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    Figure 1: Brain Regions 

 

 

 

 

 

n epileptic seizure is a transient occurrence of signs 

and/or symptoms due to abnormal excessive or syn-

chronous neuronal activity in the brain. Epilepsy is a disorder 

of the brain characterized by an enduring predisposition to 

generate epileptic seizures, and by the neurobiological, cogni-

tive, psychological, and social consequences of this condition. 

The definition of epilepsy requires the occurrence of at least 

one epileptic seizure. 

 
herefore, a seizure is the event and epilepsy is the dis-

order.  By definition, one seizure does not make epi-

lepsy, nor does a small series of seizures that have an im-

mediate precipitating factor, for example, alcohol with-

drawal seizures.  The seizures must be spontaneous and 

recurrent to represent epilepsy.   

 

eizures result from an electrochemical disorder in the 

brain.  Brain cells use chemical reactions to produce 

electrical discharges. Each brain cell either excites or inhi-

bits other brain cells with its discharges.  When the balance 

of excitation and inhibition in a region of brain is moved 

too far in the direction of excitation, then a seizure can re-

sult. 

 

he type of seizure depends upon several factors. One 

of the most important factors is where in the brain the 

abnormal electrical discharge occurs.  Figure 1 shows the 

four lobes of the brain (frontal, temporal, parietal and occi-

pital) and where key regions of the brain are located. 

Strength and sensation are laid out along the border of the 

frontal and parietal lobes, with strength more toward the 

front (frontal) and skin sensation more toward the back 

(parietal) of the strip.   

 

oving laterally and down the brain are control areas 

for trunk, arm, hand, fingers, face, lips, and tongue, 

with tongue most laterally and inferiorly on the motor strip.  

The progression of electrical activity during a seizure can 

march through this area activating each muscle group in 

sequence over seconds to minutes.   A talking center, called 

Brocaôs area, is located in the left frontal lobe in front of 

the motor strip, and a speech comprehension area called 

Wernickeôs area in the left temporal-parietal region for 

most right-handers. Speech centers may be on the right or 

both sides for left-handers. Visual perception is governed 

from the posterior poles of the occipital lobes.  In general, 

brain functions are crossed: the left side of the brain rece-

ives information from, and gives information to, the right 

side of the body, and vice versa.  The reason for this 
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crossed wiring is lost in evolution, but it started when we 

were fish. 

 

he undersurface of the temporal lobe is particularly 

prone to have seizures.  The temporal lobes include 

the parts of the brain most commonly involved in adult 

epilepsy.  Such temporal structures are given Greek names, 

such as ñamygdalaò (almond) and ñhippocampusò (sea-

horse).  The amygdala and hippocampus are targets for 

surgical removal in surgery for epilepsy (see discussion 

later).  These structures are also involved in expression of 

emotionality and in ability to form memories. 

 

n simple terms, if an abnormal electrical discharge ori-

ginates in motor cortex: the patient will experience a 

motor seizure; if in sensory cortex: a sensory perception; if 

in visual cortex: lights, flashes, or jagged lines.  Seizures in 

deep temporal lobe structures present with arrest of activi-

ties, loss of memory or awareness, and automatic (robot-

like) behavior.  If a seizure spreads to all regions of brain, 

then a tonic-clonic (grand mal) seizure results, with loss of 

consciousness, stiffening and jerking.   

Before discussing the details of seizures and epilepsy, it is 

worth making the point that epilepsy is common.  Because 

of the social stigma of this disease, many people with epi-

lepsy do not make it publically known. 

 

 

 

 

pilepsy is a very common condition. The risk for epilepsy 

among the U.S. population in general is one percent. Up 

to 5% or more of the population may have at least one seizure 

from any cause in their lifetime.  Anyone can get epilepsy, 

from young babies to old men and women.  We are learning 

that epilepsy may have its onset in old age as well as in child-

hood.  

 

ll of the individuals in the figure below had seizures, 

but not all had epilepsy, defined as spontaneously re-

current seizures. 

 

ince epilepsy affects approximately 1% of the worldôs 

population, it is not surprising to learn that several public 

and historical figures have had seizures. Particularly for those 

who lived long ago, the historical record can be uncertain, 

leading to speculation rather than fact. For others, a diagnosis 

of seizures is more secure. Some of the public figures proba-

bly had acute symptomatic seizures, for example from alcohol 

withdrawal or a severe medical illness. This would not lead in 

modern times to a diagnosis of epilepsy, which requires spon-

taneously recurrent seizures. A few others may have had psy-

chologically generated episodes that imitated seizures. For a 

scholarly historical review of the subject, see an article by 

Prof. John Hughes in the journal Epilepsy & Behavior 2005, 

volume 6, page 115. Let's consider a few examples of famous 

people with seizures, divided into categories. 

 

 

World Leaders:  
 

¶ Julius Caesar is portrayed as having epilepsy. In the 

epic movie, Caesar and Cleopatra, starring Richard 

Burton and Elizabeth Taylor, Caesar expresses his 

fear of having an attack while he is addressing the 

Roman populace. The online encyclopedia, Wikipe-

dia, says that Caesar had four documented episodes 

that might have represented complex partial seizures, 

and may have had seizures in his youth. However, 

other conditions have been argued, such as low blood 

sugar or shaking chills from malaria. 

 

¶ Alexander the Great, who lived from 356 to 323 BC 

and conquered much of the known world, may have 

had epilepsy, but evidence is unsubstantial. He was 

reported to collapse once after taking a strong medi-

cine for a respiratory ailment brought about by 

swimming in an icy river, but there is no definite his-

torical record for epilepsy. 

 

¶ Czar Peter the Great, father of modern Russia, devel-

oped a brain infection (encephalitis) at age 21 and 

thereafter developed seizures with twitching of his 

left face and left body, and sometimes loss of con-

sciousness. 

 

¶ Charles V, King of Austria and Holy Roman Empe-

ror in the mid-1500ôs suffered from epilepsy, but re-

portedly even more so from gout. Another Charles, 

Charles II of Spain was said to be "short, lame and 

epileptic." Yet another Charles, King Charles II of 

England developed convulsive status epilepticus in 

1685. The treatments he underwent included: "let-
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ting" of one pint of blood; an enema of antimony, sa-

cred bitters, rock salt, marrow leaves, violets, bee-

troot, chamomile flowers, fennel seeds, linseed, cin-

namon, cardamon seeds, and aloe; and having his 

head shaved and blistered. This concoction was not 

successful. 

 

¶ Prince John was the youngest son of King George V 

of England around the time of World War I. Because 

of the prince's epilepsy, he was hidden away from the 

public, until dying from an epileptic seizure at age 

13. 

 

¶ Napoleon Bonaparte is said by Prof. Hughes (Epilep-

sy & Behavior 2003, volume 4, page 793) to have 

had symptomatic seizures resulting from kidney fail-

ure as well as psychogenic seizures resulting from 

stress. 

 

¶ Pope Pius IX, who in the 1800ôs became the longest 

serving pontiff in history, is said by Wikipedia to 

have had childhood epilepsy and to have died from a 

heart attack resulting from a seizure. 

 

¶ Martha Parke Custis, the step-daughter of George 

Washington, had uncontrolled seizures, and our first 

president attempted to help her control them with the 

valerian root, mercury, spring water and bloodletting.   

 

¶ US President James Madison was said to have either 

epilepsy or psychogenic seizures, with historian R.A. 

Rutland (1987) reporting Madison to have monthly 

ñhigh fevers, diarrhea, and seizures similar to those 

suffered by epileptics.ò 

 

¶ Vladimir Lenin, revolutionary founder of the Soviet 

Union, developed seizures in his later years and died 

from status epilepticus recorded as lasting 50 mi-

nutes. In 1919, an assassination attempt left a bullet 

in his right neck. Three years later it was removed, 

and shortly thereafter he had three strokes which may 

have been the cause of his epilepsy. However, other 

historians argue that he had seizures for years, which 

were publically ignored because of his political posi-

tion. 

 

¶ Senator Ted Kennedy first manifested his brain tumor 

by having a seizure.  Subsequently, he had others. 

 

¶ US Supreme Court Chief Justice John Roberts had 

generalized seizures in 1993 and 2007, with no cause 

released to the public. 

 

 

 

Writers and Artists:  
 

Many writers, composers and artists have been thought to 

have had epilepsy.   

 

¶ Dostoevsky wrote letters speaking of his own epilep-

sy, which was present by time of his release from a 

Siberian prison, if not before. Dostoevsky instilled 

characters with epilepsy into at least four of his no-

vels, and gave detailed descriptions of fictional sei-

zures.  

 

¶ Another Russian writer, Leo Tolstoy, had convul-

sions in his last months of life in 1910, as part of a 

terminal illness.  

 

¶ Painter Vincent van Gogh is on poster charts for epi-

lepsy organizations as an example of a historical fig-

ure with seizures. It is indeed likely that he had sei-

zures, possibly resulting from consumption of potent 

forms of absinthe liquor (in those years containing 

toxins) in Paris at the end of the 19th century. He ad-

ditionally had bouts of manic-depressive illness that 

could have been mistaken for seizures.  

 

¶ The author of the novel Mme. Bovary, Gustav Flau-

bert, had either epileptic or psychogenic seizures.   

 

¶ The poet, Lord Byron, had several episodes of shak-

ing, foaming at the mouth and unresponsiveness, be-

lieved to be either epileptic or psychogenic seizures.  

 

Actors:  
 

Several modern actors have been observed to have seizures.  

 

¶ Richard Burton could consume multiple bottles of 

vodka in a day, and his seizures may have been from 

alcohol withdrawal. It was ironically with some per-

sonal experience that he acted having a seizure in the 

film Caesar and Cleopatra.  

 

¶ Bud Abbott, the skinny straight man in the Abbott 

and Costello comedy team, had epileptic seizures 

throughout his life, and is said to have attempted to 

camouflage them with bouts of heavy alcohol con-

sumption.   

 

¶ Danny Glover, star of many movies including the Le-

thal Weapon series, has been public about his pre-

vious history of epilepsy. Mr. Glover says that he de-

veloped "a way of concentrating so that seizures 

wouldn't happen," and he has been seizure free since 

age 35.  
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¶ Hugo Weaving, who played the leader of the Elves in 

Lord of the Rings, and the nearly invincible virtual 

villain in The Matrix, indicates that he has been 

treated for epilepsy since age 13.  

 

¶ Margot Hemingway, actress, was the granddaughter 

of Ernest Hemingway and sister to Mariel Heming-

way. Margot Hemingway was taking phenobarbital 

for li felong epilepsy, and in possibly died from the 

combination of phenobarbital and alcohol.  

 

Athletes:   
 

¶ Florence Griffith Joyner (FloJo) was a world record 

setting sprinter. Possibly because of abnormal brain 

blood vessels called cavernous angiomas, she devel-

oped seizures and passed away during her sleep from 

a seizure.   

 

¶ At least three NFL football stars have publically dis-

cussed their seizures. Baltimore Ravens cornerback 

Samari Rolle indicated that he missed parts of the 

NFL season because of epilepsy. Jason Snelling was 

diagnosed with epilepsy at age 15, but still made it to 

the starting lineup for the Atlanta Falcons. Alan Fa-

neca, the Pittsburgh Steelers Pro Bowl guard, has had 

epilepsy since his teens. He does extensive volunteer 

work for the Epilepsy Community. 

 

¶ Chanda Gunn was goalie in the 2006 Winter Olym-

pics US women's hockey team. She has had seizures 

since age 9, and serves as a spokesperson for epilepsy 

and the Epilepsy Therapy Project.  

 

¶ Bobby Jones, was an NBA basketball player for 13 

years, with four years in the All-Stars. He took medi-

cations for epilepsy during his athletic career. 

 

 

Other public figures:  
 

¶ Alfred Nobel, the inventor of dynamite, and founder 

of the Nobel Prize once wrote of probable childhood 

febrile seizures: "I scarce could muster strength to 

drain the breast, and the convulsions that followed, 

till I gasped upon the brink of nothingness." It is, 

however, difficult to find evidence for seizures later 

in his life.  

 

¶ Peter Tchaikovsky died from cholera with convul-

sions at the end of the terminal illness. It has been 

speculated that blank periods of distraction with au-

tomatic behavior earlier in life represented partial 

seizures, but this cannot be proven.  

 

¶ Truman Capote, writer of Breakfast at Tiffany's and 

In Cold Blood had seizures.  He was a heavy drinker 

and the cause may have been alcohol withdrawal.   

 

¶ Tony Coelho is the former Democratic minority whip 

of the US House of Representatives.  His lifelong ex-

perience with epilepsy motivated him to author the 

landmark legislation Americans with Disabilities Act 

of 1990. He also served as campaign manager for Al 

Gore's presidential run. Mr. Coello is the honorary 

life chair of the Epilepsy Foundation.  

 

¶ Singer Neil Young, of Crosby, Stills, Nash & Young, 

thrived despite numerous medical problems, includ-

ing seizures. He once had a seizure during a concert 

performance, but he persevered, later remarked 

commenting, "The aneurysm, polio, epilepsy - all 

those things are just part of the landscape.ò   

 

¶ Entertainer Prince, told interviewer Tavis Smiley in 

2009 that he was "born epileptic" and "used to have 

seizures" but was cured by an angel. 

 

¶ DJ Hapa is a famous scratch disk jockey with epilep-

sy.  He serves as a spokesperson for the Epilepsy 

Therapy Project.  

 

¶ Jet Travolta, son of John Travolta and Kelly Preston, 

tragically died from a seizure in 2009. Equally tragic 

was the death of the 6 year-old son of David Came-

ron, the Prime Minister of the UK. 

 

t is safe to say that many more famous people have epilep-

sy, but do not reveal it in public because of the ongoing 

stigma associated with the condition. What lessons can be 

learned from a list such as the above? Epilepsy can strike any-

body at any station of life or level of accomplishment. Epilep-

sy can be deadly and devastating to a person's life, even if they 

enjoy other successes. Lastly, epilepsy does not exclude the 

possibility of major accomplishments and contributions. 

 

 

 

 
 

n order to communicate about types of seizures, epilep-

sy specialists have developed a classification system for 

seizures.  This system is not based on any fundamental 

property of seizures, but rather on committee-generated 

conventions of terminology.  As such, the classification 

will change with changes in knowledge about epilepsy.  

Since the seizure classification describes behaviors during 

seizures, it is easiest to learn the different types of seizures 

by watching videotapes of seizures.  This is not possible in 
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a written text, and we will therefore give brief descriptions 

of the main seizure types.   

 

able 1 shows the international classification of sei-

zures.  Seizures are divided first into two categories: 

partial (focal) and generalized.  Partial seizures have onset 

on one side of the brain, resulting in focal symptomatology 

such as twitching in an arm or face, a sensory change, or 

even the focal type of change in memory that occurs with 

temporal lobe seizures.  Generalized seizures apparently 

start on both sides of the brain.  In fact, epilepsy specialists 

believe that generalized seizures originate in deep struc-

tures of the brain and travel to the cortical surface where 

we can see the manifestations of the seizure emerge rela-

tively simultaneously.   

 

Partial Seizures 
 

artial seizures are further divided into simple partial 

seizures with no alteration of consciousness or memo-

ry, or complex partial seizures with alteration of conscious-

ness or memory.  Simple partial seizures can be motor sei-

zures with twitching, abnormal sensations, abnormal vi-

sions, sounds or smells, and distortions of perception.  Sei-

zure activity can spread to the autonomic nervous system, 

resulting in flushing, tingling, or nausea.  All such simple 

partial seizures will be in clear consciousness and with full 

recall on the part of the patient.  If the patient becomes con-

fused or cannot remember what is happening during the 

seizure, then the seizure is classified as a complex partial 

seizure.   

Complex Partial Seizures 

omplex partial seizures previously were called ñpsy-

chomotor seizuresò, ñtemporal lobe seizuresò or ñlim-

bic seizuresò.  These words are all synonyms.  Com-

plex partial seizures may have an aura, which is a warning 

for the seizure, typically a familiar feeling (deja vu), nau-

sea, heat or tingling, or distortion of sensory perceptions.   
 

bout half of the patients do not have any remembered 

aura.  During the complex partial seizure patients may 

fumble or perform automatic fragments of activity such as lip 

smacking, picking at their clothes, walking around aimlessly, 

or saying nonsense phrases over and over again.  These pur-

poseless activities are called automatisms.  About 75% of 

people with complex partial seizures have automatisms.  

Those who do not simply stop, stare and blank out for a few 

seconds to minutes. 

 

Generalized Seizures 
 

eneralized seizures are divided into several categories 

as listed in Table 1.   

 

Absence Seizures 

Absence seizures previously were called petit mal seizures.  

Absence seizures usually have onset in childhood, but they 

can persist into adulthood. Absence seizures present with 

staring spells lasting several seconds, sometimes in con-

junction with eyelid fluttering or head nodding.  These sei-

zures can be difficult to distinguish from complex partial 

seizures that also may result in staring. Absence seizures 

usually are briefer and permit quicker recovery.  The EEG 

also helps to distinguish an absence from a complex partial 

seizure (see below). 

 

TABLE 1:  

 

SIMPLIFIED INTERNATIONAL CLASSIFICATION 

OF SEIZURES 

 

Partial Seizures (Focal, start in one place) 

 

 Simple (no loss of consciousness/memory) 

  Sensory 

  Motor  

  Sensory-Motor  

  Psychic (abnl thoughts / perceptions) 

  Autonomic (Heat, flushing, GI) 

 

 Complex (loss of consciousness / memory) 

  With or without aura (warning)  

  With or without automatisms 

 

 Secondarily generalized (spreads) 

 

Generalized 

 

 Absence, typical or atypical (petit mal) 

 Tonic-Clonic (grand mal) 

 Myoclonic 

 Atonic 

        Tonic 

 

Unclassifiable 

 

 

 

Tonic-Clonic Seizures 

 

eneralized tonic-clonic seizures previously were 

called grand mal seizures.  These seizures start with 

sudden loss of consciousness and tonic activity (stiffening) 

followed by clonic activity (rhythmic jerking) of the limbs.  

The patientôs eyes will roll up at the beginning of the sei-

zure and the patient will typically emit a cry, not because of 

pain, but because of contraction of the respiratory muscles 

against a closed throat.  Generalized tonic-clonic seizures 

usually last one to three minutes.  The seizure itself is 

called an ictus.  After the seizure, the patient is ñpost-ictalò: 
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sluggish, sleepy and confused, variably for hours.  Any 

seizure can have a postictal period. More on this later. 

 

Secondarily Generalized Seizures 

 

eizures that begin focally can spread to the entire 

brain, in which case a tonic-clonic seizure ensues.  It is 

important, however, to distinguish those that are true grand 

mal, generalized from the start, from those that start focally 

and secondarily generalize. Secondarily generalized sei-

zures arise from a part of the brain that is focally abnormal.  

Drugs used to treat primarily and secondarily generalized 

tonic-clonic seizures are different. Patients with secondarily 

generalized tonic-clonic seizures may be candidates for 

curative epilepsy surgery (see below); whereas, primarily 

generalized tonic-clonic seizures are not surgical candi-

dates, because there is no seizure origin site (focus) to re-

move. Seizure surgery is discussed below. 

  

Atonic Seizures 

 

tonic seizures are epileptic drop attacks.  Atonic sei-

zures typically occur in children or adults with wide-

spread brain injuries.  People with atonic seizures suddenly 

become limp and may fall to the ground.  Football helmets 

are sometimes required to protect against serious injuries. 

 

Myoclonic Seizures 

 

 myoclonic seizure is a brief un-sustained jerk or se-

ries of jerks, less organized than the rhythmic jerks 

seen during a generalized tonic-clonic seizure.  Other spe-

cialized seizure types occasionally are encountered. 

 

Tonic Seizures 

 

onic seizures involve stiffening of muscles as the pri-

mary seizure manifestation.  Arms or legs may extend 

forward or up into the air.  Consciousness may or may not 

be lost.  By definition, the clonic (jerking) phase is absent. 

Classification can be difficult, because stiffening is a fea-

ture of many complex partial seizures.  Tonic seizures, 

however, are much less common than are complex partial 

or tonic-clonic seizures. 

 

Mixed Seizure Types 

 

atients can have more than one seizure type.  One sei-

zure type may progress into another as the electrical 

activity spreads throughout the brain.  A typical progres-

sion is from a simple partial seizure, to a complex partial 

seizure (when the patient becomes confused), to a seconda-

rily generalized tonic-clonic seizure (when the electrical 

activity has spread throughout the entire brain).  The brain 

has control mechanisms to keep seizures localized.  Anti-

epileptic medications enhance the ability of the brain to 

limit spread of a seizure. 

 

What Types are Common? 
 

omplex partial seizures account for about 40% of all 

seizure types in adults.  Simple partial seizures ac-

count for about 20%, primary generalized tonic-clonic sei-

zures about 20%, absence about 10% and other seizure 

types for 10%.  In a pediatric population, absence seizures 

occupy a greater proportion. 

 

 

 seizure classification does not specify much about 

the clinical condition of the patients, for example, 

cause, severity, or prognosis.  An additional classification 

system therefore has been developed to classify epileptic 

syndromes.  This is a broader classification, since it in-

cludes, not just a description of the seizure type, but infor-

mation about the clinical features of the whole patient.   

 

yndrome names employ the terms ñsymptomatic,ò ñidi-

opathic,ò and ñcryptogenic.ò  Symptomatic implies that 

the seizures have a known underlying cause, for example, a 

prior stroke.  Idiopathic literally means without known 

cause.  However, among epilepsy specialists, the term has 

taken on the meaning of epilepsy with genetic causes, and 

no known structural brain abnormality.  Cryptogenic im-

plies that a symptomatic cause is suspected, but not yet 

found. The whole classification will not be given here, but 

a few specific epileptic syndromes are worthy of individual 

discussion. 

 

Localization-Related Epilepsy 
 

ocalization-related epilepsy connotes partial (focal) 

seizures.  The EEG pattern typically shows a focal 

electrical abnormality. Prognosis is highly variable, de-

pending upon the cause and location of the focal brain ab-

normality. 

 

Infantile spasms / Westôs syndrome  
 

nfantile spasms are a type of symptomatic generalized 

epilepsy. Spasms appear in children, age 3 months to 

about 3 years, associated with sudden epileptic flexor 

spasms and a high risk for cognitive impairment.  During 

flexor spasms, the child may suddenly extend his or her 

limbs, flex forward at the trunk and emit a cry.  The epi-

sode is over within seconds, but can recur multiple times 

per hour.  An associated electroencephalographic (EEG, 

see below) pattern is hypsarhythmia, with high voltage 
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spikes and a disordered high-voltage background.  Early 

and vigorous treatment of the seizures with the corticoste-

roid stimulating hormone, ACTH, is believed to minimize 

the risk for life-long mental retardation and ameliorate the 

seizures.  Valproic acid and benzodiazepines also are used, 

but are not very effective.  Among the newer medications, 

vigabatrin (Sabril), felbamate, lamotrigine, and topiramate 

appear to have a possible role in treatment of infantile 

spasms. 

 

Lennox-Gastaut Syndrome 
 

he Lennox-Gastaut syndrome, a symptomatic genera-

lized epilepsy, is a relatively rare disorder with the 

following criteria: 1. Multiple seizure types, usually includ-

ing atonic or tonic seizures; 2. Variable degrees of cogni-

tive impairment (but not all are impaired); 3. Abnormal 

EEG with a slow spike-wave pattern, and other associated 

EEG changes.  Onset usually is in childhood, but adults 

also suffer from this syndrome.  Lennox-Gastaut epilepsy is 

very difficult to treat, with only 10-20% of patients show-

ing a satisfactory response.  Since the epilepsy usually is 

widespread in the brain, a focal surgical procedure is not a 

good option.  The split-brain operation, officially called 

corpus callosotomy, can reduce the sudden onset of sei-

zures and prevent injuries.  Valproate, benzodiazepines, 

lamotrigine, vigabatrin, topiramate, zonisamide, levetirace-

tam, rufinamide and felbamate have been tried in this con-

dition, but therapy remains unsatisfactory. A few patients 

may respond to vagus nerve stimulators or the ketogenic 

diet (see below). 

 

Febrile seizures 
 

febrile seizure is a seizure that is provoked by fever.  

Febrile seizures tend to present as convulsions (tonic-

clonic) in children age 6 months to 6 years of age.  The 

clinician must distinguish a febrile seizure from a seizure 

with fever caused by some underlying serious condition, 

such as meningitis.  Although alarming to parents, febrile 

seizures usually are benign.  Occurrence of a febrile seizure 

is a mild risk factor for later development of complex par-

tial epilepsy, but there is no good evidence that trying to 

prevent febrile seizures reduces this risk.  The large majori-

ty of children who have febrile seizures will not go on to 

have lifelong epilepsy. This is an important issue, since 

seizure medications can impair a childôs learning and per-

sonality.  Phenobarbital is the usual medication used to 

prevent febrile seizures.  To work, it must be taken daily, 

since by the time of a recognized fever, the seizure usually 

already has happened. Daily phenobarbital produces hyper-

activity, behavior and learning problems in a significant 

fraction of children.  Many pediatric neurologists believe 

that treatment of febrile seizures is worse than the occa-

sional seizure, and advise no therapy.  A few trials of 

agents other than phenobarbital have not been encouraging. 

Treatment of febrile seizures remains controversial. 

 

Benign Rolandic Epilepsy 
 

enign Rolandic epilepsy (BRE) is a seizure type 

usually appearing in children or adolescents, around 

age 6 to 16 years old.  It represents an idiopathic localiza-

tion-related epilepsy. The Rolandic region is the area of the 

brain at the frontal-parietal, motor-sensory junction.  Sei-

zures at this region usually produce twitching or tingling of 

a face or hand.  Seizures in BRE can secondarily generalize 

to tonic-clonic seizures.  Seizures are more common upon 

falling asleep. EEGs usually show prominent spikes over 

the central and temporal areas. The term ñbenign ñis used, 

not because individual seizures are minor, but because the 

long-term prognosis for outgrowing the seizures by age 21 

(usually even earlier) is very good.  Depending upon se-

verity of seizures, BRE may or may not be treated with 

antiepileptic medications. 

 

Juvenile Myoclonic Epilepsy 
 

uvenile myoclonic epilepsy (JME) is the most common 

generalized seizure syndrome in young adults.  JME 

represents a type of idiopathic generalized epilepsy. The 

genetic abnormality has been localized (at least in some 

families) to chromosome number 6, and in others to chro-

mosome 20.  Patients typically have myoclonus (limb jerk-

ing), and occasional generalized tonic-clonic seizures.  

EEG shows a 3-6 per second generalized spike-wave pat-

tern. Brain MRI is expected to be normal. Responsiveness 

to medications, such as valproic acid, lamotrigine, topira-

mate, zonisamide, levetiracetam or benzodiazepines is 

good.  Unfortunately, the prognosis for outgrowing seizures 

in JME is relatively poor, so treatment usually should be 

life-long.  

 

 
he most common question in an initial epilepsy clinic visit 

is ñWhy do I have seizuresò?  Since seizures come like 

bolts from the blue, it is easy to understand the old supersti-

tions that ascribed seizures to supernatural forces.  But sei-

zures and epilepsy (the condition of spontaneously recurrent 

seizures) have natural physical causes.  What are these causes? 

 

he medical word for ñcauseò is ñetiology.ò  Etiology of 

seizures varies with the type of seizure, whether it starts 

focally in one part of the brain or whether it is apparently ge-

neralized all over the brain at the start.  Examples of partial-

onset seizures are simple partial (e.g., auras, focal motor), 

complex partial (previously called psychomotor or temporal 
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lobe seizures) and secondarily generalized seizures.  Genera-

lized-onset seizures include absence (petit mal), tonic-clonic 

(grand mal), atonic (drop attacks), myoclonic (sudden jerk) 

seizures.  More information on types of seizures can be found 

on epilepsy.com at 

http://www.epilepsy.com/epilepsy/types_seizures  and the 

video series at http://www.epilepsy.com/node/3007.  

 

Causes for Focal Seizures 
 

ocal seizures are caused by injury or malfunctioning of 

one or more parts of the brain.  A brain injury may gener-

ate an immediate (defined loosely as being within one week of 

an injury) seizure, but these early seizures often do not lead to 

later seizures.  If recurrent seizures arise more than a week 

after an injury, then the condition is considered epilepsy.  The 

onset of seizures after a brain injury often occurs after such a 

delay, even of many years.  Researchers believe that this delay 

results from reorganization of nerve connections in the injured 

areas.  The brain makes an attempt to fix the injury by grow-

ing new connections, but the result is a circuit that is more 

electrically excitable and prone to produce seizures.  Here are 

some of the common brain injuries or conditions that may lead 

to epilepsy. These etiologies often (but not always!) can be 

revealed by a brain MRI. 

 

Head Trauma 

 
he bumps on the head and the falls from the swings that 

all children experience are usually too mild to produce 

epilepsy. But epilepsy can result from head trauma severe 

enough to produce many hours of loss of consciousness or 

amnesia, penetrating injury of the brain or bleeding in the 

brain.  A special exception is an immediate seizure from minor 

head trauma, for example, getting hit in the head by a soccer 

ball.  This is called a concussive convulsion, and it rarely leads 

to subsequent seizures. 

 

Stroke 
 

e are increasingly recognizing seizures that occur for 

the first time in senior citizens.  Our presumption is that 

many of these are a consequence of a brain injury from a pre-

vious stroke.  During a stroke, brain cells die or are injured by 

blockage of blood flow to a part of the brain. About 10% of 

strokes lead to subsequent epilepsy.  Some of these strokes 

may be so small as to have gone unnoticed, and may be de-

tected only by a CT or MRI brain scan.  Related to strokes is 

brain hemorrhage, which also can be an etiology for epilepsy.  

A seizure after a stroke does not mean that there has been 

another stroke. 

 

Infection 
 

orldwide, infection is probably the most common cause 

for focal seizures.  Organisms that can cause seizures 

include bacteria, viruses, fungi or parasites (most importantly 

cysticercosis, a microscopic worm from bad pork). If the bug 

infects the lining of the brain, the condition is meningitis. If 

the brain is infected, it is called encephalitis.  Seizures may 

occur at the time of a brain infection or after a delay.  Some of 

those viral ñcoldsò or ñfluôsò that we had in the past, with 

headache, fever and confusion, may have included brain infec-

tions, leading later to seizures. 

 

Vascular Malformations 
 

bnormal blood vessels in the brain are common causes of 

epilepsy.  Blood is brought to the brain by arteries.  It 

flows into small capillaries, where oxygen is transferred to the 

brain cells, and then is carried out by veins.  A malformation 

of arteries and veins is called an arteriovenous malformation 

(AVM).  A malformation of capillaries is called a cavernous 

malformation or cavernous angioma.  These malformations 

can be inborn or acquired after brain stresses, such as radia-

tion.  The brain cells near the malformation may be irritated 

by bleeding or lack of oxygen.  The response to this irritation 

can be seizures. 

 

Tumors (Neoplasms) 
 

 brain tumor is a much-feared cause of seizures, but most 

seizures do not result from brain tumors.  Brain tumors 

can be benign, malignant or sometimes in the borderland be-

tween the two.  A common benign tumor is a meningioma (see 

figure), which grows from the cellophane-like lining of the 

brain and pushes on the brain, causing irritation and seizures.  

Tumors growing from brain include those named astrocytoma, 

oligodendroglioma, ganglioglioma, ependymoma and gliob-

lastoma.  A tumor that arises outside the brain can metastasize 

to brain. 
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Dysplasia 
 

 dysplasia is a birth defect in the brain, consisting of ab-

normal but non-cancerous brain cells.  Dysplasias are 

identified by MRI scans.  Dysplasias do not grow or spread, 

but for unclear reasons, onset of seizures can be delayed until 

much later in life. 

 

Mesial Temporal Sclerosis 
 

his term literally means ñinner temporal lobe scarring.ò  It 

shows on an MRI as a small bright hippocampus, which is 

a seizure-prone structure in the inner temporal lobe. MTS 

commonly is associated with complex partial seizures. Re-

searchers debate whether MTS is a cause or a consequence of 

seizures.  MTS can develop on the left, right or both sides of 

the brain.  When only on one side, it may suggest the possi-

bility of a surgical cure for the epilepsy, provided other testing 

confirms seizure origin from the region of MTS. 

 

 

Causes for Generalized Seizures 
 

eneralized seizures result from brain cell networks on 

both side of the brain being activated apparently at once. 

Unlike focal seizures, no one place in the brain can be identi-

fied by neurological exam, EEG or MRI as being abnormal.  

Causes for generalized seizures fall into three broad catego-

ries. 

 

Metabolic 
 

 wide variety of medical conditions can cause generalized 

seizures.  As just a few examples, we can list low oxy-

gen, low blood sugar, low blood sodium, low blood calcium, 

alcohol or sedative medication withdrawal, certain recreational 

or prescription drug overdoses, kidney or liver failure, hyper-

thyroid disease and toxemia of pregnancy.  Enzyme deficien-

cies, often on a genetic basis, are important causes of seizures 

in young children.  Metabolic causes produce seizures, but not 

epilepsy, since the seizures result from an immediate provok-

ing factor, namely the metabolic derangement.  

 

Medication Reactions 
 

ou should be aware that certain over-the-counter or 

prescription drugs can provoke seizures in people who 

are susceptible.  A partial list of such medications includes: 

antihistamines (but not Claritin or Allegra, which do not get 

into the brain), ciprofloxacin (Cipro), metronidazol 

(Flagyl), tricyclic antidepressants (Elavil, Norpramine, ami-

triptyline, nortriptyline), clozapine (Clozaril), lithium (Li-

thobid), buproprion (Welbutrin or Zyban), haloperidol 

(Haldol), Thorazine, Stelazine, high-dose meperidine (De-

merol), some cancer chemotherapy agents, digoxon (La-

noxin), bromocriptine (Parlodel), verapamil (Calan), theo-

phyline (aminophyline), tramadol (Ultram).  This list is far 

from complete.  If you need one of these medicines, you 

may still be able to take it, but let your doctor know that 

you have a seizure condition.  Avoid over-the-counter re-

medies containing phenylpropanolamine or ephedrine 

(Ephedra, Ma-Huang). 

 

Idiopathic (cause unknown) 
 

diopathic seizures are those whose cause is unknown.  Un-

fortunately, about 60% of all seizures are idiopathic.  In the 

case of focal seizures, we presume that there is an irritation to 

or scar on some part of the brain, but the scar is invisible to 

MRI.  With generalized seizures, the genetic or metabolic ab-

normality is unidentified.  Patients and families are mystified 

by the absence of answers, typified by the common refrain: 

ñThe doctorôs told me everything was normal.ò As frustrating 

as this may be, two points should be reassuring.  First, no tu-

mor, stroke, infection, vascular malformation or other problem 

was found.  Second, we do not need to know the cause to use 

medicines to treat the seizures.  As MRI and other forms of 

imaging the brain continues to improve, more and more causes 

of seizures will be identified. 

 

Genetic Causes of Seizures 
 

cientists and clinicians increasingly recognize the im-

portance of genetic factors in the origin of epilepsy.  

Genetics are most relevant to generalized seizures, includ-

ing absence, generalized tonic-clonic, and myoclonic sei-

zures.  Defects in genes do not lead directly to epilepsy, but 

they can alter the excitability of brain in a way to predis-

pose to seizures.  Development of epilepsy can require mul-

tiple gene abnormalities, or a gene abnormality in concert 

with an environmental trigger.  Hundreds of gene defects 
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eventually will be related to epilepsy.  Only a few of these 

are now recognized, but this is one of the fastest growing 

areas of medicine.  When we have a better picture of the 

genetic predisposition for seizures, pharmaceutical compa-

nies and ñgene therapistsò will be able to design anti-

epileptic medications targeted to these deficits. 

 

arents with epilepsy worry whether their children will 

have epilepsy.  The answer usually is no, but their 

children are at higher risk than baseline, particularly if the 

mother has a generalized type of epilepsy, in which case 

hereditary risk is about 5-20%. 

 

Photosensitive Seizures 
 

any games, TV programs and public displays or events 

involve flashing lights that can provoke seizures in sus-

ceptible individuals. I had the opportunity to participate in the 

formulation of consensus opinions of experts on photosensi-

tive seizures, under the sponsorship of the Epilepsy Founda-

tion of America. These consensus opinions were published in 

the scientific journal Epilepsia a few years ago (2005, volume 

46, issue 9, pages 1423-1425) but these are in a technical for-

mat. Here are some non-technical summary facts about photo-

sensitive seizures and what you can do to avoid them. 

 

 photosensitive seizure is defined as a seizure produced 

by flashing lights or certain visual patterns, for example 

moving stripes. About 3% of people with epilepsy overall will 

have photosensitivity that can be seen in their brainwave pat-

tern (electroencephalogram or EEG) when lights are flashed. 

Not all people who have photosensitivity in their EEG will 

actually have a seizure in real life from flashing lights. Among 

an unselected population of all people in the community, 

about 1 in 10,000 adults and 1 in 4000 children might actually 

have a seizure sometime from flashing lights. Therefore, the 

population risk is low, but if you are susceptible, it can happen 

to you.  

 

hotosensitive seizures can happen in people who do not 

even know that they have a seizure tendency, until it oc-

curs. Light stimulation can provoke seizures, but it does not 

create epilepsy. Epilepsy is the tendency to have spontaneous-

ly recurring seizures, which is built into the characteristics of 

the person with epilepsy. Flashing lights simply provoke sei-

zures in susceptible individuals. 

 

he most common stimulus that can provoke a seizure is 

bright light flashes at frequencies between 10 and 25 

flashes per second. Some people are susceptible to flash fre-

quencies as low as one per second and some as high as sixty 

per second. The light must be bright and close enough to fill a 

large part, at least 25%, of the person's visual space.  White 

light flashes are usually brightest, but some people are particu-

larly susceptible to red light flashes or alternation between red 

and blue flashes. Such red and blue flashes in the so-called 

"rocket launch sequence" of a Pokémon cartoon in 1997 sent 

about 700 Japanese schoolchildren to the hospital with imme-

diate seizures or other reactions. Some photosensitive individ-

uals react more to patterns than to flashing lights. Vertical 

moving stripes, or moving dots may bring on a seizure. This 

can happen with light coming through window blinds or 

shimmering on a water surface. 

 

hree common sources lead to possible photosensitive sei-

zures: the environment, television and video games. An 

example of seizures from the environment would be sunlight 

flashing through rows of trees as you drive by. Faulty fluores-

cent lighting that flickers visibly or intentionally flashing 

lights in a discotheque are other environmental examples. 

Flashing fire alarms can provoke seizures, but the flash fre-

quency has been reduced to less than three per second, so this 

is now unlikely. Television can provide flashing in two ways. 

One is the flickering of the picture itself, and the other is flick-

ering of content that is shown on TV programs. Because of 

highly publicized television-induced seizures in Japan and the 

United Kingdom, these countries now screen video broadcast 

material for a potential to provoke seizures. No systematic 

method to do so is currently used in the United States, al-

though individual studios and broadcast networks have their 

own safety screening programs. Flashing scenes in movies 

have not been as much of a problem because movies are over-

all darker than TV pictures.   

 

ideo games are harder to regulate than are TV broadcasts 

because people can play the game in so many different 

ways. If you make a character jump up and down in front of 

the sun it may produce repetitive flashing while playing the 

game. It is impossible to prescreen every pathway that some-

one might take a while playing a particular game. The major 

video game manufacturers are aware of the potential of video-

games for producing seizures. They provide warnings for sus-

ceptible individuals and work with videogame content creators 

to minimize the chances that a game could provoke a seizure. 

But that risk cannot be reduced to zero, except by not playing 

the game. 

 

hat can a person with epilepsy or parent of a child with 

epilepsy do to minimize the risk of a photosensitive 

seizure?  One possibility is to eliminate videogames and TV. 

But the majority of children with epilepsy do not have seizures 

when playing video games or when exposed to flashing lights 

or patterns. Safety of particular games or TV shows can be 

known from personal experience or from testing the child with 

bright light flashes during recording of an electroencephalo-

gram. Children who are not known to be susceptible to photo-

sensitive seizures probably shouldn't have to endure the addi-

tional stigma of avoiding videogames, when all their friends 

are playing them. This has to be an individual decision made 
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among parent, child and the child's physician. Here are some 

reasonable general precautions: 

 

1. Avoid bright flashing lights in the frequency range 

10-25 per second. Look away or cover your eyes 

when exposed to such flashes. Covering one or both 

eyes is more effective than is closing the eyes, since 

bright flashes often penetrate the closed eyelids. 

Avoid playing video games that have precipitated 

seizures in the past. 

 

2. Sit back at least 2 m (about 6 feet) from the TV 

screen or videogame screen. 

 

3. Play in a well-lighted room so the contrast of the 

TV or videogame with background lighting is not too 

high. 

 

4. Playing a videogame with one eye covered, for ex-

ample by an eye patch, is useful to avoid light-

induced seizures. 

 

5. Take breaks from game-playing, with no more 

than one hour straight playing at a time, followed by 

a 15 minute break. Avoid playing when very tired, or 

when first arising in the morning, because these are 

more likely times to have a seizure. 

 

o not overreact with blanket prohibitions that may be 

unnecessary for a particular person. As with so many 

things pertaining to epilepsy, know what is safe for yourself or 

your child and guide your behavior accordingly. 

 

Medical Imitators of Seizures 
 

ot everything that looks like a seizure is a seizure: there 

are many look-alike imitators. The first question I con-

sider when someone is referred to my clinic for seizures is 

whether they are in fact having seizures. Oftentimes, they are 

not. Patients have come to me for epilepsy surgery who did 

not have epilepsy.  Others have been referred for adjustments 

of antiepileptic medication regimens of decadeôs duration, 

with no evidence that the person had seizures in the first place.  

An open mind as to the diagnosis can have dramatic benefits.  

 

eizures come in many different types and therefore a wide 

variety of medical, neurological and psychological condi-

tions can imitate seizures. A useful way to categorize imitators 

is by the presentation of the main symptom. Seizures can 

present with sudden loss of consciousness, intermittent confu-

sion or abnormal movements. 

 

oss of consciousness: The start of a loss of consciousness 

episode may not be observed, and when the person is 

found unconscious, the question arises: was it a seizure? The 

most common cause for loss of consciousness is fainting, for 

which the medical term is syncope. Syncope results from sud-

den reduction of blood flow to the brain, either because of a 

blockage in circulation, blood loss, dehydration, or the blood 

rushing to and pooling in the muscles. Some people who faint 

will have a few jerks of their arms and legs as a response to 

the brain's low levels of blood and oxygen. This is called con-

vulsive syncope and is not epilepsy. Fainting can reflect a 

problem with the heartôs ability to pump blood adequately 

because of heart failure or an abnormal heart rhythm. This is a 

serious condition that should be evaluated immediately.  

 

 warning stroke or transient ischemic attack (TIA) can 

lead to loss of consciousness. Like fainting, a TIA results 

from decreased blood flow to the brain. A TIA, however, re-

stricts blood flow to a particular region of the brain fed by one 

or a few blood vessels. If the blood loss is in a critical area 

such as the brain stem, consciousness may be lost. TIAs may 

result from transient blood clots (emboli) or lasting circulation 

blockages in blood vessels to brain. Making a correct diagno-

sis and instituting treatment could prevent a serious stroke.  

 

xtremely low blood sugar, a medical condition called hy-

poglycemia, can result in loss of consciousness. People 

usually experience lightheadedness, hunger, sweating, nausea 

and other physical symptoms before losing consciousness 

from hypoglycemia. The hypoglycemia can either be from 

inadequate food or from a high carbohydrate meal, which then 

provokes the pancreas to release too much insulin, resulting in 

low blood sugar.  

 

ead trauma can produce loss of consciousness. Since 

head trauma also may cause amnesia, the person expe-

riencing the trauma may not remember the blow to the head. If 

a person is found on the ground unconscious, with a bruise on 

the head it may be unclear whether the person first loss con-

sciousness and then fell, or fell and then lost consciousness. 

Drug or alcohol intoxication is another cause of loss of con-

sciousness that might be confused with seizures. 

 

onfusion episodes:  Many conditions can produce inter-

mittent confusion.  A TIA, described above, can produce 

confusion or speech problems without leading to full loss of 

consciousness. This may be mistaken for a seizure. Seizures 

usually lasts seconds to minutes and TIA's minutes to a few 

hours, but the time course of each overlaps. TIAs do not pro-

duce rhythmical jerking or twitching, but seizures can. Several 

types of sleep disorders may be confused with seizures.  

 

arcolepsy is a condition of uncontrollable sleepiness. 

Sleep apnea interferes with breathing at night and causes 

a person to be very sleepy during the daytime. Bad sleep ha-

bits or shift-changing work may also produce excessive day-

time sleepiness. When a person falls asleep inappropriately, 

they may be thought to be having seizures. Questioning will 
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reveal the irresistible sleepiness before each of the episodes. 

The person inappropriately asleep may be awakened, which is 

not true for a person in the midst of a seizure. Another symp-

tom of narcolepsy is the condition known as cataplexy, in 

which a person will suddenly fall to the ground when startled 

or emotionally agitated. This is the origin of the old phrase 

"getting weak at the knees." It is not a seizure.  

 

igraine headaches sometimes produce periods of confu-

sion, numbness, tingling and other neurological symp-

toms as part of the headache syndrome. When the headache is 

not as prominent as are these other symptoms, then diagnosis 

of a migraine can be difficult. This is particularly true since 

many people have headaches after their seizures.  

 

uring the condition known as transient global amnesia 

(TGA) a person suddenly becomes unable to register new 

memories. They will repeat the same questions over and over, 

never learning the answers. Old memories are preserved. Du-

ration typically is a few hours, longer than the typical seizure. 

No other neurological functions besides recent memory are 

impaired during TGA, also distinguishing it from seizures, 

where more widespread impairment of mental functions tends 

to be the case.  

 

hysicians diagnosis a condition called encephalopathy, 

which refers to globally poor functioning of the brain due 

to a medical cause. The cause might be a brain infection, low 

oxygen, abnormal electrolytes, toxicity from medications or 

recreational drugs, brain dysfunction from seizures, or one of 

many other possible medical causes. Encephalopathy waxes 

and wanes. The intervals of poor function may be mistaken for 

seizures, although the start and finish of the confusion is rarely 

so clear in encephalopathy as in a seizure. 

 

bnormal movements: Abnormal movements are produced 

when seizure activity involves the motor centers of the 

brain. Possible movements during a seizure include stiffening 

of a limb, grimacing, crying out, twitching/jerking of a limb 

and loss of muscle tone. Many types of movement disorders 

can resemble the movements occurring during a seizure, but 

movement disorders are not associated with EEG (brainwave) 

changes. A limb tremor that comes and goes can be mistaken 

for a motor seizure.  A tic is a semi-voluntary twitching 

movement of a limb, eyelid or part of the face. It usually oc-

curs a few times and then stops. With effort, it can be con-

trolled, but at the expense of building up emotional tension 

and more vigorous tics when the control is relaxed. Chorea is 

a type of fidgeting, usually with the hands. Athetosis, which in 

Greek means swimming, indeed looks like swimming or 

writhing movements of the arms. Chorea and athetosis can be 

seen in neurological conditions such as Huntington's chorea, 

Sydenham's chorea from streptococcal infections, chorea of 

pregnancy (chorea gravidarum), as well as a toxic reaction to 

drugs.  Dystonia refers to an abnormal sustained posture. The 

head may be twisted to the side or an arm may be stiff, for 

periods of seconds or minutes. Dystonia is a confusing symp-

tom, even to doctors, because it can be a symptom of several 

movement disorders, but also part of a true epileptic seizure. 

 

ll three presentations of possible seizures - loss of con-

sciousness, confusion and abnormal movements - can 

also be produced by the psychological imitators of epilepsy. 

That will be the subject of a future column. 

 

ow can your physician know that you truly have epilep-

sy, the condition of spontaneously recurrent seizures, and 

not one of the imitators? First, the physician must have an 

open mind to considering other diagnoses. Second, the doctor 

must have available, if at all possible, a detailed description of 

the nature of your episodes. This description should include 

what you subjectively feel during an attack, and what others 

observe you to do. Such a description may, for example, make 

it clear that you fainted or fell asleep. It is important how you 

felt leading up to the episode, what exactly you did during the 

episode, and the nature of the aftermath. What were the condi-

tions that brought it on? Fasting might provoke hypoglycemia 

or fainting, but probably not a seizure. Seizures should have a 

relatively clear start and finish and last seconds to minutes. 

Many of the imitators exceed these boundaries. Third, medical 

testing can be helpful.  

 

n EEG can disclose abnormal electrical activity of a type 

correlated with having seizures. But an abnormal EEG 

study never rules out seizures occurring at other times. An 

MRI or brain CT scan may show a structural abnormality of a 

type known likely to produce seizures. Fourth, response to 

antiepileptic medication may be diagnostically useful. Unfor-

tunately, it may not, because some seizures do not respond to 

antiepileptic medications and many other conditions, such as 

depression, headaches, movement disorders and nerve-related 

pain, may respond to seizure medicines. A clinician expe-

rienced in seizure disorders, such as a neurologist or a neurol-

ogist with special expertise in epilepsy, known as an epilep-

tologist, can best put the history, exam and test findings in the 

best context to come up with a correct diagnosis. In most cas-

es, a diagnosis of epilepsy is fairly straightforward. If your 

seizures are not responding the way you and your doctor think 

they should, either they are intractable seizures (see prior col-

umn) or they are not seizures at all. It may be time to rethink 

the diagnosis. 

 
Psychological Imitators of Epilepsy 

 
hile many medical conditions can be confused for epi-

lepsy, the most difficult to differentiate are those that 

mimic the psychological aspects of a seizure. Some conditions 

affect the mind in a way that produces symptoms similar to 

seizures and can provide real diagnostic difficulties for doc-

tors.  
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ne such psychological imitator, called the breath-holding 

spell, is a type of episode that occurs in childhood. In a 

breath-holding spell (BHS) a child appears to hold his or her 

breath, becomes pale or blue, and then, if severe, loses aware-

ness.  It is a reflex, involuntary act, although it may result 

from a voluntary or semi-voluntary act causing the child to 

become emotional.  Typically, a BHS begins with a provoking 

event, such as frustration, surprise, anger or fear. Crying or 

whimpering ensues and then pauses, at which time, a facial 

color change is evident. If the episode persists, the child will 

become poorly responsive, and may lose consciousness, be-

coming limp and falling.  The term ñbreath-holdingò causes 

confusion, as it may suggest that children hold their breath on 

purpose. This is not the case. Breathing may stop in some 

BHS, but the children do not hold their breath voluntarily.   

The cause of BHS is not known.  Some attacks result from 

hyperactive normal reflexes, such as slowing of the heart rate 

when the eyes are rubbed, or when the child tries to breathe or 

scream against a closed throat (the Valsalva response). The 

children may have hyperactivity of the normal protective res-

ponses that the body automatically activates when oxygen 

levels begin to fall.  

 

rognosis of BHS is very good, but it must be said that rare 

cases of injury have been reported. Treatment consists of 

reassurance, and recognition that the episodes are rarely in the 

childôs control.  Ultimately, time solves the problem, since 

breath-holding spells are outgrown by mid-childhood. 

 

 night terror is another common condition that mimics 

epilepsy. It is seen most often among children aged 2 to 

6. During the night terror, children will let out blood-curdling 

screens during sleep. The children rarely remember the epi-

sodes, but the parents do. While the breath-holding spells and 

night terrors can be frightening, they are generally benign, and 

not epilepsy.  

 

n occasion, panic and anxiety can lead to episodes that 

mimic seizures. With anxiety can come hyperventilating, 

which is essentially breathing fast at a rate in excess of what 

the body needs. Excessive breathing may lead to low levels of 

carbon dioxide in the blood. This causes dizziness, numbness 

and confusion and may appear similar to symptoms of sei-

zures. Hyperventilating may be the result of pain, anxiety or a 

panic attack. Once diagnosed, panic attacks can generally be 

controlled with a combination of medication 

and psychological care. 

 

ne especially confusing psychological imitator of epilep-

sy is called a psychogenic nonepileptic seizure or PNES. 

A PNES is a seizure-like event that is caused by psychological 

factors. Generally, the person experiencing a PNES is not 

aware of these factors and cannot control them. PNES'do not 

come from electrical discharges of the brain, as do epileptic 

seizures. 

 

 psychogenic nonepileptic seizure (PNES) is a seizure-

like event that is produced, not by abnormal electrical 

charges in the brain, but by psychological factors of which the 

patient is not fully aware and cannot control. Psychogenic 

nonepileptic seizures go by many names, including pseudosei-

zures, psychological seizures, psychosomatic seizures, psy-

chogenic seizures. Because thoughts and feelings have impact 

upon our physical being, unresolved stressors often manifest 

as physical symptoms, be they headaches, ulcers, skin rashes 

or shaking and blackouts that look like seizures. Sometimes 

the stressors that lead to a PNES involve extreme pressure to 

succeed in an area of one's life. Other times, stressors are con-

sequences of mental, physical or sexual abuse. These traumas 

can remain from years past, even dating back to childhood. 

The unconscious brain does not treat time in the same way that 

the conscious brain does, and old psychological issues can live 

on. They are even more potent if something happens today to 

bring back the feelings of yesterday. Therefore, a psychogenic 

nonepileptic seizure may result from result from unresolved 

stress and psychological tension dating back years. 

 

t's important to note that people with epileptic seizures list 

stress as one of the most common provoking factors. This 

means that having an event that is provoked by stress does not 

necessarily mean that the person is having a PNES. Family 

and friends of people with psychogenic nonepileptic seizures 

should realize that the person having the problem is not "fak-

ing," it on intentionally, but that it is an involuntary medical 

condition. People with PNES are a very mixed group. Some 

have mental disorders such as depression, adjustment disord-

ers, personality disorders or rarely even psychotic disorders. 

Then again, other people with PNES have no obvious underly-

ing mental problems whatsoever. That's why everybody needs 

to be evaluated and treated individually. 

 

uring the psychogenic nonepileptic event, the brain's 

electrical activity, which is shown by its EEG pattern, 

remains normal. This point can be confusing even to doctors, 

because an EEG occasionally can be normal during epileptic 

seizures as well. Also, remember that the EEG is often normal 

between seizures in people who do have epilepsy. 

 

n occasion, a person can have both nonepileptic and epi-

leptic seizures, making diagnosis even more difficult. To 

those who have them or see them in a loved one, nonepileptic 

seizures are as real as are epileptic seizures. Any seizure-like 

event requires appropriate diagnosis and medical care. 

 

sychogenic nonepileptic seizures or PNESôs are compli-

cated because, while they look like seizures, PNESôs do 

not result from abnormal electrical discharges in the brain. 

Instead, they are dictated by psychological events, which a 
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patient cannot control. Effectively diagnosing PNESôs begins 

with the physician considering the possibility that a personôs 

seizureȤlike events may not be epileptic seizures. By listening 

to a careful description of the events or looking at a home vid-

eo of the episode, an experienced doctor can tell whether the 

attack has the characteristics of an epileptic seizure. But even 

experienced epilepsy specialists can be fooled by descriptions 

alone. An accurate diagnosis often can be made by recording 

the episode with a video and an EEG in an epilepsy monitor-

ing unit. In cases where the patient's history is unclear and the 

event cannot be recorded, then the diagnosis may remain 

uncertain. 

 

 

nce a diagnosis of PNESôs is made, treatment is very 

specialized and ideally should involve a partnership 

among a psychiatrist, a neurologist and the patient's primary 

care physician. However, not all psychiatrists and neurologists 

are familiar with psychogenic nonepileptic seizures. You can 

find physicians who are by contacting an epilepsy center at a 

university medical center near you. 

 

hen a patient finds the right treatment team, the treat-

ment must be individualized because everyone is 

unique. Psychotherapy can be useful to help a patient explore, 

understand and manage the stressors that led to PNESôs. Pa-

tients also can train themselves to use relaxation exercises and 

mental imagery of a pleasant relaxing scene at the start of their 

events, in order to make them less intense. 

 

reating PNESôs is often complicated, because many pa-

tients with the condition are given heavy doses of antiepi-

leptic medications. In the absence of epileptic seizures, these 

medications just produce side effects and make life even more 

difficult. Of course, remember that you should never stop tak-

ing a medication on your own. Work with your physician, 

because sudden withdrawal can be dangerous. 

 

f someone in your family experiences PNESôs, try to keep 

calm, be quietly reassuring, and remember that a psycho-

genic nonepileptic seizure does not harm the brain. If there is 

thrashing or physical activity, you should protect from injury, 

but if your presence seems to prolong the attack it may be best 

to leave the person alone. In the long-term, you can help by 

encouraging participation in psychiatric care and their relaxa-

tion exercises. 

 

 person having ongoing PNES is generally not safe to 

drive. After the episodes are controlled this can change, 

although caution is needed. The good news is that over half 

the people who experience psychogenic nonepileptic seizures 

can become episode-free. However, this prognosis depends 

upon the patient's motivation, how severe the underlying psy-

chological or physical disorders are, and whether good medi-

cal help can be obtained. 

 

f you or someone close to you is having either epileptic or 

psychogenic nonepileptic seizures, please contact a physi-

cian. 

 

 

Circumstances that Provoke Seizures 
 

ost seizures come ñout-of-the-blueò, without rhyme or 

reason.  However, some people with epilepsy list fac-

tors that contributes to their seizures.  These possible factors 

include: missing seizure medications, times of the menstrual 

cycle in women, pregnancy, flashing lights, TV or video 

games, missing sleep, general physical illness, migraine head-

aches, rarely certain sounds, foods, sensory inputs or changes 

in temperature.  Many people list stress as a provoking factor 

for seizures, but this relationship is inexact.  Stress is every-

where, and most of the time it does not provoke seizures.  

Why some stress does, and some does not, provoke seizures is 

unknown.  

 

lcohol and alcohol withdrawal are common triggers 

for seizures, as is withdrawal from barbiturates (phe-

nobarbital, Seconal, Nembutal, Mysoline) or benzodiaze-

pines (Valium, Klonopin, Ativan, Tranxene, Librium, Xa-

nax). Commonly used medications or drugs that can lead to 

seizures in susceptible people include: stimulants such as 

cocaine or diet pills, antihistamines (the prescription anti-

histamines, Allegra and Claritin, do not provoke seizures), 

certain asthma medications (aminophylline), antidepressant 

medications (amitriptyline and related drugs), major tran-

quilizers (Thorazine, Haldol, Mellaril, Stelazine and rela-

tives), certain pain medicines (Ultram, high-doses of De-

merol), and some antibiotics (Flagyl, Cipro, Floxin, and 

others). No scientific evidence documents that caffeine, 

cigarettes, or Nutra-Sweet (aspartame) causes seizures, but 

a few people claim individual sensitivity. People report 

individual and highly unusual provoking factors, for exam-
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ple, a certain type of smells or specific kinds of music, or 

the thinking of certain thoughts.  Most seizures do not have 

provoking factors, and some factors are falsely blamed due 

to coincidence. 

 

 

Tests for Epilepsy 
 

he most important diagnostic test in epilepsy is a care-

ful history, taking detailed information on the nature 

of the patientôs episodes.  To an experienced clinician, the 

events should sound like seizures.  The physician will then 

perform a physical and neurological examination looking 

for evidence of brain injury that might give a clue as to the 

cause and location of the seizure focus.  In epilepsy, how-

ever, the history is usually more important than the physical 

examination. 

 

lood tests will be done to look for infectious or chemical 

causes of seizures, such as low blood sugar, low blood 

calcium, low oxygen, kidney failure or liver failure, or drugs 

or toxins in the blood.  Blood tests are also important as a 

baseline if antiepileptic medications are to be used, since they 

indicate baseline normality of white blood counts, red blood 

counts, platelets, liver and kidney function.   

 

he physician may get an x-ray of the brain to see if there 

is an underlying structural cause of the seizures such as 

tumor, blood clot, or abnormal blood vessels, abscess, old 

stroke, or other structural causes.  A magnetic resonance imag-

ing (MRI) scan is more detailed and useful for seizure diagno-

sis than is the older CT scan, but individual doctors may 

choose one over the other.  If there is any question of infec-

tious meningitis causing the seizure, then a physician may 

perform a lumbar puncture (spinal tap) to rule out this condi-

tion.   

 

he electroencephalogram (EEG) has special importance in 

the diagnosis of epilepsy.  The EEG measures electrical 

activity of the brain.  Normal brain electrical patterns can be 

recognized by experienced electroencephalographers. 

 

uring a seizure the brain shows a high voltage rhythmical 

pattern of activity, which is a little different for each sei-

zure type.  The abnormal electricity appears in a certain region 

of the brain which can give a clue to what part of the brain has 

the seizure focus, or place of origin.  The EEG can also help 

classify the type of seizures.  EEGs would not be very useful if 

they required recording during a seizure.  Fortunately for di-

agnosis, 50-80% of individuals have some abnormal EEG 

patterns, called spikes, in between seizures.  These are brief 

high voltage discharges in the EEG which may mark a tenden-

cy for seizures and a place where seizures originate.  Patients 

do not have much in the way of symptoms from spikes be-

cause they are so brief.  Such spikes are also called interictal 

spikes, because interictal means between seizures.  Absence 

(petit mal) seizures have a pattern known as spike-waves with 

spikes and after going slow waves.  

 

here are a few important things to know about EEG.  

First, EEG never makes a diagnosis of epilepsy.  It is only 

an adjunctive test to support a clinical history which is consis-

tent with epileptic seizures.  Some people may have abnormal 

spikes in their EEG but never have a seizure and should not be 

diagnosed as having epilepsy.  Second, the EEG may be nor-

mal between seizures in people with epilepsy.  If a patient has 

a good story for seizures, a negative EEG should not discou-

rage the clinician from treating the patient for those seizures.  

Therefore, the EEG is helpful as additional information to 

secure a diagnosis of epilepsy, and to classify and localize the 

type of seizures.  

 

ometimes it is important to record behavior and EEG dur-

ing a seizure.  In this case a patient may undergo inpatient 

video-EEG monitoring.  In such a procedure the EEG is left 

attached for several days to the patient who can wander freely 

around the room on a cable.  A TV camera records behavior.  

Medications may be discontinued to provoke seizures for 

analysis.  The most important thing to learn from this is what 

type of electrical activity is present at the start of a seizure and 

where in the brain it occurs.  Such video-EEG monitoring is 

done in patients who are being evaluated for possible curative 

seizure surgery.  Video monitoring may also be done in pa-

tients where there is a question as to whether the patient is 

suffering from epilepsy or one of the imitators of epilepsy (see 

below). 

 
uring a seizure, the EEG demonstrates a rhythmical 

build-up of electrical activity (Fig. 7). The place at 

which this activity begins can help to identify the seizure 

focus.  Unless seizure activity is very frequent, a prolonged 

EEG recording session may be required to capture a sei-

zure.  Fortunately, diagnosis and treatment with medicines 

(as opposed to surgery) usually does not require recording 

of a seizure. 
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Fig. 5: EEG of interictal spikes 

 

Absence (petit mal) seizures have a pattern known as 

ñspike-wavesò with spikes and after going slow waves (Fig. 

6).  

 
Fig. 6: EEG of spike-waves 

 

 

EG in isolation never establishes a diagnosis of epi-

lepsy, since a few percent of the normal population 

has EEG spikes. A history of seizure-like events would be 

required to diagnose epilepsy. Contrarily, the EEG cannot 

rule out epilepsy, since EEG can be normal between sei-

zures in people with epilepsy.  If a patient has a good story 

for seizures, a negative EEG should not discourage the cli-

nician from treating the patient for those seizures.  There-

fore, the EEG is a adjunctive test, helpful to add additional 

support to a diagnosis of epilepsy, and to help to classify 

and localize the type of seizures.  

 

 
Fig. 7: EEG of a right temporal seizure (arrow) 

 

clinician will refer a patient for specialized EEG test-

ing when prolonged recording or correlation of EEG 

and behavior are required. Video-EEG monitoring is done 

in patients who are being evaluated for possible curative 

seizure surgery.  Video monitoring may also be done in 

patients where there is a question as to whether the patient 

is suffering from epilepsy or one of the imitators of epilep-

sy (see below). In such a procedure, the EEG is left at-

tached for several days to the patient who can wander free-

ly around the room on a cable.  A TV camera records beha-

vior.  Medications may be discontinued to provoke seizures 

for analysis.  The most important thing to learn from this is 

what type of electrical activity is present at the start of a 

seizure and where in the brain it occurs.  Ambulatory EEG 

monitoring also can be accomplished in the outpatient set-

ting, with special cassette recorders. 

 

Postictal: The Aftermath of a Seizure 
 

The following quote is from a 22 year-old ski instructor with 

epilepsy. 

 

For the following two days after 

that seizure, I just kinda feel out of 

it, although physically I continue 

with my daily duties.  I cannot, for 

those two days, remember to call 

friends, to do things like I normally 

would, and I just kinda stay at 

home and perform things at home.  

The ideas don't come in as fast as 

they normally would to do things.  

Energy level during those two days 

is way down.  My mood is kind of 

just down and I kinda enjoy being 

by myself. 
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