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1. Introduction
Seizures are among thmost commonproblemsin neurology

Up to 10% of thepopulation will havea seizureat some time in their
lives

In addition, seizures can be among t@stdramaticforms of nervous
system dysfunction

Although seizures have many different causes and manifestations, by
definition aseizureis anabnormalhypersynchronouglectrical
dischargeof neuronsin the brain, producing a clinical dysfunction




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

Practically thediagnosisof epilepsyis often applied after a patient has
hadtwo unprovokedseizures




2. Classification

Seizures can arise from one specific focus within the bfag®) or

Involve both cerebral hemispheres at the onsgeferalizeg

Thediagnosisand categorizatiorof the seizure Is based primarily on
the semiology I.e.,signsor symptomg characterizing the event

breadto

Those thatarisefrom one portion of the brain can evolve ang

Involve thewhole brain( secondarilygeneralizedl




Amongfocalseizures, those Iin whicawarenesssimpairedare
USNIXYSR a gAuK A YoleldiohsNdmRplexpartiaINS y S a a
seizure$ , whereas those in whiciwarenesss preservedare termed

a | ¢ lpidkodislysimple partial seizure$ ( table)
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* FOCAGEIZURES

By definition,focalseizure LINSQGA 2dzaft & GSNXYSR &
focalareaof the brain and do not impair awareness, at least at the
onset( figure)

In general, such seizures leadpsitiverather than negative
neurologicsymptomg e.g., tingling rather than numbness, visual
hallucinations rather than blindness)

Themanifestationsof focal seizures depend on thaite of origin in the
brain.

These are designated asotor or nonmotor




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

The classidacksoniamarchoccurs when theelectricalactivity spreads
along themotor strip, leading to rhythmic jerking that spreads along
body parts following the organization of tmeotor homunculus







g:)mg(':‘i’ousness is not impaired, can involve senses (flashing
n

—_hts or a change in taste or speech) or motor function

ligh ontrolled stiffening or jerking in one part of the body such
(L;n;‘e finger, mouth, hand, or foot), nausea, deja vu feeling.
a »

complex 2y f - -
Consciousness IS impaired and variable (unconscious

repetitive actions), staring gaze, hallucination/delusion.

Focal evolving to generalized :
Begins as focal seizure and becomes generalized.

Absence

Involve a loss of consciousness with vacant stare or
unresponsiveness.
Myoclonic

Involve sudden, forceful contractions of single or
multiple groups of muscles.

Clonic
Longer rhythmic jerking activity.

Tonic—clonic

Include alternate contraction (tonic phase) and
relaxation (clonic phase) of muscles, a loss of
consciousness, and abnormal behavior.

Atonic
Loss of muscle tone; person suddenly drops.

S5URE 15-1. Characteristics of seizure types. (A) Focal-onset seizures. (B) Generalpifﬁd;;izgir:sﬁﬁ elfg;t:gott |
=mission from Ford SM. Roach’s Introductory Clinical Pharmacology. 11th ed. s S
| Wiams & Wilkins; 2017. Figure 29.1.)
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Focalnonmotor seizures from other regions of the brain can cause
sensoryphenomena( sometimeparietal), visualphenomena( usually
occipita), orgustatory olfactory, andpsychicphenomena( frequently
temporal

The latter may includeléjavu, Jamaisvu, or sensations of
depersonalizatiord W2 dzii 2dErealizatBre ¢ 0 2 NJ




Focalseizureswith impairedawareness

Focal seizures with impaired awarenegsgviouslytermed complex
partial seizure$ have a focal onset and involve impairment of

awareness

Many arise in théemporallobe, but afrontal lobe focus is also
common

Focal seizures with impaired awareness may inchgalematisms

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

The patient may havspeecharrestor mayspeakin anonsensical
manner




By definition, the patientloesnot respondnormallyto the
environment or to questions or commands

Occasionally, patients mapntinuethe activitiesthey were
participitating in at the onset of theseizure,sometimeso remarkable
lengths

Patients mayontinuefolding laundry during a seizure or eveimish
drivinghome




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

LT O0KS LI GASYOIQ&a | g NBySaa Aa y2
seizurewith unknown awareness

Thelastclassificationof focalseizuregs termedfocalto bilateraltonic-
clonic

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

Focal to bilateral tonkclonic waspreviouslytermed partial onsetwith
secondarygeneralization




* GENERALIZEBEIZURES

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

A) Generalizednotor seizures

Generalized motor seizures wepeeviouslyreferred to asgeneralized
tonic-clonic( GT( seizures ograndmalseizures

This Is the seizure type with which tlss/ public is mostfamiliar

They typically begin with @nic phase lasting several seconds, In
which the entire body becomes stiff( including thigestand
pharyngeaimuscles sometimes leading to ocalizatiorknown as the
epileptic cry)




This is followed by thelonicphase in which the limbs jerk

rhythmically, more or less symmetrically, typically for less than 1 to 2
minutes

Toward theend of the clonicphase, the frequency of therking may
decrease and stop as the body becorflascid

The patient mapite the tongue and becomancontinent of urine
during a generalized motor seizure

There Is typically postictalstate after the seizure, lastingiinutesto
hours during which the patient may kie@ed or confused before
returning to normal activity slowly




B)ABSENCEEIZUREGPETIMALABSENQE

An absence seizure is a generalized seizure that most commonly occurs
In childrenor adolescentsand is characterized primarily by an
unresponsiveperiod, often withstaring that lasts for severaeconds

with iImmediaterecoverythereafter

Absence seizures can occens or evenhundredsof timesa dayand
may be noticed first bgchoolteachersand assumed to bdaydreaming
or difficulty concentrating

A classi@ ¢per-secondgeneralizedspikecandwave
electroencephalogram EE(G pattern accompanies absence seizures

( figure).Hyperventilationis a common trigger







C)Juvenilemyoclonicepilepsy Janzsyndrome)

This Is Increasingly recognized aoanmonform of primary
generalizedepilepsy

Age of onset Is typically in theens
Patients have thelinicaltriad of:
- Infrequent generalized seizures, often on waking

- daytime absences

- sudden,shocike, involuntary jerking movementsiyoclonus,
usually In themorning Patlents may therefore apparently inexplicably
aLIATE OGKSANI ONBLF | Fl adyYUNERlEEHEH 6 A




TheEEGhowspolyspikewave discharges and photosensitivity

Treatmentwith sodiumvalproateis often successful , buecurrences likely
If medication is stopped

Alternativedrugsincludeclonazepam,levetiracetaiand lamotrigine

This benign condition must be distinguisHeam childhoodconditions
where severe myoclonus and epilepsy are associated with underlying
degenerativediseaseof the brain( progressivanyoclonicepilepsie$

Recognitiorof juvenile myoclonic epilepsyimportant, as patients treated
incorrectly withcarbamazepinéhan valproate, mayvorsen




D) Other generalizedseizuretypes

Lesscommon seizuretypesinclude myocloni@atonic, clonictonic
clonic myoclonic absence, and absence with eyelybclonig all of
which aregeneralizedin onset( table)

Seizures that arenyoclonic( without other features) may be
generalized or focal
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3. Epidemiologyand etiologies

Seizures have ld-shapeddistribution in ageof onset¢ they are more
common In theveryyoungand theveryold

Etiologiesvary depending on thageof onset

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




Febrileseizuresare a special case

They are thanostcommoncauseof seizures irchildren affecting up
to 3% to 9% of this age group

They occubetween 6 monthsand5 yearsof age in the setting of a

febrile illnesswithout evidence of intracranial infection and ausually
generalizedn onset

Most children with febrile seizuredo not haveneurologicdeficit




For the event to be&onsidereda febrile seizure the fever may be
presentbefore the seizureor must develop in themmediate postictal

period

Therisk of subseguentepilepsyis relativelysmallunlessthe seizures
areprolongedor focalin onset or ifother neurologicabnormalitiesor a

family history of epilepsyis present




Olderchildrenmay also develop seizures related to head injury,
meningitis,encephalitisor vascular diseases, agdneticsyndromes
continue to be a significant etiology at this age group

Amongyoungadults head injury, substance use, and excessive alcohol
use are common causes of n@mset seizures, butrain tumors and
strokesbecome more common etiologies byiddle age

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

Metabolic disturbancesfrom systemicproblemssuch as severe hypar
hyperglycemia, hepatic failure, or renal failure are also frequent causes




Frequently , seizures occurghildren and sometimes adults) as part
of asyndromethat may include specific seizure types, EEG patterns,
and associated neurologic abnormalities

al yé 27F 0KS #@igpathicderabdededlepdies-sually
considered to b@eneticconditionsin almost all cases

The diagnosis of gpecificsyndromemay have implications both for
genetictesting and for thgroper choice ofpharmacologidreatments

Examplesare outlined In the table
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4. CLINICAMANIFESTATIONS
A) History
Thediagnosisof seizures Is alinicalone

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

In these cases, theatient ( and more importantlywitnesses if the
seizure was generalized in onset) mustdouestionedfor an exact
description of theeventitself( and especially the onset), any
premonitory symptoms, and the character of tlmecoveryperiod in
order for the clinician to decide whether the event was a seizure

and, If so, what type of seizure it was

Theclinicaldetalls should allowdifferentiation of seizuredrom other
paroxysmaheurologicevents( table)
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progression ol symploms
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Postictal confusion,
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pisturbances of consciousness

Fig 5:1
Rclatlohshlp to posture
| prodrome
|
| gkin colour
. Resplration

|
- Tone

convulsion
Urinary incontinence

Recovery phase

Foc;I neurological
Clues to underlying
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pDitferentiating syncope from selzures
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Postural hypotension
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Common
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Confuslon common and prominent

Occaslonal

History of known egllepllc seizures
Structural lesion In braln, e.g. tumour
Severe head injury



B) Physicakxamination

Theneurologicexaminationis mosthelpful diagnostically in the

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

In the latter case, aostictalhemiparesisor¢ 2 R pafbisis may be
detected after a bilateral tonic, thealonicseizure; 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 docalbrainlesion

Of course, thaeneralphysicalexammay yield findings suggestive of
Infection or other systemic disease that might explain a-o@set
seizure

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



5. Diagnostievaluation
A) Laboratorystudies

Laboratorytestingmay show an underlyingpetabolicabnormality such as
hyponatremia or hypocalcemia, that explains remset seizure

After ageneralizedseizure there is commonly Ecticacidosis resulting in
decreased serum bicarbonate

Atoxicologyscreenfor commonsubstancesf abuse as well as aalcohollevel,
should be done In all patients

Femalepatients ofreproductiveageshould also have pregnancytest

In cases wherafectionis suspected, aimbarpunctureshould be performed




B) Brainimaging

An uncomplicatedseizurein a patient withknown epilepsydoesnot
generallywarrant brain imaging

With rare exceptions, howeveneuroimagingshould be performed in
patients withnew-onset seizures

For seizures of probabkecalonset a magnetic resonance imaging

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

A CTBrainscan may suffice in thargent setting







C)ElectroencephalograpliyeEG
An EEGnay beuseful for severalreasons

- It may identify a potentiafocusof seizure onset

- It may show abnormalities characteristic o$ecificepilepsy
syndrome e.g., with rapid, narrow, generalized_ spike zmﬂlysplke
RAaOKIFINBESa A pfrlmlarvqbﬂerahZeS‘eld lépsy¥sh U K &

- and it may establish whether a patient who has hagegureand Is
not regainingalertnesspromptly is postictal or is having ongoing
continuousnonconvulsiveseizures




Thediagnosisof whether a particulaparoxysmakventwas a seizure
or not, however, rests primarily oglinicalgrounds

In patients withknown epilepsy up to50%of routine EEGsrenormal




6. TREATMENT
A) Drugs

Themainstayof epilepsy treatment ipharmacologic

Thenumber of availableantiseizuredrugs( ASD) has more than
doubledin recent years, and there is nhowaage selectionof agents
from which to choose, each with its own setidicationsand possible
adverseeffects (table)







