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1. Introduction

Seizures are among the mostcommonproblemsin neurology

Up to 10% of the populationwill have a seizureat some time in their 
lives

In addition, seizures can be among the mostdramaticformsof nervous 
system dysfunction

Although seizures have many different causes and manifestations, by 
definition a seizureis an abnormalhypersynchronouselectrical
dischargeof neuronsin the brain, producing a clinical dysfunction



Epilepsyis defined as a condition in which there is a tendency to have 
recurrentunprovokedseizures

Practically the diagnosisof epilepsyis often applied after a patient has 
had two unprovokedseizures



2. Classification

Seizures can arise from one specific focus within the brain( focal) or 
involve both cerebral hemispheres at the onset ( generalized)

The diagnosisand categorizationof the seizure is based primarily on 
the semiology( i.e., signsor symptoms) characterizing the event

Those that arisefrom oneportion of the brain can evolve and spreadto 
involve the whole brain( secondarilygeneralized)



Among focalseizures, those in which awarenessis impairedare 
ǘŜǊƳŜŘ ά ǿƛǘƘ ƛƳǇŀƛǊŜŘ ŀǿŀǊŜƴŜǎǎέ ό previouslycomplexpartial
seizures) , whereas those in which awarenessis preservedare termed 

ά ŀǿŀǊŜέ ό previouslysimplepartial seizures)  ( table)





* FOCALSEIZURES

By definition, focalseizuresό ǇǊŜǾƛƻǳǎƭȅ ǘŜǊƳŜŘ ά ǇŀǊǘƛŀƭέύ ōŜƎƛƴ ƛƴ ŀ 
focalareaof the brain and do not impair awareness, at least at the 
onset( figure)

In general, such seizures lead to positiverather than negative 
neurologicsymptoms( e.g., tingling rather than numbness, visual 
hallucinations rather than blindness)

The manifestationsof focal seizures depend on their site of origin in the 
brain.

These are designated as motor or nonmotor



Focalmotor seizures, in which one part of the body may stiffen or jerk 
rhythmically, involve the motor cortex in the frontal lobe

The classic Jacksonianmarchoccurs when the electricalactivity spreads
along the motor strip, leading to rhythmic jerking that spreads along 
body parts following the organization of the motor homunculus







Focalnonmotorseizures from other regions of the brain can cause 
sensoryphenomena( sometimes parietal), visualphenomena( usually 
occipital), or gustatory, olfactory, and psychicphenomena( frequently 
temporal)

The latter may include déjàvu, jamaisvu, or sensations of 
depersonalizationό Ψƻǳǘ ƻŦ ōƻŘȅέύ ƻǊ derealization



Focalseizureswith impairedawareness

Focal seizures with impaired awareness( previouslytermed complex
partial seizures) have a focal onset and involve impairment of 
awareness

Many arise in the temporal lobe, but a frontal lobe focus is also 
common

Focal seizures with impaired awareness may include automatisms

( stereotyped motor actions without clear purpose) such as lip-
smacking, chewing movements, or picking at clothing

The patient may have speecharrestor may speakin a nonsensical
manner



By definition, the patient doesnot respondnormallyto the 
environment or to questions or commands

Occasionally, patients may continuethe activitiesthey were 
participitating in at the onset of the seizure,sometimesto remarkable 
lengths

Patients may continuefolding laundryduring a seizure or even finish
drivinghome



Focalseizureswith impairedawarenessof frontal lobe origin may 
involve strangebilateral movements, such as bicycling or kicking, or 
behavior such as running in circles

LŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀǿŀǊŜƴŜǎǎ ƛǎ ƴƻǘ ƪƴƻǿƴΣ ǘƘŜ ǎŜƛȊǳǊŜ ƛǎ ǘŜǊƳŜŘ ŀ ŦƻŎŀƭ 
seizurewith unknownawareness

The lastclassificationof focalseizuresis termed focalto bilateral tonic-
clonic

This term refers to the pattern of seizurepropagationfrom one type of 
focal seizure to bilateral symptoms

Focal to bilateral tonic-clonicwas previouslytermed partial onsetwith 
secondarygeneralization



* GENERALIZEDSEIZURES

Generalized seizures include 2 categories: motor seizures and absence 
seizures ( previous  figure)

A) Generalizedmotor seizures

Generalized motor seizures were previouslyreferred to as generalized
tonic-clonic( GTC) seizures or grandmalseizures

This is the seizure type with which the laypublic is most familiar

They typically begin with a tonic phase, lasting several seconds, in 
which the entire body becomes stiff( including the chestand 
pharyngealmuscles, sometimes leading to a vocalizationknown as the 
epileptic cry)



This is followed by the clonicphase, in which the limbs jerk 
rhythmically, more or less symmetrically, typically for less than 1 to 2 
minutes

Toward the end of the clonicphase, the frequency of the jerkingmay 
decrease and stop as the body becomes flaccid

The  patient may bite the tongueand become incontinent of urine 
during a generalized motor seizure

There is typically a postictalstateafter the seizure, lasting minutes to 
hours, during which the patient may be tired or confused, before 
returning to normal activity slowly



B) ABSENCESEIZURES  ( PETITMALABSENCE)

An absence seizure is a generalized seizure that most commonly occurs 
in childrenor adolescentsand is characterized primarily by an 
unresponsiveperiod, often with staring, that lasts for several seconds, 
with immediaterecoverythereafter

Absence seizures can occur tensor even hundredsof timesa dayand 
may be noticed first by schoolteachersand assumed to be daydreaming
or difficulty concentrating

A classic 3ςper-secondgeneralizedspikeςand-wave
electroencephalogram ( EEG) pattern accompanies absence seizures 

( figure). Hyperventilationis a common trigger





C) Juvenilemyoclonicepilepsy ( Janzsyndrome)

This is increasingly recognized as a commonform of primary
generalizedepilepsy

Age of onset is typically in the teens

Patients have the clinicaltriad of:

- infrequent generalized seizures, often on waking

- daytime absences

- sudden,shock-like, involuntary jerking movements ( myoclonus), 
usually in the morning. Patients may therefore, apparently inexplicably 
ǎǇƛƭƭ ǘƘŜƛǊ ōǊŜŀƪŦŀǎǘ ƻǊ ǘƘǊƻǿ ƛǘ ŀŎǊƻǎǎ ǘƘŜ ǊƻƻƳ ό ά YŜƭƭƻƎΩǎepilepsyέύ



The EEGshows polyspike-wave discharges and photosensitivity

Treatmentwith sodiumvalproateis often successful , but recurrenceis likely
if medication is stopped

Alternativedrugsinclude clonazepam,levetiracetamand lamotrigine

This benign condition must be distinguished from childhoodconditions
where severe myoclonus and epilepsy are associated with underlying 
degenerativediseaseof the brain( progressivemyoclonicepilepsies)

Recognitionof juvenile myoclonic epilepsy is important, as patients treated 
incorrectly with carbamazepinethan valproate, may worsen



D) Other generalizedseizuretypes

Lesscommon seizuretypesinclude myoclonic-atonic, clonic-tonic 
clonic, myoclonic absence, and absence with eyelid myoclonia, all of 
which are generalizedin onset( table)

Seizures that are myoclonic( without other features) may be 
generalized or focal





3. Epidemiologyand etiologies

Seizures have a U-shapeddistribution in ageof onsetςthey are more 
common in the veryyoungand the veryold

Etiologiesvary depending on the ageof onset

In infants, a variety of neonatal infections, hypoxic-ischemic insults, 
genetic syndromes, and congenital brain malformations are common 
causes of seizures



Febrileseizuresare a special case

They are the mostcommoncauseof seizures in children, affecting up 
to 3% to 9% of this age group

They occur between6 monthsand 5 yearsof age in the setting of a 
febrile illnesswithout evidence of intracranial infection and are usually
generalizedin onset

Most children with febrile seizures do not haveneurologicdeficit



For the event to be considereda febrile seizure, the fevermay be 
present before the seizureor must develop in the immediatepostictal
period

The riskof subsequentepilepsyis relatively smallunlessthe seizures 
are prolongedor focalin onset or if other neurologicabnormalitiesor a 
family historyof epilepsyis present



Olderchildrenmay also develop seizures related to head injury, 
meningitis,encephalitis, or vascular diseases, and geneticsyndromes
continue to be a significant etiology at this age group

Among youngadults, head injury, substance use, and excessive alcohol 
use are common causes of new-onset seizures, but brain tumorsand 
strokesbecome more common etiologies by middle age

In the elderly, strokesbecome the most common etiology, but 
substance abuse and alcohol are not uncommon causes

Metabolicdisturbancesfrom systemicproblemssuch as severe hypo-or 
hyperglycemia, hepatic failure, or renal failure are also frequent causes



Frequently , seizures occur in children( and sometimes adults) as part 
of a syndromethat may include specific seizure types, EEG patterns, 
and associated neurologic abnormalities

aŀƴȅ ƻŦ ǘƘŜǎŜ ŀǊŜ ŎŀƭƭŜŘ ά idiopathicgeneralizedepilepsiesέ-usually 
considered to be geneticconditionsin almost all cases

The diagnosis of a specificsyndromemay have implications both for 
genetictesting and for the proper choice of pharmacologictreatments

Examplesare outlined in the table





4. CLINICALMANIFESTATIONS

A) History

The diagnosisof seizures is a clinicalone

Most commonly the patient is seenafter an eventhas occurred, and 
the diagnosis must be made on the history alone

In these cases, the patient ( and more importantly, witnesses, if the 
seizure was generalized in onset) must be questionedfor an exact 
description of the event itself( and especially the onset), any 
premonitorysymptoms, and the character of the recoveryperiod in 
order for the clinician to decide whether the event was a seizure 

and, if so, what type of seizure it was

The clinicaldetails should allow differentiation of seizures from other
paroxysmalneurologicevents( table)







B) Physicalexamination

The neurologicexaminationis most helpful diagnostically in the 

( relatively uncommon) instances in which the patient is observed 
during the eventor shortly thereafter

In the latter case, a postictalhemiparesis, or ¢ƻŘŘΩǎparalysis, may be 
detected after a bilateral tonic, then clonicseizure; this suggests that 
the seizurewasof focalonset, even if not apparent to observers at that 
time



Other abnormalitieson neurologic examination may also suggest the 
presence of a focalbrain lesion

Of course, the generalphysicalexammay yield findings suggestive of 
infection or other systemic disease that might explain a new-onset 
seizure

In particular, signsof meningitisshould be sought in any patient who 
has had a seizure



5. Diagnosticevaluation

A) Laboratorystudies

Laboratorytestingmay show an underlying metabolicabnormality, such as 
hyponatremia or hypocalcemia, that explains new-onset seizure

After a generalizedseizure, there is commonly  a lacticacidosis, resulting in 
decreased serum bicarbonate

A toxicologyscreenfor common substancesof abuse, as well as an alcohollevel, 
should be done in all patients

Femalepatients of reproductiveageshould also have a pregnancytest

In cases where infectionis suspected, a lumbarpunctureshould be performed



B) Brainimaging

An uncomplicatedseizurein a patient with knownepilepsydoes not
generally warrant brain imaging

With rareexceptions, however, neuroimagingshould be performed in 
patients with new-onset seizures

For seizures of probable focalonset, a magnetic resonance imaging

( MRI) is a necessary part of the diagnostic workup, to look for a 
structuralabnormalitythat is the focus for that seizure

A CTBrainscan may suffice in the urgent setting





C) Electroencephalography( EEG)

An EEGmay be usefulfor severalreasons:

- It may identify a potential focusof seizure onset

- It may show abnormalities characteristic of a specificepilepsy
syndrome( e.g., with rapid, narrow, generalized spike and polyspike
ŘƛǎŎƘŀǊƎŜǎ ƛƴ ŀ ǇŀǘƛŜƴǘ ǿƛǘƘ ά primarygeneralizedepilepsyέύ

- and it may establish whether a patient who has had a seizureand is 
not regainingalertnesspromptly is postictal or is having ongoing 
continuous nonconvulsiveseizures



The diagnosisof whether a particular paroxysmaleventwas a seizure 
or not, however, rests primarily on clinicalgrounds

In patients with knownepilepsy, up to 50%of routine EEGsare normal



6. TREATMENT

A) Drugs

The mainstayof epilepsy treatment is pharmacologic

The numberof available antiseizuredrugs( ASD) has more than 
doubledin recent years, and there is now a largeselectionof agents
from which to choose, each with its own set of indicationsand possible 
adverseeffects(table) 




