential mechanisms for altering a neuron's propensity to 

have bursting activity. Mechanisms intrinsic to the neuron include changes 

in the conductance of ion channels, response characteristics of membrane 

receptors, cytoplasmic buffering, second-messenger systems, and protein 

expression as determined by gene transcription, translation and 

posttranslational modification. Mechanisms extrinsic to the neuron include 

changes in the amount or type of neurotransmitters present at the synapse, 

modulation of receptors by extracellular ions and other molecules, and 

temporal and spatial properties of synaptic and nonsynaptic input. 

Nonneuronal cells such as astrocytes and oligodendrocytes have an 

important role in many of these mechanisms. Certain recognized causes of 

seizures are explained by these mechanisms. Penicillin, which can lower the 

seizure threshold in humans is a potent convulsant in experimental models, 

which reduces inhibition by antagonizing the effects of GABA at its 

receptor. The basic mechanisms of other precipitating factors of seizures 

such as sleep deprivation, fever, alcohol withdrawal, hypoxia, and infection, 

are not as well understood but presumably involve analogous perturbations 

in neuronal excitability. Similarly, the endogenous factors that determine an 

individual's seizure threshold may relate to these properties as well. 

 Knowledge of the mechanisms responsible for initiation and 

propagation of most generalized seizures (including tonic-clonic, myoclonic, 

and atonic types) remains unclear and unknown. This reflects the limited 
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understanding of the connectivity of the brain at a systems level. Much more 

is understood about the origin of generalized spike-and-wave discharges in 

absence seizures. These appear to be related to oscillatory rhythms normally 

generated during sleep by circuits connecting the thalamus and cortex. This 

oscillatory behaviour involves an interaction between GABAB receptors, T-

type Ca2+ channels, and K+ channels located within the thalamus. 

Pharmacologic studies indicate that modulation of these receptors and 

channels can induce absence seizures, and there is good evidence that the 

genetic forms of absence epilepsy may be associated with mutations of 

components of this system. 

Mechanism of epileptogenesis 

The term Epileptogenesis refers to the transformation of a normal 

neuronal network into one that is chronically hyperexcitable. There is a delay 

of months to years between an initial CNS injury such as trauma, stroke, or 

infection and the first seizure. The injury appears to initiate a process that 

gradually lowers the seizure threshold in the affected region until a 

spontaneous seizure occurs. In many genetic and idiopathic forms of 

epilepsy, epileptogenesis is presumably determined by developmentally 

regulated events. Pathological studies of the hippocampus from patients 

with temporal lobe epilepsy have led to the conclusion that some forms of 

epileptogenesis are related usually to structural changes in neuronal 

networks. For example, many patients with MTLE have a highly selective 
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loss of neurons that may contribute to inhibition of the main excitatory 

neurons within the dentate gyrus. There is also evidence that, in response to 

the loss of neurons, there is reorganization or "sprouting" of surviving 

neurons in a way that affects the excitability of the network. Some of these 

changes can be seen in experimental models of prolonged electrical seizures 

or traumatic brain injury. Thus, an initial injury such as head injury may lead 

to a very focal, confined region of structural change that causes local 

hyperexcitability. The local hyperexcitability leads to further structural 

changes that evolve over time until the focal lesion produces clinically 

evident seizures. Similar models have provided strong evidence for long-

term alterations in intrinsic, biochemical properties of cells within the 

network such as chronic changes in glutamate or GABA receptor function. 

Recent work has suggested that induction of inflammatory cascade also may 

be a critical factor in these processes. 

 
CLASSIFICATION OF SEIZURES:- 

1. Focal seizures         

 (Which is further described as having motor, sensory, autonomic, 

cognitive, or other features) 

2. Generalized seizures 

a. Absence which may be       

 Typical or Atypical 
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b. Tonic clonic 

c. Clonic 

d. Tonic 

e. Atonic 

f. Myoclonic 

3. May be focal, generalized, or unclear 

Epileptic spasms 

The basic principle is that seizures can be either focal or generalized. 

Focal seizures originate within networks limited to one cerebral hemisphere 

(the term partial seizures are no longer used). Generalized seizures arise 

within networks distributed across both cerebral hemispheres and rapidly 

engage. Focal seizures are usually associated with structural abnormalities of 

the brain. In contrast, generalized seizures may result from cellular, 

biochemical, or structural abnormalities that have a more widespread 

distribution, though there are clear exceptions  

Focal seizures 

Focal seizures arise from a neuronal network either discretely 

localized or more broadly distributed but still within the hemisphere. With 

the new classification system, the subcategories of "simple focal seizures" 

and "complex focal seizures" have been eliminated. Instead, depending on 

the presence of cognitive impairment, they can be described as focal seizures 

with or without dyscognitive features. Focal seizures can also evolve into 
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generalized seizures. In the past this was described as focal seizures with 

secondary generalization, but the new system implies on specific description 

on the type of generalized seizures that evolve from the focal seizure.  

 The routine interictal (i.e., in between seizures) electroencephalogram 

(EEG) in patients with focal seizures is often normal or may show brief 

discharges called as epileptiform spikes, or sharp waves. Since focal 

seizures can arise from the medial temporal lobe or inferior frontal lobe (i.e., 

regions distant from the scalp), the EEG recorded during the seizure may be 

nonlocalizing. However, the seizure focus is often detected using sphenoidal 

or surgically placed intracranial electrodes. 

Focal Seizures without Dyscognitive Features 

Focal seizures can have motor, sensory, autonomic, or psychic 

symptoms without impairment of cognition. For example, a patient with a 

focal motor seizure arising from the right primary motor cortex near the area 

controlling hand movement will note the onset of involuntary movements of 

the contralateral, left hand. These movements are typically clonic (i.e., 

repetitive, flexion/extension movements) at a frequency of 2–3 Hz; pure 

tonic posturing may be seen. Since the cortical region controlling hand 

movement is immediately adjacent to the region for facial expression, the 

seizure may also cause abnormal movements of the face synchronous with 

the movements of the hand. The EEG recorded with scalp electrodes during 

the seizure (i.e., an ictal EEG) may show abnormal discharges in a very 
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limited region over the appropriate area of cerebral cortex if the seizure 

focus involves the cerebral convexity. Seizure activity occurring within 

deeper brain structures is often not recorded by the standard EEG, however, 

and may require intracranial electrodes for its detection. Three additional 

features of focal motor seizures that are worth mentioning are: First, in some 

patients the abnormal motor movements may begin in a very restricted 

region such as the fingers and gradually progress (over seconds to minutes) 

to include a larger portion of the extremity. This phenomenon, described by 

Hughlings Jackson known as a "Jacksonian march," represents the spread of 

seizure activity over a progressively larger region of motor cortex. Second, 

patients may experience a localized paresis (Todd's paralysis) for minutes to 

many hours in the involved region following the seizure. Third, in rare 

instances the seizure may continue for hours or days. This condition is 

termed epilepsia partialis continua, which is often refractory to medical 

therapy.  Focal seizures may also manifest as changes in somatic 

sensation (e.g., paresthesias), vision (flashing lights or formed 

hallucinations), equilibrium (sensation of falling or vertigo), or autonomic 

function (flushing, sweating, piloerection). Focal seizures arising from the 

temporal or frontal cortex may also cause alterations in hearing, olfaction, or 

higher cortical function (manifested as psychic symptoms). This includes the 

sensation of unusual, intense odours (e.g., burning rubber or kerosene) or 

sounds (crude or highly complex sounds), or an epigastric sensation that 
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arises from the stomach or chest to the head. Some patients describe odd, 

internal feelings such as fear, a sense of impending change, detachment, 

depersonalization, deja vu, or illusions that objects are growing smaller 

(micropsia) or larger (macropsia). These subjective, "internal" events that are 

not directly observable by someone else are referred to as auras. 

Focal Seizures with Dyscognitive Features 

Focal seizures may also be associated with a transient impairment of 

the patient's ability to maintain normal contact with the environment. The 

patient is unable to respond appropriately to visual or verbal commands 

during the seizure and has impaired recollection or awareness of the ictal 

phase. The seizures frequently begin with an aura (i.e., a focal seizure 

without cognitive disturbance) that is stereotypic for the patient. The start of 

the ictal phase is often a sudden behavioural arrest or motionless stare, which 

marks the onset of the period of impaired awareness. The behavioural arrest 

is usually accompanied by automatisms, which are defined as involuntary, 

automatic behaviours that have a wide range of manifestations. Automatisms 

consist of basic behaviours such as chewing, lip smacking, swallowing, or 

"picking" movements of the hands, or more elaborate behaviours such as a 

display of emotion or running. The patient is typically confused following 

the seizure, and the transition to full recovery of consciousness may range 

from seconds up to an hour. Examination immediately following the seizure 

may show an anterograde amnesia or, in cases involving the dominant 
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hemisphere, a postictal aphasia.  The range of potential clinical behaviours 

linked to focal seizures is so broad that extreme caution is advised before 

concluding that stereotypic episodes of bizarre or atypical behaviour are not 

due to seizure activity. In such cases additional, detailed EEG studies may be 

helpful. 

Evolution of Focal Seizures to Generalized Seizures 

Focal seizures can spread to involve both cerebral hemispheres and 

produce a generalized seizure, usually of the tonic-clonic variety. This 

evolution is observed frequently following focal seizures arising from a 

focus in the frontal lobe, but may also be associated with focal seizures 

occurring elsewhere in the brain. A focal seizure that evolves into a 

generalized seizure is often difficult to distinguish from a primary 

generalized-onset 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. In some cases, the focal 

onset of the seizure becomes apparent only when a careful history identifies 

a preceding aura. Often, however, the focal onset is not clinically evident 

and may be established only through careful EEG analysis. Nonetheless, 

distinguishing between these two entities is extremely important, as there 

may be substantial differences in the evaluation and treatment of epilepsies 

associated with focal versus generalized seizures.            
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Generalized Seizures 

Generalized seizures are thought to arise at some point in the brain, 

but immediately and rapidly engage neuronal networks in both cerebral 

hemispheres. Several types of generalized seizures have features that place 

them in distinctive categories and facilitate clinical diagnosis. 

Typical Absence Seizures 

 Typical absence seizures are characterized by sudden, brief lapses of 

consciousness without loss of postural control. The seizure typically lasts for 

only seconds, consciousness returns as suddenly as it was lost, and there is 

no postictal confusion. Although the brief loss of consciousness may be 

clinically inapparent, absence seizures are usually accompanied by subtle, 

bilateral motor signs such as rapid blinking of the eyelids, chewing 

movements, or small-amplitude, clonic movements of the hands. 

 Typical absence seizures are associated with a group of genetically 

determined epilepsies with onset usually in childhood (ages 4–8 years) or 

early adolescence and are the main seizure type in 15–20% of children with 

epilepsy. The seizures can occur hundreds of times per day, but the child 

may be unaware of it or unable to convey their existence. Since the clinical 

signs of the seizures are subtle, it is difficult to diagnose especially for 

parents who may not have had previous experience with seizures. Sometimes 

the first clue to absence epilepsy is often unexplained "daydreaming" and a 

decline in school performance recognized by a teacher.    
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 The electrophysiological hallmark of typical absence seizures is a 

generalized, symmetric, 3-Hz spike-and-wave discharge that begins and ends 

suddenly, superimposed on a normal EEG background. Periods of spike-and-

wave discharges lasting for more than a few seconds usually correlate with 

clinical signs, but the EEG often shows many more brief bursts of abnormal 

cortical activity than were suspected clinically. Hyperventilation tends to 

provoke these electrographic discharges and even the seizures themselves, 

and is routinely used when recording the EEG. 

Atypical Absence Seizures 

Atypical absence seizures have features that deviate both clinically 

and electrophysiologically from typical absence seizures. For example, the 

lapse of consciousness is usually of longer duration and less abrupt in onset 

and cessation, and the seizure is accompanied by more obvious motor signs 

that may include focal or lateralizing features. The EEG shows a 

generalized, slow spike-and-wave pattern with a frequency of 2.5 per 

second, as well as other abnormal activity. Atypical absence seizures are 

usually associated with diffuse or multifocal structural abnormalities of the 

brain and therefore may accompany other signs of neurologic dysfunction 

such as mental retardation. Furthermore, the seizures are less responsive to 

anticonvulsants compared to typical absence seizures. 
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Generalized, Tonic-Clonic Seizures 

Generalized tonic-clonic seizures are the main seizure type in 10% of 

all persons with epilepsy. They are also the most common seizure type 

resulting from metabolic derangements and are therefore frequently 

encountered in many different clinical settings. The seizure usually begins 

abruptly without warning, although some patients describe vague 

premonitory symptoms in the hours leading up to the seizure. This prodrome 

is distinct from the stereotypic auras associated with focal seizures that 

generalize. The initial phase of the seizure is usually tonic contraction of 

muscles throughout the body, accounting for a number of the classic features 

of the event. Tonic contraction of the muscles of expiration and the larynx at 

the onset will produce a loud moan or "ictal cry." Respirations are impaired, 

secretions pool in the oropharynx, and cyanosis develops. Contraction of the 

jaw muscles may cause biting of the tongue. A marked enhancement of 

sympathetic tone leads to increase in heart rate, blood pressure, and pupillary 

size. After 10–20 seconds, the tonic phase of the seizure typically evolves 

into the clonic phase, produced by the superimposition of periods of muscle 

relaxation on the tonic muscle contraction. The periods of relaxation 

progressively increase until the end of the ictal phase, which usually lasts not 

more than 1 minute. The postictal phase is characterized by 

unresponsiveness, muscular flaccidity, and excessive salivation that can 

cause stridorous breathing and partial airway obstruction. Bladder or bowel 
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incontinence may occur at this point. Patients gradually regain consciousness 

over minutes to hours, and during this transition there is typically a period of 

postictal confusion. Patients subsequently complain of headache, fatigue, 

and muscle ache that can last for many hours. The duration of impaired 

consciousness in the postictal phase can be extremely long (i.e., many hours) 

in patients with prolonged seizures or underlying central nervous system 

(CNS) diseases such as alcoholic cerebral atrophy.     

 The EEG during the tonic phase of the seizure shows a progressive 

increase in generalized low-voltage fast activity, followed by generalized 

high-amplitude, polyspike discharges. In the clonic phase, the high-

amplitude activity is typically interrupted by slow waves to create a spike-

and-wave pattern. The postictal EEG shows diffuse slowing that gradually 

recovers as the patient awakens. There are a number of variants of the 

generalized tonic-clonic seizure, which includes pure tonic and pure clonic 

seizures. Brief tonic seizures lasting only a few seconds are especially 

noteworthy since they are usually associated with specific epileptic 

syndromes having mixed seizure phenotypes, such as the Lennox-Gastaut 

syndrome. 

Atonic Seizures 

Atonic seizures are characterized by sudden loss of postural muscle 

tone lasting 1–2 seconds. Consciousness is briefly impaired, but there is 

usually no postictal confusion. A very brief seizure may cause only a quick 
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head drop or nodding movement, while a longer seizure will cause the 

patient to collapse. This can be extremely dangerous, since there is a 

substantial risk of direct head injury with the fall. The EEG shows brief, 

generalized spike-and-wave discharges followed immediately by diffuse 

slow waves that correlate with the loss of muscle tone. Similar to pure tonic 

seizures, atonic seizures are usually seen in association with known epilepsy 

syndromes. 

Myoclonic Seizures 

Myoclonus is a sudden and brief muscle contraction that may involve 

one part of the body or the entire body. A normal, common physiologic form 

of myoclonus is the sudden jerking movement observed while falling asleep. 

Pathologic myoclonus is most commonly seen in association with metabolic 

disorders, degenerative CNS diseases, or anoxic brain injury. Although the 

distinction from other forms of myoclonus is imprecise, myoclonic seizures 

are considered to be true epileptic events since they are caused by cortical 

(versus subcortical or spinal) dysfunction. The EEG may show bilaterally 

synchronous spike-and-wave discharges synchronized with the myoclonus, 

although these can be obscured by movement artefact. Myoclonic seizures 

usually coexist with other forms of generalized seizures but are the 

predominant feature of juvenile myoclonic epilepsy. 
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Currently Unclassifiable Seizures 

Not all seizure types can be designated as focal or generalized, and 

they should therefore be labelled as "unclassifiable" until additional evidence 

allows a valid classification. Epileptic spasms are such an example. These 

are characterized by a briefly sustained flexion or extension of 

predominantly proximal muscles, including truncal muscles. The EEG in 

these patients usually shows hypsarrhythmias, which consist of diffuse, giant 

slow waves with a chaotic background of irregular, multifocal spikes and 

sharp waves. During the clinical spasm, there is a marked suppression of the 

EEG background (which is the "electrodecremental response"). The 

electromyogram (EMG) also reveals a characteristic rhomboid pattern that 

may help to distinguish spasms from brief tonic and myoclonic seizures. 

Epileptic spasms occur predominantly in infants and likely result from 

differences in neuronal function and connectivity in the immature versus 

mature CNS. 

Juvenile Myoclonic Epilepsy 

Juvenile myoclonic epilepsy (JME) is a generalized seizure disorder of 

unknown cause that appears in early adolescence and is usually characterized 

by bilateral myoclonic jerks that may be single or repetitive. The myoclonic 

seizures are most frequent in the morning after awakening and can be 

provoked by sleep deprivation. Consciousness is preserved unless the 

myoclonus is especially severe. Many patients also experience generalized 
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tonic-clonic seizures, and up to one-third have absence seizures. Although 

complete remission is relatively uncommon, the seizures respond well to 

appropriate anticonvulsant medication. There is often a family history of 

epilepsy, and genetic linkage studies suggest a polygenic cause. 

Epilepsy Syndromes 

Epilepsy syndromes are disorders in which epilepsy is a predominant 

feature, and there is sufficient evidence (e.g., through clinical, EEG, 

radiologic, or genetic observations) to suggest a common underlying 

mechanism 

1. Lennox-Gastaut Syndrome 

Lennox-Gastaut syndrome occurs in children and is defined by the following 

triad:  

(1) Multiple seizure types (usually including generalized tonic-clonic, atonic, 

and atypical absence seizures) 

(2) An EEG showing slow (<3 Hz) spike-and-wave discharges and a variety 

of other abnormalities; and  

(3) Impaired cognitive function in most but not all cases. 

  Lennox-Gastaut syndrome is associated with CNS disease or 

dysfunction from a variety of causes, including developmental abnormalities, 

perinatal hypoxia/ischemia, trauma, infection, and other acquired lesions. 

The multifactorial nature of this syndrome suggests that it is a nonspecific 

response of the brain to diffuse neural injury. Unfortunately, many patients 
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have a poor prognosis due to the underlying CNS disease and the physical 

and psychosocial consequences of severe, poorly controlled epilepsy. 

2. Mesial Temporal Lobe Epilepsy Syndrome 

Mesial temporal lobe epilepsy (MTLE) is the most common syndrome 

associated with focal seizures with dyscognitive features and is an example 

of an epilepsy syndrome with distinctive clinical, electroencephalographic, 

and pathologic features. High-resolution MRI can detect the characteristic 

hippocampal sclerosis that appears to be essential in the pathophysiology of 

MTLE for many patients. Recognition of this syndrome is especially 

important because it tends to be refractory to treatment with anticonvulsants 

but responds extremely well to surgical intervention.  

 Epilepsy occurs when 2 or more epileptic seizures occur unprovoked 

by an immediately identifiable cause. The seizures must occur more than 24 

hours apart. Idiopathic epilepsy describes epilepsy syndromes with specific 

age-related onset, specific clinical and electroencephalographic 

characteristics, and a presumed genetic mechanism.   

 Epileptic seizures are classified as symptomatic or cryptogenic. 

Cryptogenic seizure is a seizure whose etiology is unknown. This type of 

seizure is not associated with a prior CNS insult known to increase the risk 

of developing epilepsy. It does not conform to the criteria for idiopathic or 

symptomatic categories. Symptomatic seizure is a seizure caused by a 

previously known or suspected disorder of the CNS. This type of seizure is 
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associated with a prior CNS insult known to increase the risk of developing 

epilepsy. An acute symptomatic seizure is one that occurs following a recent 

acute disorder such as metabolic insult, toxic insult, CNS infection, stroke, 

brain trauma, cerebral haemorrhage, medication toxicity, alcohol 

withdrawal, or drug withdrawal. An example of an acute symptomatic 

seizure is a seizure that occurs within 1 week of a stroke or head injury. A 

remote symptomatic seizure is a seizure that occurs more than 1 week 

following a disorder that is known to increase the risk of developing 

epilepsy. The seizure may occur a long time after the disorder. These 

disorders may produce static or progressive brain lesions. An example of a 

remote symptomatic seizure is a seizure that first occurs 6 months following 

a traumatic brain injury or stroke.       

 Seizures also are classified as provoked or unprovoked. Provoked 

seizure is an acute symptomatic seizure. These are seizures, which have an 

obvious and immediate preceding cause (for instance an acute systemic, 

metabolic or toxic insult or an acute cerebral event stroke, trauma, and 

infarction). These seizures are often isolated events and do not recur when 

the cause is removed. Unprovoked seizure is a cryptogenic or a remote 

symptomatic seizure.  

DIAGNOSIS           

 The initial laboratory evaluation should always include: a complete 

blood count, electrolytes, Calcium, Magnesium, Phosphorus, Blood urea 
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nitrogen, creatinine and glucose levels, an Erythrocyte sedimentation rate, 

liver function tests, serologic tests, chest radiograph and an 

electrocardiogram. When suspected, serum drug levels and a toxicology 

screen should be obtained. In cases of acute onset seizures, a CT of the brain 

may exclude haemorrhage. When feasible, magnetic resonance imaging of 

the brain is the neurodiagnostic study of choice because of its sensitivity to 

infarcts and focal gliosis. Lumbar puncture is not routinely required unless 

the patient is febrile or has recently had a fever, meningitis is suspected or if 

the patient is immunocompromised. Electroencephalography helps to 

establish the diagnosis of epilepsy and classify the seizure type. When 

possible, an Electroencephalogram (EEG) should be obtained to assess 

prognosis and select appropriate therapy.  

 
DIFFERENTIAL DIAGNOSIS:- 

Syncope 

Vasovagal syncope 

Cardiac arrhythmia 

Valvular heart disease 

Cardiac failure 

Orthostatic hypotension 

Psychological disorders 

Psychogenic seizure 
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Hyperventilation 

Panic attack 

Metabolic disturbances 

Alcoholic blackouts 

Delirium tremens 

Hypoglycaemia 

Hypoxia 

Psychoactive drugs (e.g., hallucinogens) 

Transient ischemic attack (TIA) 

Basilar artery TIA                 

Sleep disorders 

Narcolepsy/cataplexy 

Benign sleep myoclonus 

Migraine 

Confusional migraine 

Basilar migraine 

Movement disorders 

Tics 

Nonepileptic myoclonus 

Paroxysmal choreoathetosis 

Special considerations in children 

Breath-holding spells 
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Migraine with recurrent abdominal pain and cyclic vomiting 

Benign paroxysmal vertigo 

Apnoea 

Night terrors 

Sleepwalking          
           

          
SYNCOPE            

 The diagnostic dilemma encountered most commonly is the 

distinction between a generalized seizure and syncope. Characteristics of a 

seizure include the presence of an aura, cyanosis, unconsciousness, and 

motor manifestations lasting more than 30 seconds, post ictal disorientation, 

muscle soreness, and sleepiness. In contrast, a syncopal episode is more 

likely if the event was provoked by acute pain or anxiety or occurred 

immediately after arising from the lying or sitting position. Patients with 

syncope often describe a transition from consciousness to unconsciousness 

that includes tiredness, sweating, nausea, tunnel vision, and experience a 

relatively brief loss of consciousness. Headache or incontinence usually 

suggests a seizure but may on occasion also occur with syncope. A brief 

period (i.e., 1 to 10s) of convulsive motor activity is frequently seen 

immediately at the onset of a syncopal episode, especially if the patient 

remains in an upright posture after fainting and therefore has a sustained 

decrease in cerebral perfusion. Rarely, a syncopal episode can induce a full 
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tonic – clonic seizure. In such cases the evaluation must focus on both the 

cause of the syncopal event as well as the possibility that the patient has a 

propensity for recurrent seizures.      

PSYCHOGENIC SEIZURES        

 Psychogenic seizures are nonepileptic behaviours that resemble 

seizures. The behaviour is often part of a conversion reaction precipitated by 

underlying psychological distress. Certain behaviours, such as side-to-side 

turning of the head, asymmetric and large – amplitude shaking movements 

of the limbs, twitching of all four extremities without loss of consciousness, 

pelvic thrusting, and crying or talking during the event, are more commonly 

associated with psychogenic rather than epileptic seizures. The distinction is 

sometimes difficult on clinical grounds alone. This is especially true for 

psychogenic seizures that resemble complex partial seizures, since the 

behavioural manifestations of complex partial seizures (especially of frontal 

lobe origin) can be extremely unusual, and in both cases the routine surface 

EEG may be normal. Video – EEG monitoring is often useful when the 

clinical observations are nondiagnostic. Generalized tonic-clonic seizures 

always produce marked EEG abnormalities during and the after the seizure. 

For suspected complex partial seizures of temporal lobe origin, the use of 

additional electrodes beyond the standard scalp locations (e.g., sphenoidal 

electrodes) may be required to localize a seizure focus. Measurement of 

serum prolactin levels may also help to discriminate between organic and 
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psychogenic seizures, since most generalized seizures and many complex 

partial seizures are accompanied by rise in serum prolactin (during the 

immediate 30-min postictal period), whereas psychogenic seizures are not. It 

is important to note that the diagnosis of psychogenic seizures does not 

exclude a concurrent diagnosis of epilepsy, as the two often coexist. 

Hyperventilation frequently accompanies psychogenic seizures and results in 

dizziness, blurred vision, paresthesia and tetany.     

METABOLIC DISTURBANCES        

 In hypoglycaemia, patients have a premonition, such as hunger, 

sweating, tremors, tachycardia, confusion, leading to drowsiness and 

occasionally to generalized seizures. This is seen in diabetics on both oral 

and injectable treatment and could be due to reactive hypoglycaemia or 

occasionally due to tumour of islets of Langerhans. In hypocalcemic 

disorders, in addition to tetany, generalized seizures can occur. In such cases 

mere administration of antiepileptic drugs will not control seizures unless 

hypocalcaemia is corrected.             

MIGRAINE          

 In basilar artery migraine, which occurs in adolescents, the patient has 

episodes of unconsciousness in addition to other brainstem localizing 

symptoms like dysarthria, dysphagia, and ataxia. The attack is followed by 

severe occipital headache and vomiting.      
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TRANSIENT ISCHEMIC ATTACK      

 Transient ischemic attacks are like hemiparesis, and are mistaken for 

seizures. But hemiparesis commonly have negative phenomenon like motor 

weakness associated with it unlike seizures where positive symptoms like 

tonic clonic movements occur.         

PAROXYSMAL MOVEMENT DISORDERS     

 Paroxysmal movement disorders are rare disorders which may be 

confused with partial motor seizures, as the consciousness is preserved in 

both the situations. The best-known example is paroxysmal kinesogenic 

choreoathetosis (which starts in late childhood and adolescence). The 

movements are generally unilateral and of short duration lasting for few 

seconds to couple of minutes, precipitated by sudden specific movement. 

Tics are stereotyped movements restricted to one particular area usually 

starting in adolescence. These can be voluntarily suppressed but not for very 

long time, and there is no spread of activity to other areas.     

MECHANISM OF ANTIEPILEPTICS     

 Antiepileptic drugs appear to act primarily by blocking the initiation 

or spread of seizures. This occurs through a variety of mechanisms that 

modify the activity of ion channels or neurotransmitters, and in most cases 

the drugs have pleotropic effects. The mechanisms include :-   

(1) Inhibition of Na+-dependent action potentials in a frequency-dependent 

manner (e.g., phenytoin, carbamazepine, lamotrigine, topiramate, 
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zonisamide, lacosamide, rufinamide),  2) Inhibition of voltage-gated Ca2+ 

channels (phenytoin, gabapentin, pregabalin), (3) Attenuation of glutamate 

activity (lamotrigine, topiramate, felbamate), (4) Potentiation of GABA 

receptor function (benzodiazepines and barbiturates),   (5) Increase in the 

availability of GABA (valproic acid, gabapentin, tiagabine), and                         

(6) Modulation of release of synaptic vesicles (levetiracetam).   

 The two most effective drugs for absence seizures - ethosuximide and 

valproic acid, probably act by inhibiting T-type Ca2+ channels in thalamic 

neurons.       

APPROACH TO A PATIENT WITH SEIZURES    

 The first goal is to determine whether the event was truly a seizure. 

An in-depth history is essential, for in many cases the diagnosis of a seizure 

is based solely on clinical history, since the examination and laboratory 

studies are often normal. Questions should focus on the symptoms before, 

during, and after the episode in order to differentiate a seizure from other 

paroxysmal events. Seizures frequently occur out-of-hospital, and the patient 

may be unaware of the ictal and immediate postictal phases; thus, witnesses 

to the event should be interviewed carefully. The history should also focus 

on risk factors and predisposing events. Clues for a predisposition to seizures 

include a history of febrile seizures, earlier auras or brief seizures not 

recognized as such, and a family history of seizures. Epileptogenic factors 

such as prior head trauma, stroke, tumour, or infection of the nervous system 
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should be identified. In children, a careful assessment of developmental 

milestones may provide evidence for underlying CNS disease. Precipitating 

factors such as sleep deprivation, systemic diseases, electrolyte or metabolic 

derangements, acute infection, drugs that lower the seizure threshold, or 

alcohol or illicit drug use should also be identified. The general physical 

examination includes a search for signs of infection or systemic illness. 

Careful examination of the skin may reveal signs of neurocutaneous 

disorders such as tuberous sclerosis or neurofibromatosis, or chronic liver or 

renal disease. A finding of organomegaly may indicate a metabolic storage 

disease, and limb asymmetry may provide a clue to brain injury early in 

development. Signs of head trauma and use of alcohol or illicit drugs should 

be sought. Auscultation of the heart and carotid arteries may identify an 

abnormality that predisposes to cerebro - vascular disease. All patients 

require a complete neurologic examination, with evaluation of cerebral 

hemispheric disease. Careful assessment of mental status (including 

memory, language function, and abstract thinking) may suggest lesions in 

the anterior frontal, parietal, or temporal lobes. Testing of visual fields will 

help screen for lesions in the optic pathways and occipital lobes. Screening 

tests of motor function such as pronator drift, deep tendon reflexes, gait, and 

coordination may suggest lesions in motor (frontal) cortex, and cortical 

sensory testing (e.g., double simultaneous stimulation) may detect lesions in 

the parietal cortex.      
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Laboratory Studies         

 Routine blood studies are indicated to identify the more common 

metabolic causes of seizures such as abnormalities in electrolytes, glucose, 

calcium, or magnesium, and hepatic or renal disease. A screen for toxins in 

blood and urine should also be obtained from all patients in appropriate risk 

groups, especially when no clear precipitating factor has been identified. A 

lumbar puncture is indicated if there is any suspicion of meningitis or 

encephalitis, and it is mandatory in all patients infected with HIV, even in 

the absence of symptoms or signs suggesting infection.    

              

Electrophysiologic Studies        

 All patients who have a possible seizure disorder should be evaluated 

with an EEG as soon as possible. In the evaluation of a patient with 

suspected epilepsy, the presence of electrographic seizure activity during the 

clinically evident event (i.e., abnormal, repetitive, rhythmic activity having a 

discrete onset and termination) clearly establishes the diagnosis. The absence 

of electrographic seizure activity does not exclude a seizure disorder 

however. The EEG is always abnormal during generalized tonic seizures.The 

EEG may also be helpful in the interictal period by showing certain 

abnormalities that are highly supportive of the diagnosis of epilepsy. Such 

epileptiform activity consists of bursts of abnormal discharges containing 

spikes or sharp waves. The presence of epileptiform activity is not specific 



39 
 

for epilepsy, but it has a much greater prevalence in patients with epilepsy 

than in normal individuals. The EEG is also used for classifying seizure 

disorders and aiding in the selection of anticonvulsant medications. The 

routine scalp-recorded EEG may also be used to assess the prognosis of 

seizure disorders; in general, a normal EEG implies a better prognosis, 

whereas an abnormal background or profuse epileptiform activity suggests a 

poor outlook.       

 Magnetoencephalography (MEG) provides another way of looking 

noninvasively at cortical activity. Instead of measuring electrical activity of 

the brain, it measures the small magnetic fields that are generated by this 

activity. Epileptiform activity seen on the MEG can be analyzed, and its 

source in the brain can be estimated using a variety of mathematical 

techniques. Almost all patients with new-onset seizures should have a brain 

imaging study to determine whether there is an underlying structural 

abnormality that is responsible. The only potential exception to this rule is 

children who have an unambiguous history and examination suggestive of a 

benign, generalized seizure disorder such as absence epilepsy. MRI has been 

shown to be superior to CT for the detection of cerebral lesions associated 

with epilepsy. Functional imaging procedures such as positron emission 

tomography (PET) and single-photon emission computed tomography 

(SPECT) are also used to evaluate certain patients with medically refractory 

seizures. 
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APPROACH TO PATIENT WITH SEIZURE 

 

A discussion on seizures & epilepsy specific to elderly patients showed 

that high proportion (25%) of new seizures occur in individuals >65 years 

and nearly 25% of all persons with epilepsy are elderly.10,11  

 Hauser and Kurland have reported a marked increase in the incidence 

of seizures as the population ages – from 11.9 per 100,000 in the 40-60 year 

age group to 82 per 100,000 in those 60 years of age or older
1. A person in 
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the elderly age group who begins to have seizures of either partial or 

generalized type is always to be suspected of harbouring a primary or 

secondary tumour or an infarct that had not declared itself clinically. This is 

a matter usually settled by the neurologic examination and by CT scans or 

MRI. Cortical and subcortical encephalomalacia, the result of previous 

traumatic contusions are another important cause of seizures, particularly 

among alcoholics. The lesions are revealed by brain imaging and are 

typically located in the anterior frontal and temporal lobes.   

 A study done in the United Kingdom, showed that stroke is the 

leading cause of new-onset epilepsy after age 65 years, comprising 33-55% 

of cases. Major risk factors for development of post-stroke epilepsy are 

cortical involvement, occurrence of seizures within two weeks of stroke and 

lobar hematomas. Primary or secondary brain tumours may present as 

seizures in this age group but will occur slightly less commonly than in 

middle age. Cryptogenic seizures in an otherwise healthy elderly person may 

represent a primary tumour such as a meningioma or a metastatic brain 

lesion. Patients with advanced Alzheimer’s disease may develop seizures, 

but epilepsy would be a very unusual presenting feature.    

 A study in Australia revealed that
 

the incidence of seizures 

progressively increased with each successive decade after the age of 40, 

when the incidence is 30 per 100,00019. By age 80 the incidence increases to 

140 per 100,00019. This trend is seen in both men and women. This 
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increasing incidence is due to several factors, which include the progressive 

structural changes of the brain with age, as well as the increasing incidence 

of stroke affecting the grey matter (cortex) of the brain. The incidence of 

seizures following such strokes is about 15%.19    

 A review study from Mayo Clinic discussed the causes for seizures in 

patients older than 60 years
20. Most acute seizures were found secondary to 

cerebrovascular disease, particularly haemorrhage, followed by metabolic 

abnormalities, trauma, alcohol withdrawal, toxicity and CNS infections. 

Among metabolic conditions, hypoglycaemia, hyponatremia, uraemia and 

hypocalcaemia are the most common. Abrupt discontinuation of sedative and 

anxiolytic drugs is another common cause of seizures in this age group. 

Medications that lower the seizure threshold are an important cause of acute 

seizures; drugs such as phenothiazines, tricyclic antidepressants, 

theophylline, quinolones, and mepiridine may lead to seizures. Chronic 

seizures were seen to be secondary to cerebrovascular disease; neoplasm and 

no definitive cause were found in the rest of the study population.
20 

 
A recent study done in Poland states that epilepsy was caused by 

cerebrovascular disease (50.8%) considerably more often in patients over 74 

years of age, craniocerebral trauma in patients addicted to alcohol (13.1%) 

especially for those under 65 years of age, primary or metastatic neoplastic 

disease (10.7%). In some patients (22.3%) the definite cause of late-onset 
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epilepsy was unknown for which radiologic & clinical examination is truly 

recommended. In the study group of patients with initially unknown seizure 

etiology, some diseases, such as cerebral tumour or colon and pancreatic 

neoplasm, were diagnosed during follow-up examination. These processes 

were revealed several months after the first epileptic seizure.
21   

 
A study done in Canada on adults 60 years or older with new-onset 

seizures had the following results
22. Seizures were cryptogenic in 45%, and 

due to stroke in 23%. EEGs were abnormal in 73% cases, with epileptiform 

discharge in 39%. CT scans were abnormal in 68% cases with acute 

pathology in 35%.
2  

The Lancet reviewed a study on seizures in the elderly. 

The most common causes for acute symptomatic seizures in the elderly were 

found to be acute cerebral infarction, metabolic disturbances, head injury, 

subarachnoid or intracranial haemorrhage and alcohol withdrawal in 

descending order of frequency. The most common causes for remote 

symptomatic seizures were previous cerebral infarction, cerebral atrophy and 

tumour 
23. 
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MATERIALS AND METHODS 

 

Source of data 

100 patients aged more than 60 years with seizures, attending 

medicine OPD or neurology OPD or getting admitted in the either of two 

wards or ICU of Coimbatore medical college hospital. 

Period of study: September 2009 – August 2011 

Inclusion criteria: 

1. Patients aged 60 years or more than 60 years 

2. Patients with documented seizures(by history) 

Exclusion criteria: 

1. Age < 60 years. 

2. Patients with non-seizure disorders –syncope, TIA, pseudoseizure,  

epileptogenic migraine(by history and examination) 

Method of collection of data: 

The admitted/ OPD patients were evaluated by 

1. Thorough history and examination 

2. Complete hemogram 

3. Blood urea, serum creatinine, serum electrolytes 

4. Blood glucose level 

5. Liver function test 
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6. Chest X-Ray 

7. Electrocardiogram 

8. HIV testing if suspected. 

9. EEG  

10. CT brain 

11. CT brain contrast if indicated. 

12. MRI brain if required for diagnosis. 

13. CSF analysis if the history and examination suggest an infective 

etiology. 

14. ECHOCARDIOGRAM if indicated. 

 
Statistical method 

Type of study: descriptive study 

100 patients with seizures who are more than 60 years of age were included 

in study. The mean, mode and median were calculated. Chi square test was 

applied to the values and p- value was obtained. Probability of p-value less 

than 0.05 is was used for finding the level of significance. 

 
 

  

. 
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ANALYSIS OF RESULTS 
 
 

TABLE NO 1 : GENDER TABLE 

 

 

 

 

In our study 62% were male and 38% females. 

 
 
 

FIGURE 1 : GENDER WISE DISTRIBUTION 
 

 
 

 

 

 

  

MALE FEMALE 

62 38 
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TABLE NO  2 : AGE DISTRIBUTION OF PATIENTS 

 

Age range in years Number of patients 

60 – 64 43 

65 – 69 30 

70 – 74 9 

75 – 79 10 

80 – 84 8 

  

82% were below 75 years of age and 18% above 75 years of age.  The 

mean age was found to be 67.2; the median age was 65 and mode 61. The 

age range was 60 to 84 years. 

 
FIGURE  2 : AGE WISE DISTRIBUTION 
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TABLE NO 3 : AGE AND GENDER DISTRIBUTION 

 

Age range in years Males Females 

60 – 64 29 (46.8%) 14 (36.8%) 

65 – 69 17 (27.4%) 13 (34.2%) 

70 – 74 3 (4.8%) 6 (15.8%) 

75 – 79 9 (14.5%) 1 (2.6%) 

80 – 84 4 (6.5%) 4 (10.5%) 

 

χ2 = 7.8585, degree of freedom = 4 and P value= 0.097 (>0.05) and 

hence we conclude that there is no significant difference between male and 

female with respect to etiology. 

 
 

FIGURE 3 : AGE AND GENDER DISTRIBUTION 
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TABLE NO 4 : TYPE OF SEIZURE 

 

Type Number of patients 

Generalised 59 

Focal with no dyscognition 13 

Focal with dyscognition 6 

Focal with generalisation 22 

 

Most common type of seizue was generalised seizure accounting for 

59%. Focal seizures accounted for 41% of the cases.  

 

 
FIGURE 4 : TYPE OF SEIZURE 
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TABLE NO 5 : SEIZURE TYPE – SEX DISTRIBUTION 

 

Type Males Females 

Generalised 35 24 

Focal without dyscognition 11 2 

Focal with dyscognition 3 3 

Focal with generalisation 13 9 

 

 

FIGURE 5 : SEIZURE TYPE – SEX DISTRIBUTION 
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TABLE NO 6 : ASSOCIATED MEDICAL ILLNESS 

 

Medical illness Number of patients 

Hypertension 45 

Diabetes mellitus 32 

Hypertension and diabetes 8 

Coronary artery disease 14 

Old Cerebro vascular accident 20 

Old pulmonary tuberculosis 2 

 
Among associated medical illness hypertension was more common 

followed by diabetes. 

 
FIGURE 6 : ASSOCIATED MEDICAL ILLNESS 
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TABLE NO 7 : ETIOLOGY OF SEIZURES 

Etiology Number of patients 

Cerebrovascular 42 

Infection 16 

Metabolic 12 

Space occupying lesions 7 

Idiopathic 22 

others 1 

 
42% of cases were due to cerebrovascular causes. Most common 

cause was found to be cerebrovascular, followed by infection which 

accounted for 16% of cases. In 12% the cause was metabolic. In 22% of 

patients no cause could be identified. 

 
FIGURE 7 : ETILOGICAL PROFILE OF PATIENTS 
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TABLE NO 8 : SEX WISE DISTRIBUTION OF ETIOLOGY 

Etiology Males Females 

Cerebrovascular 24 18 

Infection 11 5 

Metabolic 7 5 

Space occupying lesions 6 1 

Idiopathic 14 8 

Others 0 1 

 
χ2 = 4.1259, degree of freedom = 5, p value = 0.5314(>0.05) and hence 

concluded that there is no statistical difference in etiology of seizure among 

males and females. 

 
FIGURE 8 :ETIOLOGICAL PROFILE – GENDER WISE 
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TABLE NO 9 : VASCULAR CAUSES OF SEIZURES 

 

Infarct Intracerebral 

haemorrhage 

Sub arachnoid 

haemorrhage 

29 12 1 

  

In cerebrovascular causes infarct was more common than other causes. 

 
 

FIGURE 9 : VASCULAR CAUSES OF SEIZURES 
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TABLE NO 10 : METABOLIC CAUSES OF SEIZURES 

 

Hypoglycaemia 7 

Hyponatremia 3 

DKA 1 

Hypocalcemia 1 

 

Among the metabolic causes hypoglycaemia accounted for the 

maximum number of cases (7%), 3% cases were due to hyponatremia and 

1% case were due to diabetic ketoacidosis and hypocalcaemia each. 

 

FIGURE 10 : METABOLIC CAUSES OF SEIZURES 
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TABLE NO 11:  INFECTIOUS ETIOLOGY OF SEIZURES 

 

INFECTION NUMBER OF CASES 

TUBERCULOSIS 7 

BACTERIAL MENINGO ENCEPHALITIS 4 

NEUROCYSTICERCOSIS 4 

VIRAL ENCEPHALITIS 1 

 

Among the infectious causes tuberculosis was the most common 

cause, followed by bacterial meningoencephlitis and neurocysticercosis. 

 
FIGURE 11 : INFECTIOUS CAUSES 
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TABLE NO 12 : TYPE OF SEIZURE WITH  

BLOOD INVESTIGATION 

 
SEIZURE TYPE NORMAL  BLOOD 

INVESTIGATION 
ABNORMAL 

BLOOD 
INVESTIGATION 

GENERALISED (N=59) 48 11 
FOCAL WITH NO 
DYSCOGNITIVE 
FEATURES (N=13) 

10 3 

FOCAL WITH 
DYSCOGNITIVE 
FEATURES (N=6) 

6 0 

FOCAL WITH 
SECONDARY 
GENERALISATION (N=22) 

20 2 

 
χ2 = 2.72, Degree of freedom = 3, p value = 0.43 (p value > 0.05) 

FIGURE 12 : CORRELATION OF SEIZURES WITH BLOOD 
INVESTIGATIONS 
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TABLE NO 13 : COMPARISON OF SEIZURE TYPE &  

CSF FINDINGS 

 

SEIZURE TYPE NORMAL CSF ABNORMAL 

CSF 

GENERALISED (N=19) 12 7 

FOCAL WITH NO DYSCOGNITIVE 

FEATURES (N=2) 

1 1 

FOCAL WITH DYSCOGNITIVE 

FEATURES (N=1) 

1 0 

FOCAL WITH SECONDARY 

GENERALISATION (N=6) 

1 5 

 

χ2 = 4.46, degree of freedom = 3, p value = 0.18 (p value > 0.05) 

 
FIGURE 13 : CORRELATION OF SEIZURE TYPE WITH  

CSF ANALYSIS 
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TABLE NO 14 : COMPARISON OF TYPE OF SEIZURES  
WITH IMAGING 

SEIZURE TYPE NORMAL 

CT/MRI 

ABNORMAL 

CT/MRI 

GENERALISED (N=59) 24 35 

FOCAL WITH NO DYSCOGNITIVE 

FEATURES (N=13) 

4 9 

FOCAL WITH DYSCOGNITIVE 

FEATURES (N=6) 

4 2 

FOCAL WITH SECONDARY 

GENERALISATION (N=22) 

14 8 

 
χ2 = 5.56, degree of freedom = 3, p value = 0.13 (p value > 0.05) 

 
FIGURE 14 : CORRELATION OF SEIZURE TYPE WITH IMAGING 
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FIGURE 15 : PATIENTS WITH INFARCT 
 
 

 
 
FIGURE 16 : SEIZURE TYPES IN CEREBROVASCULAR CAUSES 
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FIGURE 17 : SPACE OCCUPYING LESIONS CAUSING SEIZURES 
 
 

 
 

Among the tumours primary central nervous system tumous were 

more common accounting for 71%.  
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DISCUSSION 
   

After stroke and dementia, epileptic seizures and epilepsies constitute 

the 3
rd

 most frequent neurologic disorders encountered in elderly in 

developed countries24. However, there are only limited published data on 

epidemiology and etiology of seizures and epilepsy in the elderly in Asia24. 

In developed countries, epilepsy usually shows a bi-modal distribution with 

first peak in early life and a second peak in >65 years. However, the 

incidence in patients <10 years decreased by ~50%, while incidence in 

elderly patients correspondingly almost doubled.
25 

In developing countries, it 

has been estimated that incidence rate for epilepsy was higher (about 100-

190/100,000/year) than those in developed countries (40-70/100,000/year)24. 

There is lot of differences in the spectrum of this disease in older age 

group. First the causes and clinical manifestations of epilepsy are different in 

this age group. Treatment compliance and issues are complicated in elderly 

patients. Last but not the least, there is significant implications of a seizure 

diagnosis in the older persons already vulnerable to loss of independence, 

driving restrictions, impaired self confidence, and risk of falls, which result 

in physical injury and other sequelae and contribute to lower health-related 

quality of life compared to seniors without epilepsy17,18.  

Highest incidence of epilepsy is seen above 65 years. In Rochester, 

Minnesota, the reported incidence of new-onset epilepsy was 134 cases per 
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100,000 elderly individuals12,13 . Almost identical rates are reported in other 

populations14,15 . The annual incidence of epilepsy rises with each decade 

over 60 years as shown in this figure15,16. 

 
  

Data from the VA Cooperative Study (VACS) #428, a clinical trial of 

antiepileptic medications in elderly people with epilepsy, suggests that 

seizures in older patients are frequently under diagnosed and thus actually 

the incidence of epilepsy in elderly patients may be two to three times 

higher, with an incidence which is six to seven times greater than younger 

individuals10. 

Symptomatic seizures are also quite common in elderly. The incidence 

of acute seizures in patients over 60 years is estimated at 100/100,000, with 

linear increases every decade over 30 years (figure )15,31.  
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 In developing countries, prevalence rate for epilepsy in elderly 

decreases, as compared to those in the first two decades. Two probable 

reasons could have accounted for the lower prevalence rate: lower incidence 

and probable higher mortality rate related to seizures with advancing age24. 

In developed countries, prevalence of epilepsy in those >65 years has been 

estimated to be >0.9%, higher than those in the first two decades of life, a 

pattern similar to that of incidence. For those >75 years, prevalence could be 

as high as 1.5%.
24 

A study conducted in urban region in China
 
showed that 

prevalence of epilepsy was 0.34% at age 50-59 years, 0.39% at age 60-69 

and 0.29 for those aged >7026. In the same study, the highest prevalence rate 

was 0.58% at age 30-39 years, followed by 0.53 at 40-49 years26. In India, 

prevalence and incidence rates were also higher in the first 3 decades of life 

and lower in the elderly. Results from the meta-analysis showed that 

prevalence rate was the highest point at age group 10-19 year (0.89%), then 

continued to decline with age, reaching 0.21% for those >50 years27. In 

Pakistan, the highest prevalence rate of 1.25% was found at the age group 

20-29 years. The prevalence rate steadily declined, reaching the lowest of 

0.49% in the age group of 50-59. However, the rate increased again at age 

>60 years, reaching 1.1%28. In Hong Kong, prevalence rate of epilepsy 

peaked at age 25-30 years but gradually declined after that reaching the 

lowest after age 65 years29. 
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In our study 62% of the elderly population with seizures were males 

and 38% were females. 43% of the studied population were in the age range 

of 60 – 64 years, and 30% in age range of 65 – 69 years. Only 8% of patients 

were above 80 years of age. Maximum numbers of cases were in the age 

range of 60 – 64 years. The mean age was 67.2 and median age was 65 

years. The mode was 61. There were no gender specific changes in the 

occurrence of seizures in particular age group. In our study 59% had 

generalised seizure and 41% had focal seizures. Among the focal seizures, 

focal seizure with no dyscognitive features accounted for 31.7% i.e. 13% of 

the total number of seizures. Focal seizures with dyscognitive features 

accounted for 6% cases and focal seizures with generalisation accounted for 

rest of the 22%. Generalised seizures were the most common type of seizure 

in all age group, while most of the studies imply focal seizures as more 

common entity in elderly. Study by Higoshi T and Yagi K in National 

Epilepsy Centre, Shizuoka Higashi Hospital, Japan concluded that focal 

seizures are the more common type of seizures in elderly32. Review in the 

Lancet also said that most seizures in the elderly are partial in onset, with or 

without secondary generalisation23. Sirven JI in the Mayo Clinic stated that 

patients older than 60 years are likely to experience seizures of partial rather 

than generalised onset20. Study by Loiseau shows that focal seizures were 

most common type of seizures in elderly15.  However late-onset primary 

generalized epilepsy, while rare, has been described in older individuals by 
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Loiseau J33. S.Sitajayalakshmi et al reported that early onset seizures 

following a stroke were more likely to be generalised34. The lower sample 

size in our study may be the reason for the disparity of findings between ours 

and other studies. The most common cause for seizure was cerebrovascular 

disease which accounted for 42% of the cases. In these cerebrovascular 

causes, infarct accounted for 29% of cases, intracerebral haemorrhage 

accounted for 12% cases and subarachnoid haemorrhage accounted for 1% 

of cases. Among the infarcts, 69% were old infarcts and only 31% were new 

infarcts. These results are matching other studies which also highlight infarct 

as the most common cause of late onset seizures 4, 10, 13,15,35,36.  

 Metabolic causes accounted for 12% of cases. Among these 

hypoglycaemia accounted for 7% of cases, hyponatraemia 3%, diabetic keto 

acidosis 1% and hypocalcaemia 1% of the total cases. This is in harmony 

with other studies done elsewhere. Study by Loiseau reports seizures 

associated with hypoglycaemia in elderly37,38.     

 Among the infectious causes which totally accounted for 16% of the 

cases, the most common infection was tuberculosis accounting for 7% of the 

cases, bacterial meningoencephalitis and neurocysticercosis accounting for 

4% of cases each and viral encephalitis accounted for 1%. The percentage of 

infections as a cause of seizures in the world literature varies from 0-1 %
39 

which bears a huge difference from our figure of 10 %. This probably 

reflects the fact that infections are still a common cause for seizures in a 
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tropical developing country like India.      

 In developed countries, etiology of epilepsy is also age-dependent. In 

children, about 20% are remote symptomatic, 50% are cryptogenic while 

30% are idiopathic. However, in elderly, about 55% is remote symptomatic 

while 45% are idiopathic/cryptogenic
25.       

 
There is considerable variability in causes and risk factors for seizures 

and epilepsy in the elderly
30. The most frequently reported risk factor was 

cerebrovascular disease (30-70%) 24. Tumours, metastatic or aggressive 

gliomas, were less frequent (10-15%). Metabolic disorders (e.g. uraemia, 

hepatic failure, non-ketotic hyperglycaemia, hypoglycaemia, hyponatremia, 

hypocalcaemia, etc), toxic causes (e.g. drugs and alcohol), and cerebral 

hypoxia secondary to various causes of syncope accounted for 10% of all 

other seizures, especially for the acute symptomatic type. Other causes 

included head injury with/without intracranial haemorrhage, central nervous 

system and systemic infections, and other causes of dementia. Not 

uncommonly, there are mixed etiologies.      

 According study by Trinka E, the most frequent etiology of seizures 

was cryptogenic (48.4 %) followed by vascular (31.2%), tumours (9%), post 

traumatic (4.9%), post infectious (0.5 %), and others 
40

.    

 A review article in the Lancet classified the etiology of seizures as 

acute symptomatic and remote symptomatic. Acute cerebral infarction (3-
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43%), head injury (17%), subarachnoid haemorrhage (8-24%), metabolic 

disturbances (6-21%), alcohol withdrawal and drugs were the most common 

causes for acute symptomatic seizures23. Tumours were the cause of seizures 

in 7% of the cases. Among these primary central nervous system tumours 

were accounting for the maximum compared to metastasis. Among central 

nervous system tumours, glioma was the most common type. The findings 

closely match the other literature. An article in the Archives of Internal 

Medicine stated that brain tumours accounted for 3.5% - 5% of all causes of 

seizures, and seizures complicated brain tumours in 30% -50% of cases and 

were the presenting manifestation in 20%.
41.       

No cause could be found in 22% of cases which matches with many of 

the other studies21, 42, 43,44,45,46. Some of the studies state that this could be due 

to cerebrovascular disease which is believed to underlie epilepsy in most of 

those with cryptogenic seizures. Evidence for this includes the fact that 

elderly epileptic patients both with and without a stroke history have a 

relative preponderance of stroke risk factors, particularly hypertension, but 

also hypercholesterolemia, coronary disease, and peripheral vascular 

disease10,47,48. A larger study including a higher study population may reveal 

such things in coming future. 
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CONCLUSIONS 
 

 

1. No gender-based differences were found in the type of seizures or 

their etiology.  

 

2. Most frequently encountered type of seizures was generalized 

seizure.  

 

3. The commonest etiology of seizures was cerebrovascular accident, 

under which category infarctions were more numerous than 

haemorrhage. Most infarcts were old.  

 

4. Infections accounted for a significant number of cases of seizures. 

Tuberculous meningoencephalitis was most common among them, 

followed by neurocysticercosis and bacterial meningoencephalitis. 

 

5. Other causes noted were metabolic derangements, tumours and 

poisoning. 
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PROFORMA 

 

1. Sl NO   : 

2. NAME             :  

3. AGE                : 
 
4. SEX                :  

  
5. RELIGION    : 
 
6. IP/OP No        :  
 
7. ADDRESS      :  

  
8. HISTORY       :   Age of onset No. of seizures at presentation,  

                                         type of seizure, Prodromal symptoms ,                                                                            
                           aura, loss of consciousness, Tongue bite,                     

                                              blader/bowel incontinence, Post – ictal phase  
                                              Status epilepticus 
9. PAST HISTORY  :    Last seizure ,CNS infection / stroke / head  
                                              Injury, DM ,Hypertension ,Tuberculosis  
 
10. DRUG HISTORY  :   No. of drugs with dosage  
 
11. FAMILY HISTORY   :  Parents / siblings / off-springs  
 
12. PERSONAL HISTORY : Addictions ,Exposure  
 
13. SOCIAL HISTORY        : Education ,Marital status  
 
14. EXAMINATION         
  General Examination -Temperature / pulse / BP /Pallor / icterus / 
  cyanosis / clubbing / lymphadenopathy / pedal edema . 
  Signs of chronic liver disease or renal disease. 
  Neurocutaneous markers. 
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SYSTEMIC EXAMINATION  

CNS EXAMINATION  

Higher Mental Functions ,Cranial nerves (Fundus examination)  

Motor system ,Reflexes ,Sensory system ,Gait ,Coordination ,Signs of meningeal 
irritation ,Skull and spine  

 

CVS EXAMINATION  

RS EXAMINATION  

ABDOMINAL EXAMINATION  
 
 
15. INVESTIGATIONS :  
Hb, CBC, ESR ,RBS, BUN,S Creatinine , S Sodium, S.potassium, S calcium, 
LFT, CSF, EEG, CT or MRI 
 
 
16. FINAL DIAGNOSIS : 
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CONSENT FORM 
 
Yourself 
Mr/Mrs/Ms………………………………………………………….……  
are being asked to be a participant in the research study titled “STUDY 
OF ETIOLOGY OF LATE ONSET SEIZURES IN 
COIMBATORE MEDICAL COLLEGE HOSPITAL”, conducted 
by Dr. Sandeep.U, Post Graduate Student in the Department of General 
Medicine, Coimbatore Medical College Hospital. You satisfy 
eligiblility as per the inclusion criteria. You can ask any question you 
may have before agreeing to participate. 
Research Being Done 
A study of etiology of late onset seizures in Coimbatore Medical 
College Hospital. 
Purpose of Research 

 To study the etiological profile of seizures in elderly population. 
The research includes detailed clinical examination including medical 
history, physical examination. Laboratory investigations including 
complete hemogram, blood urea, serum creatinine, blood sugar, serum 
sodium, serum potassium, serum calcium, serum magnesium, Cerebro 
spinal fluid analysis, Computerised tomogram brain, Magnetic 
resonance imaging brain, Electroencephalogram, Electrocardiogram, 
chest X-ray may be taken.  
 
 
Decline from Participation 
You have the option to decline from participation in the study  existing 
protocol for your condition. 
 
Privacy and Confidentiality 
Privacy of individuals will be respected and any information about you 
or provided by you during the study will be kept strictly confidential. 
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Authorization to publish Results   
Results of the study may be published for scientific purposes and/or 
presented to scientific groups; however you will not be identified. 
 
Statement of Consent 
I volunteer and consent to participate in this study. I have read the 
consent or it has been read to me. The study has been fully explained to 
me, and  I may ask questions at any time. 
 
-------------------------------                           -------------------------------   
Signature /Left thumb impression                       Date 
(volunteer)   
 
--------------------------------                          -------------------------------- 
Signature of witness                                               Date 
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KEY TO MASTER CHART 
S.NO : Serial number 

HEM : Complete hemogram 

BIO: Biochemical investigations (blood urea, creatinine, sodium, potassium, calcium, 

magnesium) 

CSF : Cerebrospinal fluid analysis 

EEG : Electroencephalogram 

CT : Computerised tomogram 

MRI : Magnetic resonance imaging 

ICH : Intracerebral haemorrhage 

SAH : Sub arachnoid haemorrhage 

 DM : Diabetes mellitus 

 

SHT : Systemic hypertension 

CAHD : Coronary artery heart disease 

CVA : Cerebrovascular accident 

SAH : Sub arachnoid haemorrhage 

SOL : Space occupying lesion 

RT : Right 

LT : Left 

N : normal 

AB : Abnormal 

G : Generalised seizure 

F : Focal with no dyscognitive features 

C : Focal with dyscognitive features 

S : Focal with generalisation. 
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S.NO NAME AGE/SE
X 

IP NO SEIZURE TYPE PAST HISTORY Other EXAMINATION INVESTIGATIONS 

    G F C S    HEM BIO CSF EEG CT MRI 
1  Sivakami 63 F `21862 +    DM N Left 

hemiparesis 
N N - - Right MCA Infarct - 

2 Sakthivel 61 M 23765 +    SHT/Old CVA N Left hemipareses N N - - Old Right lacunar infarct - 
3 Natarajan 68 M 28799  +   SHT/Old CVA  N N N N - AB Old left MCA infarct - 
4 Rathnammal 70 F 29376 +    N N Papilloedema N N - - SOL  

Temperoparietal region 
SOL 

Glioma 
Temperopariet

al region 
5 Basheer  62 M 31067    + DM/SHT/CAH

D 
N Right hemipareses N N - - A/C infarct left MCA 

territory 
- 

6 Sreedevi  64 F 34073 +    DM/CAHD N N N N N N N N 
7 Padmini ammal 73 F 35796 +    DM/CA cervix N Altered sensorium N Hyponatremia N N N - 
8 Palanisamy 60 M 54281 +    SHT/CAHD N Altered sensorium PMN N AB N N N 
9 Rajan 76 M 57575 +    SHT/CAHD N Altered sensorium PMN N AB - N N 

10 Ramasamy  65 M 59874  +   N N N N N - AB SOL parietal region SOL GLIOMA 
parietal region 

11 Thangam  70 F 43412 +    SHT N N N N - AB  N N 
12 Chitra  68 F 44643 +    SHT/Old CVA N Right hemipareses N N - - Old infarct left MCA - 
13 Pavalakodi  65 F 44551    + SHT N Uncounscious N N - - Right gangliocapsular 

ICH 
- 

14 Velusamy  65 M 61690 +    N N N N N - N N N 
15 Mayavan 68 M 63813  +   SHT N Left hemipareses N N - N Right MCA infarct - 
16 Narasimman  75 M 63891 +    SHT N N N N - AB N N 
17 Ramasamy  65 M 66903 +    DM N N N N N - NEUROCYSTICERCOSIS 

RT FRONTAL REGION 
NEUROCYSTIC

ERCOSIS RT 
FRONTAL 
REGION 

18 Kondaiammal 62 F 43195    + SHT/CAHD N Right hemipareses N N - - ICH LEFT PARIETAL 
REGION 

- 

19 Saradadevi 78 F 46357 +    SHT N Drowsy   N N AB - SAH - 
20 Lakshmi 60 F 46789    + DM N LEFT HEMIPARESIS N N - - Infarct right MCA 

territory 
- 

21 Natchimuthu 78 M 46574 +    SHT N UNCONSCIOUS N N - - ICH Parietooccipital 
region 

- 

22 Muthusamy  70 M 51332  +   SHT/OLD CVA 
LT 

HEMIPARESIS 

N N N N - N OLD MCA RT INFARCT - 

23 Arumugam  75 M 53514 +    SHT  N DROWSY N HYPONATREMIA N - N N 
24 Vincent 62 M 66296 +    SHT/OLD PT 

DEFAULTER 
N UNCONSCIOUS, NECK 

STIFFNESS+ 
LYMPHOC

YTOSIS 
N AB - N N 

25 Arumainayagam 64 M 72219 +    SHT N RIGHT HEMIPARESIS N N - - ICH left gangliocapsular 
region 

- 

26 Nagaraj  66 M 69495 +     SHT N N N N - N N N 
27 Sagunthala 82 F 52058 +    SHT N N N N - N N N 
28 Awamma  61 F 51128    + N N N N N - N N N 
29 Subramani  61 M 53388 +    DM N UNCONSCIOUS N N - - ICH RIGHT 

GANGLIOCAPSULAR 
- 

MASTER CHART 
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REGION WITH IV 
EXTENSION 

30 Perumal  61 M 62042 +    SHT/DM N RIGHT HEMIPLEGIA N N - - INFARCT LT MCA 
TERRITORY 

- 

31 Nayappan  67 M 60642 +    SHT/CAHD N UNCONSCIOUS, 
DECEREBRATE RIGIDITY 

N N - - ICH LEFT 
GANGLIOCAPSULAR 

BLEED 

- 

32 Krishnasamy 61 M 63048    + N N N N N - N N N 
33 Krishnaveni  73 F 51145  +   DM/CAHD N N N N - N NEUROCYSTICERCOSIS LT 

PARIETAL REGION 
NEUROCYSTIC

ERCOSIS LT 
PARIETAL 
REGION 

34 Velusamy 67 M 67039 +    SHT/CAHD/Old 
CVA 

N Right hemiparesis N N - - Old LEFT MCA INFARCT  

35 Padma 62 F 50822    + DM N N N N - N N N 
36 Mohammed hanifa 63 M 50616 +    SHT N N N N - N N N 
37 Jayapal 62 M 46651 +    DM N N N N - N SOL 

FRONTOPARIETAL 
REGION 

SOL 
FRONTOPARIE
TAL REGION 
GLIOBLASTOM
A 

38 Nanjundan 65 M 73139   +  N N N N N - N N N 
39 Kuppusamy 60 M 70629 +    DM N UNCONSCIOUS N HYPERGLYCEMIA N - N  
40 Nagamani 80 F 50639 +    N N UNCONSCIOUS N HYPOGLYCEMIA N - N - 
41 Roselin  66 F 48203    + SHT N N N N AB - N - 
42 Rangammal 66 F 52297 +    DM Yellow 

cowdung 
powder 
poisonin

g 

Unconscious N N N - N - 

43 Pandiyan  64 M 72219 +    SHT N UNCONSCIOUS N N - - ICH rt gangliocapsular 
region 

- 

44 Thyagarajan  76 M 65700    + DM/OLD PT N DROWSY, NECK 
STIFFNESS + 

N N AB - N N 

45 Muthusamy  82 M 56901  +   DM Diarrhoe
a+ 

Drowsy 
Dehydrated 

N Hyponatremia N - N - 

46 Sivakumar  61 M 65765 +    SHT N Left hemiparesis N N - N Infarct right superior 
division of MCA 

- 

47 Saheera banu 68 F 45457 +    DM N UNCONSCIOUS N HYPOGLYCEMIA N - N - 
48 Nallamuthu  73 M 48619    + CAHD N N N N N N N N 
49 Subramani 62 M 57094 +    SHT N Drowsy, neck stiffness+ N N AB - Normal  Normal  
50 Ponnammal 80 F 67001    + SHT/OLD CVA N Right hemiparesis N N - - Old infarct left parietal 

region 
- 

51. Aarogyasamy 84 M 23865    + DM/Old CVA N Left hemiparesis N N - - Old MCA territory infarct - 
52. Arumugam 78 M 24110  +   SHT/DM N N N N - AB Multiple metastasis 

brain 
Multiple 

metastastatic 
lesion 

53. Vincent 65 M 23871   +  SHT CA LUNG RIGHT HEMIPARESIS N N - AB Metastasis left parieto 
occipital region 

Metastasis left 
parieto 

occipital 
region 



82 
 

54. Santhanalakshmi 68 F 31288 +    SHT N Unconscious N Hypoglycemia N - N - 
55. Pavayammal  73 F 32861 +    SHT N N N N N N Neurocysticercosis Rt 

temporal region 
Neurocysticerc

osis Rt 
temporal 

region 
56. Manivasagam 78 M 36902    + DM N Drowsy, terminal neck 

stiffness+, plantar 
extensor 

N N AB N N N 

57. Paneerselvam 62 M 37701  +   DM/SHT/CKD N Unconscious, dyspneic N Hypoglycemia - - N N 
58. Veluchamy 82 M 38166 +    SHT/Old CVA N Right hemiparesis N N - - Old Left MCA infarct - 
59. Mageshwari 65 F 38678    + DM Previous 

thyroid 
surgery  

Carpopedal spasm N Hypocalcemia - - N - 

60. Poovarasi 83 F 39566   +  SHT N N N N N N Cerebral atrophy Cerebral 
atrophy 

61. Maragatham 61 F 41398 +    Old CVA N Right hemiparesis N N - - Old Left MCA infarct - 
62. Balasundaram 68 M 40293 +    SHT/DM/Old 

CVA 
N Left hemiparesis N N - AB Old right parieto 

occipital infarct 
Old right 
parieto 

occipital 
infarct 

63. Shanmugam  70 M 42780 +    DM/Old CVA N Right hemiparesis N N - - Old Left MCA infarct - 
64. Jeevananthan 64 M 43007    + SHT N N N N - N N N 
65. Balaji 78 M 44466 +    DM/Old CVA N N N N - AB Old right occipital infarct - 
66. Senthamizh maran 65 M 45512  +   DM N Unconscious N Hypoglycemia - N N - 
67. Thamarai 62 F 46611    + RHD/MS/Old 

CVA 
N Left hemiparesis N N - - Old Right MCA infarct - 

68. Rajadurai  79 M 46834 +    SHT/DM N Right hemiparesis N N - - Left gangliocapsular ICH - 
69. Thangavelu 82 M 48955 +    SHT N N N N - AB Age related atrophic 

changes 
- 

70. Abubacker 61 M 51245 +    DM/CAHD/ 
Cardiac-Failure 

N Left hemiparesis N N - - Right MCA infarct - 

71. Palanichami 65 M 52806  +   DM N Altered sensorium N N AB - N N 
72. Arivuselvan 62 M 59819   +  SHT/CAHD N N N N - - Neurocysticercosis lt 

temporal region 
Neurocysticerc

osis lt 
temporal 

region 
73. Aasaichelvi 60 F 60012   +  N N N N N - N N N 
74. Inbavalli 62 F 61022 +    DM/Old CVA N N N N - - Old infarct left MCA 

territory 
- 

75. Balamurugan 63 M 62367 +    SHT N Left hemiparesis N N - - ICH right gangliocapsular 
region 

- 

76. Sivadasan 62 M 63198    + N N Drowsy, neck stiffness+ PMNL N AB - N Left temporal 
enhancement 

S/O 
ENCEPHALITIS 

77. Muthamizhu 74 F 62462 +    DM/Old CVA N Right hemiparesis N N - - Old infarct left MCA - 
78. Ramasami 63 M 64785 +    Old CVA N Left hemiparesis N N - - Old Right MCA infarct - 
79. Muthammal 69 F 65498 +    SHT N Right hemiparesis, 

cerebellar signs+ 
N N - - Left frontal watershed 

infarct 
Infarct in MCA 

ACA 
watershed 

zone 
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80. Sambasivan 61 M 66900 +    SHT N Unconscious N Hypoglycemia N - N - 
81. Periyasami 65 M 67151 +    SHT N Unconscious N N - - Right gangliocapsular 

ICH with IV extension 
- 

82. Nallalagan 64 M 68901    + DM N N N N - N N N 
83. Ratinavel 61 M 69419  +   N N N N N - N Right temperoparitel 

meningioma 
Right 

temperopariet
al meningioma 

84. Nilavarasi 64 F 70013 +    DM/RHD/MS/
MR/AF 

N Unconscious N N - N Right MCA stem infarct - 

85. Malarmozhi  65 F 71235 +    SHT/Old CVA N Right hemiparesis N N - - Old Left temperoparital 
infarct 

- 

86. Bakyalakshmi  66 M 72395 +    N N Fever, drowsy N N AB - N N 
87. Ilavarasan 67 M 76899    + SHT N N N N - N N N 
88. Fathima Beevi 65 F 78941 +    N N N N N - N N - 
89. Ponnammal  67 F 79001 +    SHT/DM/Old 

CVA 
N N N N - - Old Right MCA infarct  - 

90. Murugavel 62 M 81256 +    DM N UNCONSCIOUS N Hypoglycemia N - N - 
91. Michael  61 M 82678 +    SHT N Unconsious N N - - Gangliocapsular ICH right - 
92. Kuppusami 61 M 83359    + DM N Drowsy/ neck stiffness+ N N AB - N - 
93. Elumalai 68 M 84198  +   SHT/DM N N N N - AB SOL Rt temporal region SOL rt 

temporal 
region S/O 

glioma 
94. Balaji 61 M 85600    + DM N N N N - N N N 
95. Aanandy  65 F 86912   +  SHT N N N N - N N N 
96. Thangammal 61 F 88665 +    DM/CAHD/Old 

CVA 
N Right hemiparesis N N - - Old Left MCA infarct - 

97. Ranganayagi 62 F 89567 +    SHT/CAHD N Left hemiparesis N N - - ICH right 
temperoparietal region 

- 

98. Chinnammal 63 F 91246 +    DM N Drowsy, neck stiffness+ N N AB - N - 

99 Saravanan 61 M 92456    + DM N N N N - N N N 

100 Mariyam 66 F 93467  +   SHT/CAHD/Old 
CVA 

N Right hemiparesis N N - - Multi infarct old - 
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