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Abstract 
Epilepsy is a neurological problem occurs due to the seizures formed in brain. It produces jerking in the 

whole body for short or for long time period. Epilepsy originated from a word Akkadian. Physical injuries 

and accidents can cause seizures. Brain tumor, injuries and brain infection are involved in causing isolated 

epilepsy. Abnormal activity in brain cortex can causes epileptic seizures. Fever also induces seizures in 

children’s. EEG helps to recognize the epileptic seizures. Brain tumor and stroke can cause death sooner in 

epileptic patient. Epilepsy can also cause changes in female, male hormones and arrhythmia. Adenosine is 

a chemical in body cells that lower down the risk of seizures. Many types of epilepsy have no cure but there 

are some surgeries present for the treatment of epilepsy. 

Keywords: Anti-epileptic drugs; Epilepsy; Magnetic resonance imaging (MRI); Seizures; Sudden 

Unexpected death in epileptic patient (SUDEP); Vagus nerve simulation (VNS).

Introduction 

Epilepsy is defined as in which neurological 

problems occur due to the seizures. Seizures 

are formed in results of epilepsy and 

produces jerking in the whole body for short 

or for long time period. Physical injuries and 

accidents are also involved in causing 

seizures. Brain injury, stroke and brain tumor 

are involved in causing isolated epilepsy [1, 

2]. Many epileptic drugs are present to treat 

Epilepsy. Treatments of epilepsy are 

different in different countries around the 

world. Main cause of epilepsy is not known.  

Epilepsy caused by stroke, any injury in 

brain, brain infection and genetically, this 

process also known as epileptogenesis. [3]. 

Abnormal activity in brain cortex can cause 

epileptic seizures [4]. Fainting and 

electrolyte imbalance also cause seizures in 

brain. Electroencephalogram helps in 

diagnosing the seizures and Epilepsy. 

Normal testing is not useful for the diagnoses 

of epilepsy [5]. 70% epilepsy is treated by 

drugs [6]. Epileptic drugs are in expensive 

and anti-seizures. Surgery also helpful for 

those patient who not get treated with drugs 

[7]. Many people recover from epilepsy. A 

study reported that 39 million people faced 

epilepsy in 2015 [8]. In developing countries, 

around 80 percent cases occurred.  Another 

study reported that 1lac, 25 thousand deaths 

occur due to epilepsy in 2015 [9]. Epilepsy  is 

more in old people and newborn in 

developing countries [10]. Old people will 
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face 5-10% of unprovoked seizures [11]. In 

many countries, there is restriction of driving 

by epileptic people until they become 

seizures free [12]. Disturbance in neuronal 

activity in brain is known as epileptic 

seizures.  Epileptic seizure is defined as when 

seizures are formed in the brain and occur 

again and again. Epileptic seizures diagnosed 

when a person having unprovoked seizures 

[13]. Epileptic seizures diagnosed by EEG or 

imaging of brain [14]. According to previous 

studies, it has been observed that epilepsy is 

a spiritual state [15]. World's past explanation 

on the seizures due to epilepsy, originated 

from a word Akkadian, Akkadian was a 

language used in oldest Mesopotamia in 

2000BC.  

Genetic bases  

In many epilepsy cases heredity plays a key 

role. Person having head injury doesn't mean 

he/she will get this disease. The person has 

more chances to develop epilepsy who 

having cases of epilepsy in his family. People 

with genetic history of epilepsy, has more 

chances to develop this disease than those 

who don't have any genetic history of 

epilepsy. Generalized epilepsy is known as 

when seizures start from both sides of the 

brain. This type of epilepsy is more due to 

genetic factors than focal and partial 

epilepsy. Many types of partial epilepsy 

which have been found in past years create 

link with genetics. More chances in 

developing epilepsy in brothers and sisters. 

Epilepsy will not also develop in some 

brothers and sisters. More chances of 

developing epilepsy in a brother or sister if 

the child suffering with generalized seizures. 

Remember, this disease is not communicable 

and people get it like cold. People with 

epilepsy, their children's didn't get it but if the 

genes are forwarded in families the chances 

will raise. In 100, less than 2 percent people 

get this disease at any point during the whole 

lifetime period. If mother has epilepsy and 

father doesn't, risk of epilepsy in children is 

less than 5 out of 100 and if father having 

epilepsy, the chances of epilepsy in children 

in higher. Many children will not get epilepsy 

from their parents, however chances of 

inheriting some kind of this disease is higher 

and if both parents suffering with this 

disease, chances is more higher of developing 

epilepsy in children [16]. 

Seizures classifications 

Two types are involved in this first is basis 

classification and second is expanded 

classification. Both are different from one 

another shown in (Fig. 1). In Focal onset, 

seizures get starts on the single brain side. The 

face start spasm and the arm start moving. 

Person is awake and well aware of everything 

but didn't in the condition to control the 

seizures and after this person not remember 

anything. In Generalized seizures, many parts 

of brain are involved for developing seizures. 

Person in this case very less aware, that what 

is happening in the surrounding. Grand mal 

seizures also known as generalized tonic 

clonic seizures which fall in this category. 

The person didn't respond to anything if you 

shake or take your hand in his face. The 

person muscles became rigid and this phase 

is tonic. Its take few seconds and then gets 

serious and fast movement of his body, this 

phase is the clonic phase. It can last for few 

minutes. The jerking of body stops and the 

person comes back in his normal state. In 

generalized seizures person is more toward 

danger because he didn't well aware what’s 

happening in the surrounding and the chances 

of injury due to tonic clonic seizures is more 

because person can't protect itself [17].
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Figure 1. Types of seizures 

 

Basic classification  

Seizures are also known as Focal which is old 

word that’s mean partial, generalized mean 

unchanged, unknown, and unclassified 

seizures shown in (Fig. 1). Behavior of a 

person and the EEG tells that when 

generalized seizures occur both hemispheres 

are activated. Unknown types of seizures 

mean when we don't know when seizure 

starts but other signs are known. Many 

conditions are not clear in unclassified 

seizures. Focal seizures are further divided 

into two types, first one is aware and the 

second is impaired also known as simple and 

complex respectively. In the basic 

classification, after knowing the percentage 

of awareness in focal seizures and also 

involvement of explaining the start of motor 

and non-motor, further classes with 

numbness leads to expanded classification. 

Focal to bilateral tonic clonic seizures are 

now known after the secondary generalized 

seizures. Tonic clonic or other motor are now 

classified into generalized motor seizures and 

beginning of unknown seizures also divided 

into tonic clonic or other motor. 

 Expanded classification  

These types formed the basis of above 

described basic classification and types of 

motor and non-motor are further classified 

and expanded under focal, generalized and 

unknown seizures shown in (Fig. 2). Focal 

motor seizures are classified by knowing, and 

awareness impaired in time of seizures. Next 

stage of types comes from the symptoms and 

sign of seizures [18] ILAE classification of 

epilepsy focuses on the etiology of disease 

and every step of disease diagnosis that can 

be implied on every age. Clinician should be 

directed to recognize the patients' epilepsy 

class as well as other syndromes. The patients 

who not fulfil the criteria of epilepsy 

classification should be described in seizures 

type. To identify, in which type of epilepsy a 

patient fall, he must fulfill the definition of 

epilepsy which was provided in 2014 [19]. 

As compared to seizures types, epilepsy types 

are wider and provide information about 

SEIZURES 
TYPES

FOCAL GENERALIZED
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genetic investigation, imaging, tests in 

laboratory, its prognosis and relationship 

with other disease. To know in which class 

the patient falls, use the types of seizures 

patient having and plot total to one of these 4 

types. In Combined Generalized and Focal 

epilepsy there are epilepsy syndromes i.e. 

Darvet and Lennox Gastuat syndrome. 

Epilepsy syndrome is different from epilepsy 

type, it provides many characteristics like 

Verdict of EEG, imaging findings, age 

dependent characteristics, seizures types and 

prognosis provide more knowledge and 

information [21].

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Types of epilepsy 

 

Epilepsy diagnosis and its prevalence  

An electroencephalogram helps to 

recognizing the epileptic seizures, the basic 

identification is based on the start of seizures. 

EEG provides pattern of brain waves and 

neuroimaging which is seen after CT scan or 

MRI. It helps to see the brain structure, which 

part of brain is working or not,  in difficult 

cases monitoring of video and EEG may be 

very helpful [20]. Epilepsy is an endemic 

conditions effecting 50 million people around 

the world and it is reported that epilepsy takes 

important proportion for the world's disease. 

The number of epilepsy in common 

population at a time is between 4 to 10 / 1000 

people. 5 million people each year are 

diagnosed with epilepsy in the entire world. 

In well developed countries 49 out of 100000 

people are recognized with epilepsy every 

year. In middle or low income class countries 

139 out of 100000 people are diagnosed with 

epilepsy which is very high as compared to 

high income countries. In Neurocysticerosis, 

Injuries due to road accidents, birth related 

injuries; changes in medical infrastructure are 

involved. 80 percent people who live in 

middle income countries and low income 

countries are suffering from epilepsy. 

Epilepsy is more common in young children 

and old-age persons while seizures can form 

in any person of any age. In U.S 1 out of 100 

people has been diagnosed with epilepsy. The 

chances of Epilepsy in the person for lifetime 

are is 1 out of 26. Seizures may form in many 

different areas of the world, in different age 

groups and different races. CDC reported that 

TYPES 
OF 

EPILEP
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Focal

Generalized 
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generalized 
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3.4 million people in the U.S live with 

epilepsy and 4lac 70 thousand children 

suffering from this. This disease affects more 

that 65 million people throughout the world 

and it is the 4th common neurological 

condition. Epilepsy is more common in 

children of first year of their birth but a 

person with epilepsy becomes stable after the 

age of 10. The rate of epilepsy raises after age 

of 55 and it formes Alzheimer's disease, 

strokes and brain tumors. All these are caused 

by epilepsy after the age of 55 [22]. 

Epilepsy effects on various part of body 

Memory affected by focal seizures. Common 

reason of memory issues in people who suffer 

with epilepsy is deformity in the frontal lobe 

and temporal lobe of brain. Left temporal 

lobe is important for verbal memories. If 

person suffering seizures in left side of brain, 

it may cause difficulties in remembering 

names, words etc. Right temporal lobe is 

important for visualization and for 

prospective memory frontal lobe plays an 

important role. The person who has seizures 

in the frontal lobe can cause many issues like 

to remember things which you want do in 

future. This condition is known as post ictal 

confusion. Anti-epileptic drugs also involved 

in memory issues. Memory issues also appear 

due to changes in drugs intake or high intake 

of medicine  [23]. Activity of brain cells 

changed by epilepsy and these brain cells are 

known as neurons. In the form of electric 

impulses, these neurons are involved in 

message transfer. When any kind of changes 

in these impulses occur, it can cause seizures. 

As epilepsy is involved in brain changes, it 

also affect the body and it’s every part  [24]. 

Arrhythmia will happen due to seizures. 

Arrhythmia is defined in which heart beat too 

fast or too slow due to seizures and the 

seizures also affects the normal rhythm of 

heart. Irregular heartbeat can be very 

dangerous and life threatening. Specialist 

thinks that sudden unexpected deaths in 

epilepsy are happened due to disturbance in 

heart rhythm[25]. A hormonal change occurs 

in the reproductive system of both male and 

female that has epilepsy. Epilepsy can affect 

the menstrual cycle of women and can cause 

irregular periods. Woman suffering with 

epilepsy has polycystic ovary disease. In 

women's sexual desire can be lower due to 

epilepsy and its medications. Level of 

testosterone, sexual desire, and the 

production of sperm in 40 % of epileptic man 

is low. Man's sex derives and sperm count 

can be reduced due to epilepsy drugs. 

Breathing regulated by autonomic nervous 

system. Breathing is temporarily stopped 

during seizures because seizures can affect 

the autonomic nervous system. There is low 

level of oxygen in this state and this can cause 

SUDEP [26].  

Central nervous system is involved in 

sending messages from brain to the spinal 

cord and then to body in the form of electrical 

messages and epilepsy is the disease of 

central nervous system and if there are any 

changes in this system occur this can cause 

seizures. Voluntary and involuntary 

functions of nervous systems can have 

affected by epilepsy. Muscles become 

stretched and droopy due to seizures. 

Involuntary pull, spasm and rigidness of 

muscle in tonic seizures occur and 

unexpected muscle tone loss occurs in atonic 

seizures. Bones become weak due to intake 

of drugs during epilepsy. Risk of 

osteoporosis and fractures of bones is 

increased when you are suffering with 

epilepsy. Food movement in the digestive 

system also affected by seizures and can 

cause the following symptoms i.e. loss of 

bowel control, problem in breathing, 

vomiting, and nausea. Epilepsy can effect 

very part and system of body. Drugs and 

surgeries help to control seizures [27]. 

Different parts of human are affected by 

epilepsy shown in (Fig. 3). 
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Figure 3. Effects of epilepsy on different systems of the body  

 

Seizures due to fever 

In newborn babies and children, the main 

type of pathological activities of brain is the 

febrile seizures. Febrile seizures occur due to 

fever. 1 out of 20-50 children seizures start 

due to fever. Febrile seizures are also the 

main type of PBA (Pathological brain 

activity). Febrile seizures effects brain 

development  [28]. Intractable epilepsy also 

associated with focal febrile and prolonged 

seizures [30]. For pediatricians and 

physicians who treat those people who 

suffering with epilepsy, there is area of 

interest in focusing these types of seizures 

their mechanisms and its results  [31]. 

Mechanism of febrile seizures occurrence 

caused by fever as well as having genetic 

bases 

Febrile seizures spread into the families and 

formed unpredictably epilepsy that’s why 

involvement of genetics for their initiate is 

also important to discuss. In a study, 

experiments were done in rodents and rodent 

produced seizures due to hypothermia [32]. 

In humans and rodent models, mutation in 

many ion channels were susceptible due to 

febrile seizures [33, 34]  Together, these 

mutation in chlorine and sodium channels 

have been well known. In an individual, 

single mutations of a gene also contribute to 

febrile seizures and various genes 

interconnection might involve in seizures 

occurrence [35]. Many cellular processes like 

neurons electrical activity affected by 
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temperature [36]. Many neuronal ion 

channels functioning depend upon 

temperature and also regulates the ionic 

currents. Raise in temperature could also 

increase the neuronal firing that can cause 

seizures. Condition of temperature rise is 

called hyperthermia and it can be produced 

due to hot baths and anticholinergic drugs. In 

children, measurement of temperature is not 

achievable. In rodents models it is confirmed 

that increased in brain temperature can starts 

the seizures. Hyperthermia inhibit changes in 

many mutated ion channels and increased the 

excitability of the circuits [37]. 

Sudden Unexpected death in epileptic 

patient 

As compared to common population, risk of 

death in people with epilepsy is 1.6-3 [38]. 

The risk is more in children with epilepsy. 

Death may cause sooner in a person whose 

epilepsy is due to brain tumor, stroke or any 

other thing. The most common cause of death 

in epileptic patients is SUDEP. Sudden 

Unexpected death in epileptic patient is 

known as SUDEP.  Death due to SUDEP is 

not linked with any kind of accidents. 1 

person with epilepsy out of 1000 can 

experience this. More chances of SUDEP in 

those epileptic patients who have poor 

control on epilepsy. Surgery of SUDEP can 

cause 9 deaths out of 1000, mostly in 

children. Many cases report that SUDEP is 

seen at the time of death but the death causes 

are not known, Problem in breathing, 

irregularities in the rhythm of heart, brain 

conditions and any other problem in body 

parts [39]. 

Epileptic patient’s life expectancy 

Oxford University and college U.K in 2013 

reported that premature death as compared to 

whole community is 11 times high in 

epileptic patients. Due to mental health issues 

rate of death is more. By giving complete 

treatment for seizures 6 /10 patients 

recovered from seizures after few years of 

treatment and did suffer with seizures again. 

First medication for seizures will help 50 to 

60 percent people to become seizures free 

and 11 to 30 people from 100 will be seizures 

free after 2nd medication for seizures. 

Uncontrolled epilepsy will remain in 25 

people out of 100. Within 2 years, 74 out of 

100 will be seizures free including children 

having onset seizures  [40]. 

Adenosine to control seizures 

It has been proposed that adenosine plays an 

important role in controlling of seizures [41]. 

It is also confirmed by many studies that 

adenosine reacts on different seizures models 

i.e. in vivo and in vitro and help in controlling 

seizures. A study done in which action of 

adenosine observed on the models of acute 

seizures. In these seizures models the 

adenosine linked with a receptor which is 

adenosine (Ado) type 1 receptors (A1Rs) 

[42]. In seizure models, which may be 

electrically or chemically induced, the 

insertion of adenosine in it produces an 

anticonvulsant action and stops seizures [43]. 

In the animals which are immature these 

actions are also seen and in the brain A1R 

linked anticonvulsant effects occur [44]. 

Anticonvulsant activities dismiss gradually 

due to repeated A1Rs activation. In the 

seizures suppression adenosine plays an 

important role and involved in the conversion 

of patterns of seizures into epileptics [45]. 

Adenosine is also involved in stopping events 

of seizure which is present already as well in 

the seizures prevention. In different models 

of epileptic seizures, actions of adenosine 

occur. In brain for the reduction of adenosine 

action, the intracranial A1R activation occurs 

in the specific parts of brain which is 

involved and responsible for the initiation of 

seizures [46]. 

Possible treatments to cure epileptic 

patient 

Many types of epilepsy have no cure but a lot 

of surgeries are introduced which involve in 

stopping many types of seizures. Clinician 

advices the drugs to the epilepsy patient. If a 
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person doesn’t recover with drugs then 

surgery is done to get rid of  epilepsy or 

stimulation of vagus nerve or by giving some 

special diet [47]. Antiepileptic drugs are 

taken orally and the medicine is prescribed by 

the doctor according to the condition of 

patient and its seizures type. In 70 percent 

cases, AEDs helps to control seizures. Many 

medicines are involved in the epilepsy 

treatment i.e. Lamotrigine, sodium valporate, 

lavetiracetam and carbamazepine [48]. These 

are some drugs with less side effects: 

Levetiracetam, Lamotrigi, Tiagabin, 

Felbamate, Topiramat, Gabapentin, 

Oxcarbazepine and Tiagabin hydrochloride 

these drugs are easy to use with fewer side 

effects, there mechanism of action described 

in (Table 1). In 2018, CBD is formed which 

is cannabidiol, a typed of marijuana and it 

was approved by drug epidiolex, Cannabidiol 

is effectively treating severe seizures. 

1980s MRI was first time introduced. For the 

internal structure images technique of MRI 

(magnetic resonance Ionization) was 

discovered which gives good images. In this 

technique, with the help of high resolution 30 

ms-1s the brain’s functional activation is 

attainable [49, 50]. 31P MRS (magnetic 

resonance spectroscopy) and H are used for 

assessing metabolites [51]. High contrast 

images and high resolution also expand with 

the help of magnetic resonance. In 

hippocampus this gets an important role in 

which gray matter of hippocampus is 

measure as well as the T2 time of relaxation 

and the abnormalities in hippocampus. 

Layers of neuron in hippocampus are also 

disclosed [52]. EEG arrival is also associated 

with MR that provides vast knowledge and 

discoveries about epilepsy. GABA in vivo is 

also measured with the help of MRS [53]. In 

MR techniques, if there is no lesions of s2 

MRI and s3 epilepsy seen, then a lot of 

imaging quality is also provided which is 

seen in this lesions [54].  

Children with catastrophic epilepsy can cure 

with ketogenic diet. The anticonvulsant 

effects of the ketogenic diet on epileptic 

seizures are shown in (Fig. 4). 1/4 people 

control their epilepsy with this. This diet is a 

starvation diet. When a person starving and 

taking low calories brain starts burning 

ketones and doesn't burn glucose, when it 

burns ketones seizure stops, but using this 

diet growth of children is effected [55]. The 

advance technique to recognize seizures is 

SEEG (steroelectroencephlography). This is 

the safest method where there is sophisticated 

computer which measures 3-D brain map. In 

this technique electrodes are placed into 

specific brain area and record seizures. This 

technique helps to study deeper in the brain. 

Laser interstitial thermal therapy in which a 

laser is passed in the brain with the help of 

hole in skull that can damage those seizures 

producing a lot of heat in the tissues of brain.

  

Table 1. Anti-epileptic drugs and their mechanism of action 
Sr. No. AEDs Drugs Mechanism of action 

1 Cannabidiol Modulation of neuronal excitability. 

2 Diazepam Bind to brain receptor & increase the inhibitory effects of GABA. 

3 Carbamazepine Sodium channel blocker and prevent firing of action potential. 

4 Brivaracetam, Anticonvulsant effect in brain. 

5 Lorazepam Bind with benzodiazepine receptor & enhance GABA inhibitory effect. 

6 Ethosuximide Inhibit sodium-potassium ATPase system. 

7 Lacosamide Enhance slow activation of voltage-gated sodium channel. 

8 Felbamate First anticonvulsant drug with inhibitory GABA brain mechanism. 

9 Eslicarbazepine Block voltage-gated sodium channel. 

10 Levetiracetam Modulate the synaptic neurotransmitter release. 

11 Parampanel Non-competitive AMPA-glutamate receptor antagonism. 
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12 Phenytoin Non-specific sodium channel blocker. 

13 Phenobarbital Act on GABA receptor, increase synaptic inhibition. 

14 Oxcarbazepine Bind to sodium channel and inhibit neuronal firing. 

15 Tiagabine Bind with recognition site that associated with GABA uptake carrier. 

16 Valproate Block voltage-gated channel. 

17 Zonisamide Block neuronal firing. 

 

Figure 1. Ketogenic diet’s effect on epileptic seizures 

 

In radiation method CT and MRI is used to 

measure the main points of seizures. 

Radiation is passes into the area of seizure 

and this help in destroying them. In electric 

stimulation method an electrode is thread in 

to the skull and then into the thalamus in the 

anterior thalamic stimulation. In electric 

stimulation, activity of seizure is recorded 

with the help of electric device that predict 

seizure occurrence [56]. The part of brain 

which is involved in developing seizure is 

removed with the help of surgery in focal 

resection. This is the best treatment for those 

people who suffering from seizures on 

specific area of brain. Surgery done for those 

people who having seizures on the brain 

regions that are critical. Those critical areas 

are the areas of vision, memory and 

movement [57]. Part of temporal lobe in the 

brain is removed with the help of surgery in 

temporal lobe resection. Anterior temporal 

lobectomy is the main cause of causing 

epilepsy in people [58]. Corpus callosotomy 

is done for generalized epileptic people 

targeting both brain sides. In this two cerebral 

hemispheres connection is split [59]. 

Responsive neuro stimulation records the 

seizures by using a device known as electrical 

generator. Activity of seizures from the brain 

is measured by this device [60]. In deep brain 

stimulation a device placed under chest skin 

and electrodes are placed in the skull and this 

placed through a hole made in skull. For 

electrodes guidance, MRI is used and the 

device placed in chest is linked with 

electrodes in the brain [61, 62]. According to 

some evidences, balance diet has an effect on 

seizures and it contains essential nutrients 

and also helps in keeping energy level 

balance. It also helps to maintain regular 

pattern of sleep and good for health 

Ketogenic diet is good in the treatment for 

epilepsy shown in (Fig. 4) [63].  

Preventions 

Prevent from traumatic brain injuries because 

injuries and accidents are also involving in 
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causing epilepsy. Cysticerosis is also cause 

epilepsy which is spread by a parasite. To 

prevent from this parasite, eat good and 

hygienic food. Lowering down the stress and 

anxiety also prevent from seizure in epileptic 

patients. Also epileptic patient needs to take 

medicine regularly prescribed by doctor to 

lower down the risk of seizures [64]. 

Conclusion 

Many types of epilepsy have no cure but there 

are a lot of surgeries present that involves in 

stopping many seizures types. Anti-epileptic 

drugs also helpful to control seizures. Many 

methods are developed now for the treatment 

of epilepsy like vagus nerve stimulation. All 

the muscles are under control of nervous 

system. Muscles become stretched and 

droopy due to epilepsy. Keto diet is also 

helpful in preventing seizures. Stem cells 

implanted in the brain to treat epilepsy when 

there is no chance of treatment with drugs A 

person having epilepsy genetically also 

treated with drugs. Many people live their 

lives and become seizure free with proper 

epilepsy treatment. 

Authors’ contributions  
Conceived and designed the experiments: A 

Akram & R Waseem, Performed the 

experiments: F Akram, Analyzed the data: 

ST Liaqat & A Shahid, Contributed reagents/ 

materials/ analysis tools: A Mumtaz & F 

Akram, Wrote the paper: F Akram & A Arif. 

Acknowledgement  
Authors acknowledge University of Central 

Punjab for providing all the facilities required 

to write this review article. 

References 

1. Abubakar II, Tillmann T, & Banerjee A 

(2015). Global, regional, and national 

age-sex specific all-cause and cause-

specific mortality for 240 causes of death, 

1990-2013: a systematic analysis for the 

Global Burden of Disease Study 

2013. Lancet 385(9963): 117-171. 

2. Ahmed  R  (2017). Antiepileptic drugs 

and developmental neuroendocrine 

dysfunction: Every why has A 

Wherefore. Arch Med 9. 

3. Bailey EE, Pfeifer HH, & Thiele, EA 

(2005). The use of diet in the treatment of 

epilepsy. Epilepsy & Behavior 6(1): 4-8. 

4. Baram TZ & Shinnar S (Eds.) 

(2002). Febrile seizures. Academic press. 

5. Benbadis S (2009). The differential 

diagnosis of epilepsy: a critical 

review. Epilepsy & Behavior 15(1): 15-

21. 

6. Berg  AT, Berkovic SF, Brodie MJ, 

Buchhalter J, Cross JH, van Emde Boas 

W & Scheffer IE (2010). Revised 

terminology and concepts for 

organization of seizures and epilepsies: 

report of the ILAE Commission on 

Classification and Terminology 2005–

2009. 

7. Berger H (1929). Über das 

elektroenkephalogramm des 

menschen. Archiv für Psychiatrie and 

Nervenkrankheiten 87(1): 527-570. 

8. Brodie MJ, Zuberi SM, Scheffer IE & 

Fisher RS (2018). The 2017 ILAE 

classification of seizure types and the 

epilepsies: what do people with epilepsy 

and their caregivers need to 

know? Epileptic Disorders 20(2): 77-87. 

9. Buck S, Bastos F, Baldeweg T & Vargha-

Khadem F (2020). A functional MRI 

paradigm suitable for language and 

memory mapping in pediatric temporal 

lobe epilepsy. Frontiers in Neurol 1384. 

10. Cendes F & Andermann F (2002). Do 

febrile seizures promote temporal lobe 

epilepsy? Retrospective studies. 

In  Febrile Seizures. pp. 77-86. Academic 

Press. 

11. Connelly A, Jackson GD, Frackowiak 

RS, Belliveau JW, Vargha-Khadem F & 

Gadian DG (1993). Functional mapping 

of activated human primary cortex with a 

clinical MR imaging system. Radiol 

188(1): 125-130. 



Pure Appl. Biol., 11(4):932-944, December, 2022 
http://dx.doi.org/10.19045/bspab.2022.110096 

942 

12. Dan L, Longo F, Harrison TR & Longo 

DL (2011). Harrison's principles of 

internal medicine. McGraw-hill. 

13. Devlin AL, Odell M, Charlton JL & 

Koppel S (2012). Epilepsy and driving: 

Current status of research. Epilepsy Res 

102(3): 135-152. 

14. Dragunow M & Robertson HA (1987). 8-

Cyclopentyl 1, 3-dimethylxanthine 

prolongs epileptic seizures in rats. Brain 

Res 417(2): 377-379. 

15. Dubé C, Brunson KL, Eghbal-Ahmadi 

M, Gonzalez-Vega R & Baram TZ 

(2005). Endogenous neuropeptide Y 

prevents recurrence of experimental 

febrile seizures by increasing seizure 

threshold. Journal of Mol 

Neurosci 25(3):275-284. 

16. Duncan JS, Sander JW, Sisodiya SM & 

Walker MC (2006). Adult epilepsy. The 

Lancet 367(9516), 1087-1100. 

17. Dunwiddie TV  (1980). Endogenously 

released adenosine regulates excitability 

in the in vitro 

hippocampus. Epilepsia, 21(5):541-548. 

18. Dunwiddie TV & Worth TH (1982). 

Sedative and anticonvulsant effects of 

adenosine analogs in mouse and rat. J of 

Pharmacol and Experimental 

Therapeutics 220(1): 70-76. 

19. Eadie M & Bladin PF (2001). A Disease 

Once Sacked: A History of the Medical 

Understanding of Epilepsy. 

20. Eadie MJ  (2012). Shortcomings in the 

current treatment of epilepsy. Expert Rev 

Neurother 12(12): 1419-1427. 

21. Eldridge FL, Paydarfar D, Scott SC & 

Dowell RT (1989). Role of endogenous 

adenosine in recurrent generalized 

seizures. Exp Neurol 103(2): 179-185. 

22. Etemad L, Moshiri M & Moallem SA 

(2012). Epilepsy drugs and effects on 

fetal development: Potential 

mechanisms. J Res Med Sci 17(9): 876. 

23. Beghi E (2020). The epidemiology of 

epilepsy. Neuroepidemiol 54(2): 185-

191. 

24. Fisher RS, Boas WVE, Blume W. Elger 

C, Genton P, Lee P & Engel Jr J (2005). 

Epileptic seizures and epilepsy: 

definitions proposed by the International 

League Against Epilepsy (ILAE) and the 

International Bureau for Epilepsy 

(IBE). Epilepsia 46(4):  470-472. 

25. Fukuda M, Morimoto T, Nagao H & Kida 

K (1997). Clinical study of epilepsy with 

severe febrile seizures and seizures 

induced by hot water bath. Brain 

Dev 19(3):  212-216. 

26. Hauser WA, Annegers JF & Kurland LT 

(1991). Prevalence of epilepsy in 

Rochester, Minnesota: 1940–

1980. Epilepsia  32(4):  429-445. 

27. Hodgkin AL & Katz B (1949). The effect 

of temperature on the electrical activity of 

the giant axon of the squid.  Physiol 

J 109(1-2):  240. 

28. Holtzman D, Obana K & Olson J (1981). 

Hyperthermia-induced seizures in the rat 

pup: a model for febrile convulsions in 

children. Sci 213(4511)  1034-1036. 

29. Jayalakshmi S, Panigrahi M, Kulkarni 

DK, Uppin M, Somayajula S & Challa S 

(2011). Outcome of epilepsy surgery in 

children after evaluation with non-

invasive protocol. Neurol India  59(1): 

30. 

30. Kang JQ, Shen W & Macdonald RL 

(2006). Why does fever trigger febrile 

seizures? GABAA receptor γ2 subunit 

mutations associated with idiopathic 

generalized epilepsies have temperature-

dependent trafficking deficiencies. J 

Neurosci 26(9): 2590-2597. 

31. Khan MA, Ahad B, Khan TA, Mufti AA 

& Khan TA (2015). Knowledge of 

dentists about epilepsy and their attitude 

toward the dental treatment of epileptic 

patients: a survey of dentists in peshawar" 

J Pak Dent Assoc 35(3). 

http://dx.doi.org/10.19045/bspab.2022.110096


Akram et al. 

943 

32. Khor SB, Lim KS, Fong SL, Ho JH, Koh 

MY & Tan CT (2021). Mortality in adult 

epilepsy patients in Malaysia: a hospital-

based study. Seizure 88: 56-59. 

33. Kuznieck R, Elgavish GA, Hetherington 

HP, Evanochko WT & Pohost GM 

(1992). In vivo 31P nuclear magnetic 

resonance spectroscopy of human 

temporal lobe epilepsy. Neurol  42(8): 

1586-1586. 

34. Liu HJ, Li P & Wei Q (2010). Magnetic 

N-succinyl chitosan/ alginate beads for 

carbamazepine delivery. Drug Dev Ind 

Pharm 36(11): 1286-1294. 

35. Lucas TH & West GA  (2006). Corpus 

callosotomy: indications, surgical 

procedures, and outcomes.  Neurol Ther 

76: 541. 

36. Magiorkinis E, Sidiropoulou K & 

Diamantis A (2010). Hallmarks in the 

history of epilepsy: epilepsy in 

antiquity. Epilepsy Behav 17(1): 103-

108. 

37. Martin K, Jackson CF, Levy RG & 

Cooper PN (2016). Ketogenic diet and 

other dietary treatments for 

epilepsy. Cochrane Database Syst Rev 2. 

38. McKhann GM, Schoenfeld-McNeill J, 

Born DE, Haglund MM & Ojemann GA 

(2000). Intraoperative hippocampal 

electrocorticography to predict the extent 

of hippocampal resection in temporal 

lobe epilepsy surgery. J 

Neurosurg 93(1): 44-52. 

39. Stafstrom CE (2004). Dietary approaches 

to epilepsy treatment: old and new 

options on the menu. Epilepsy Curr 4(6): 

215-222. 

40. Morimoto T, Nagao H, Sano N, 

Takahashi M & Matsuda H (1991). 

Electroencephalographic study of rat 

hyperthermic seizures. Epilepsia 32(3): 

289-293. 

41. Njiwa JRK, Müller P & Klein R (2004). 

Binary mixture of DDT and 

Arochlor1254: effects on sperm release 

by Danio rerio. Ecotoxicol Environ Saf 

58(2): 211-219. 

42. World Health Organization, Global 

Campaign against Epilepsy, Programme 

for Neurological Diseases, Neuroscience 

(World Health Organization), 

International Bureau for Epilepsy, World 

Health Organization. Department of 

Mental Health & International League 

against Epilepsy. (2005). Atlas: epilepsy 

care in the world. World Health 

Organization. 

43. Pometlová M, Kubová H & Mareš P 

(2010). Effects of 2-chloroadenosine on 

cortical epileptic afterdischarges in 

immature rats. Pharmacol Rep 62(1): 62-

67. 

44. Quek AM, Britton JW, McKeon A, So E, 

Lennon VA, Shin C & Pittock SJ (2012). 

Autoimmune epilepsy: clinical 

characteristics and response to 

immunotherapy. Arch Neurol 69(5): 582-

593. 

45. Rothman DL, Petroff OA, Behar KL & 

Mattson RH (1993). Localized 1H NMR 

measurements of gamma-aminobutyric 

acid in human brain in vivo. PNAS 

USA 90(12): 5662-5666. 

46. Rowland LP & Merritt HH 

(2005). Merritt's Neurol. Lippincott 

Williams & Wilkins. 

47. Scheffer IE, Berkovic S, Capovilla G, 

Connolly MB, French J, Guilhoto L & 

Zuberi SM (2017). Classificação da 

ILAE das epilepsias: artigo da posição da 

Comissão de: Classificação e 

Terminologia da International League 

against Epilepsy. Comissão de Consenso 

da Liga Brasileira de Epilepsia, São 

Paulo 4(2): 3-21. 

48. Schmidt D & Sillanpää M (2016). 

Prevention of epilepsy: issues and 

innovations.  Curr Neurol Neurosci 

16(11): 1-5. 

49. Shah CR (2016). The Effect of Epilepsy 

and Anti-seizure Medications on 



Pure Appl. Biol., 11(4):932-944, December, 2022 
http://dx.doi.org/10.19045/bspab.2022.110096 

944 

Hormones and the Brain (Doctoral 

dissertation, New York Medical 

College). 

50. Shibasaki K, Suzuki M, Mizuno A & 

Tominaga M (2007). Effects of body 

temperature on neural activity in the 

hippocampus: regulation of resting 

membrane potentials by transient 

receptor potential vanilloid 4. J Neurosci 

27(7): 1566-1575. 

51. Shinnar S & Glauser TA (2002). Febrile 

seizures.  J Child Neurol 17(1_suppl): 

S44-S52. 

52. Smith SJ (2005). EEG in the diagnosis, 

classification, and management of 

patients with epilepsy. J Neurol 

Neurosurg Psychiatry  76(suppl 2): ii2-

ii7. 

53. Stehling MK, Turner R & Mansfield P 

(1991). Echo-planar imaging: magnetic 

resonance imaging in a fraction of a 

second. Sci 254(5028): 43-50. 

54. Tescarollo FC, Rombo DM, DeLiberto 

LK, Fedele DE, Alharfoush E, Tomé Â R 

& Boison D (2020). Role of adenosine in 

epilepsy and seizures.  J Caffeine 

Res 10(2): 45-60. 

55. UK NCGC (2012). The Epilepsies: The 

Diagnosis and Management of the 

Epilepsies in Adults and Children in 

Primary and Secondary Care. 

56. Upadhya D, Hattiangady B, Castro OW, 

Shuai B, Kodali M, Attaluri S & Shetty 

AK (2019). Human induced pluripotent 

stem cell-derived MGE cell grafting after 

status epilepticus attenuates chronic 

epilepsy and comorbidities via synaptic 

integration. PNAS USA 116(1): 287-296. 

57. Vos T, Abajobir AA, Abate KH, Abbafati 

C, Abbas KM, Abd-Allah F & Criqui MH 

(2017). Global, regional, and national 

incidence, prevalence, and years lived 

with disability for 328 diseases and 

injuries for 195 countries, 1990–2016: a 

systematic analysis for the Global Burden 

of Disease Study 2016. Lancet 

390(10100): 1211-1259. 

58. Wallace RH, Wang DW, Singh R, 

Scheffer IE, George AL, Phillips HA & 

Mulley JC (1998). Febrile seizures and 

generalized epilepsy associated with a 

mutation in the Na+-channel ß1 subunit 

gene SCN1B. Nat Genet 19(4): 366-370. 

59. Wetjen NM, Marsh WR, Meyer FB, 

Cascino GD, So E, Britton JW & Worrell 

GA (2009). Intracranial 

electroencephalography seizure onset 

patterns and surgical outcomes in 

nonlesional extratemporal epilepsy. J 

Neurosurg 110(6): 1147-1152. 

60. Wilden JA & Cohen-Gadol AA (2012). 

Evaluation of first nonfebrile 

seizures. Am fam Physician 86(4): 334-

340. 

61. Gupte AA, Shrivastava D, Spaniol MA & 

Abosch A (2011). MRI-related heating 

near deep brain stimulation electrodes: 

more data are needed. Stereotact and 

Funct Neurosurg 89(3): 131-140. 

62. Sterman J, Cunqueiro A, Dym R J, 

Spektor M, Lipton ML, Revzin MV & 

Scheinfeld MH (2019). Implantable 

electronic stimulation devices from head 

to sacrum: Imaging features and 

functions. Radiographics 39(4): 1056-

1074. 

63. Martins LD, Terra VC, Nicoletti CF, 

Chiarello PG, Marchini JS, Sakamoto AC 

& Nonino-Borges CB (2012). Effect of 

the classic ketogenic diet on the treatment 

of refractory epileptic seizures. Rev de 

Nutr 25: 565-573. 

64. Raether W & Hänel H (2003). 

Epidemiology, clinical manifestations 

and diagnosis of zoonotic cestode 

infections: an update. Parasitol Res 

91(5): 412-438.

 

http://dx.doi.org/10.19045/bspab.2022.110096

