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Seizure

What are Seizures?

« Clinical Definition of Seizures

- "Paroxysmal episades of brain dysfuncton
manifested by stereotyped alteration n
behavior

« Chnical manifestations of a sezure based on
anatomy of the brain that is seizing
- SYMEPOMS: SeNsory. motor, autonomec with ar without
I0%% of consacusness

- Epiepsy is recurrent and unprovoked

SeiZures




Operational definition of epilepsy

Operational (Practical) Clinical Definition of Epilepsy

1. At least two unprovoked (or reflex) seizures occurring more than 24
hours apart;

2. One unprovoked (or reflex) seizure and a probability of further
seizures similar to the general recurrence risk (at least 60%) after

two unprovoked seizures, occurring over the next 10 years;

3. Diagnosis of an epilepsy syndrome.

Epilepsy is considered to be resolved for individuals who had age-dependent
epilepsy syndrome but are now past the applicable age or those who have

remained seizure-free for the last 10 years, with no seizure medicines for

the last 5 years.




Epilepsy: epidemiology

Epilepsy affects 1-2% of the
population

Seizures including febrile
seizures affect about 4-5% of
pediatric population
Lifetime prevalence: 9%

Epilepsy refractory to AEDs:
20-30%



Epilepsy: etiology

Birth _ Focal epilepsy
anoxia Autoimmune with MRI-
detectable
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Epilepsy: etiology according to age
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Functional organisation of the brain

Frontal lobe
Movement,
emotions,
memory,
language,
social, sexual
behaviour,
and
personality

Temporal lobe

Hearing, speech,

memory and
emotions

Parietal lobe
Bodily sensations

Occipital lobe
Processing vision

Balance and
coordination

Breathing,
heart rate and
temperature




Location of locus and type of seizures

Postcentral Precentral

Focal motor.
gyrus gyrus e L
Somatosensory. Tonic-clonic movements

Tingling of . of upper (or lower) limb

contralateral centra

or side of body fissure s
~ i
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) Contraversive.
isual. ) Head and eyes turned
ees flashes of light, to opposite side
scotomas, unilateral
or bilateral blurring
Autonomic.
Sweating, flushing
or pallor, and/or
Auditory. , epigastric sensations
Hears ringing,
hissing or noises




Seizure Cl|assificati0n

v v
Partial

Seizure activity starts in one
area of the brain

Generalized

Seizure involves whole brain &
consciousness 1s affected

%
_\;.\\ Parietal
; 7\— lobe
Occipital
s lobe’”
— = Cerebellum

= ——
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X

Retains awareness

v

Temporal
lobe’

Complex

Altered awareness and behavior

v

one area to the whole brain)

Secondary generalisation (spreading from

Occipital
Iobep

Cerebellum
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Tonic Clonic
“grand-mal™ or convulsion
Loss of consciousness. stiffening
of body then jerking of limbs

Absence
“petit mal” or staring
fit or trance like state

v

Tonic or Atonic
“drop attack™
Abrupt fall. either with stiffening
(tonic) or with loss of muscle tone
(atonic or “astatic™ attacks)

v

Myoclonic
Sudden muscle
jerks




ILAE Classification of Seizures

Complex Partial

Secondarily

Generalized




Partial (focal) Seizures

m
déja vu (hippocampus)
» Fear/anxiety (amygdala)

Simple | Parietal lobe: Sensory
partiel | Occipital lobe: visual

I Simple Partial Seizure o, Em
I no loss of awareness e e N
I Auras DR 2o |

formation B - —___Vision

|  Temporal lobe:
Smell (uncus)
Epigastric sensation

Soneit > .+ Balance
s [ \ “\._* Coordination

* Memory
* Learning \ Language
7§ \interpretation

I Focal motor clonic movement

Complex

Partial

Secondarily I Supplementary Motor Seizure

S I dystonic posturing
| upper extremities (fencing)
| lower extremities
I Bicycling
I Short duration 10-30 sec
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I Complex Partial Seizure
I Impaired consciousness/ level of

Partial (focal) Seizures
awareness (staring)

m I Clinical manifestations vary with
origin & degree of spread
n Presence and nature of aura
| Temporal lobe: smell, epigastric
sensation, deja vu

Simple
Partial I

Automatisms (manual, oral)

I Other motor activity

Complex

arbal | Frontal: bicycling and fencing
posture

I Duration (typically 30 seconds to 3

Secondarily

Generalized mlnute S)

I Amnesia for event and confusion
often after event

14



EEG: Partial Seizure

 Right temporal

seizure with

imaximal phase

reversal in the

g richt temporal

lobe
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Secondarily Generalized Seizures

Begins focally, with or

without focal neurological

symptoms

: . . Generalized

intensity, and duration of m -

tonic (stiffening) and

clonic (jerking) phases Simple
Partial

Variable symmetry,

Typical duration 1-3
minutes

Complex
Postictal confusion, Partial

somnolence, with or
without transient focal
deficit

Secondarily
Generalized
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Childhood Absence Seizures

¢ Brief staring spells (“petit mal”) with
impairment of awareness

e I
resolution
¢ Often provoked by

hyperventilation

¢ Onset typically between 4 and 7
years of age

¢+ Often resolve by 18 years of age
¢+ Normal development and intelligence

¢+ EEG: Generalized 3 Hz spike-wave
discharges Tonic-Clonic
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EEG: Typical Absence Seizure
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Juvenile Absence Seizures

¢ Brief staring spells with variably reduced responsiveness
¢ 5-30 seconds
¢ Gradual (seconds) onset and resolution
¢ Generally not provoked by hyperventilation
¢ Onset typically after 7-8 years of age

¢+ Absence seizures are far less frequent than in childhood onset absence
seizures

¢ Often evolve into myoclonic and generalized tonic-clonic seizures

¢+ Patients continue to have seizures lifelong

19



Myoclonic Seizures

¢ Brief, shock-like jerk of a muscle
or group of muscles

* Epileptic myoclonu aria

¢ Typically bilaterally synchronous

¢+ Impairment of consciousness Absence
difficult to assess (seizures

<1 second)

¢ Clonic seizure — repeated
myoclonic seizures (may have
impaired awareness)

+ Differentiate from benign,
nonepileptic myoclonus (e.g.,

while falling asleep) m
20

¢ EEG: Generalized 4-6 Hz
polyspike-wave discharges




Myoclonic Seizures
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Tonic and Atonic Seizures

Tonic seizures

Generalized

Absence

Myoclonic

¢

Symmetric, tonic muscle contraction of extremities

with tonic flexion of waist and neck
Duration - 2-20 seconds.

EEG — Sudden attenuation with generalized, low-
voltage fast activity (most common) or generalized

polyspike-wave.

Atonic seizures

¢

Sudden loss of postural tone

¢+  When severe often results in falls

¢+  When milder produces head nods or jaw drops.
Consciousness usually impaired

Duration - usually seconds, rarely more than 1
minute

EEG - sudden diffuse attenuation or generalized
polyspike-wave
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Epilepsy Syndromes

Epilepsy Syndrome
Grouping of patients that share similar:

Seizure type(s)

Age of onset

Natural history/Prognosis
EEG patterns

Genetics

Response to treatment

Common epilepsy syndromes

= Nocturnal frontal lobe epilepsy

Childhood onset, nocturnal, seizures- complex motor movements/vocalizationn
= Benign rolandic epilepsy

Late childhood, nocturnal, simple partial seizures involving face

= Benign occipetal epilepsy of childhood

Childhood onset, seizures with visual symptoms- scotoma/blindness

® Childhood absence epilepsy

Childhood, absence seizures, EEG- 3 Hz spike-wave discharges

= Juvenile myoclonic epilepsy

Teenagers, early morning myoclonic jerks, EEG- 4-6 Hz generalized spike-wave discharges
®* Lennox-Gastaut syndrome

MR + GTC seizures + EEG- 2 Hz slow spike-wave pattern

® Temporal lobe epilepsy

Teenage onset, complex partial seizures, poor response to AED

"=  West syndrome

MR + infantile spasms + EEG- hypsarrythmia




1 Onset ages 3-12 months

IERUERSERINE
West syndrome

Brief axial contractions

— usually bilateral, may be asymmetrical
— typically flexor, may be extensor

— usually in clusters, less likely random

— typically on awakening, or when drowsy

EEG shows hypsarrhythmia

— multifocal spikes

— high voltage, chaotic background

ON A PECULIAR FORM OF INFAN-

TILE CONVULSIONS.

To the Edilor of Tue LAxcer.
————

X : W.J. W

Tunbridge, Jan. 26, 1841. J. Wesr,

P ’._ m Id s C & bo“ )
e ¥

cuuvyl.s"inns continued every day without j
termission, for seven months '.i;e had th:.
an interval of three days fret’: ; but, on thn
fugrtlg day, the convulsions re;urne,d w'tl‘:"
this difference, instead of bowing, he sirt’:lchled
out hw: arms, looked wild, sce;n to Jose all
animation, and appeared quite exhausted,




Febrile seizures
in 3% of pediatric population

Simple FS Complex FS
>90% of FS,

Usually between 6m and 5 ys

Generalized Focal

Lasting <15 minutes Lasting > 15 minutes

Does not reoccur within 24 hours Reoccuring in 24 hours




Differential Diagnosis of Seizures

Seizures
|

| |
Nonepileptic Epilepsy
| (recurrent seizures)

Cardiovascular ‘

Drug related | |
Syncopal

Metabolic (glucose, Na, Ca, Mg) Idiopathic Symptomatic
Toxic (drugs, poisons) (primary) (secondary)
Poison

Infectious | |

Febrile copvulsmns Partial (focal) Generalized
Pseudoseizure

Alcohol/drug withdrawal

Substance abuse

Psychiatric disorders

Sleep disorders (parasomnias, cataplexy)
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Psychogenic/Non-epileptic Events

pseudoseizures

Represent genuine psychiatric disease

10-45% of refractory epilepsy at tertiary referral centers
Females > males

Psychiatric mechanism:
dissociation, conversion, most unconscious (unlike malingering)

Association with physical, sexual abuse
Epileptic and nonepileptic seizures may co-exist
Video-EEG monitoring often helps clarify the diagnosis

Once recognized, approximately 50% respond well to specific
psychiatric treatment
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Resources for the Diagnosis of Epilepsy

Parietal lobe Normal EEG
1 EEG (ElectroEncephaloGraphy) Occipital \
Y Py ,
Electroencephalography is a measurement of the o \‘\ /] \Frontal lobe
electrical activity of the brain by recording from & 9P IE
electrodes placed on the scalp. Includes video . Temporal lobe
EEGs and sleep EEG. Cergbellum o J "

Partial seizure EEG Generalized seizure EEG




Resources for the Diagnosis of Epilepsy

I MRI (Magnetic Resonance Imaging)

A method of creating images of the structure
and contents of the brain using a powerful,

uniform magnetic field.

Tc-99m HMPAO
rCBF SPECT

MRI-SPECT fusion




Resources for the Diagnosis of Epilepsy

i PET (Positron Emission Tomography)

An advanced imaging technique that involves the
acquisition of images of the brain based on the
detection of radiation from the emission of
positrons. Positrons are tiny particles emitted from
a radioactive substance administered to the patient.

“rFDGPET  MIGNTESOIUNON  pysed PETIMRI




Resources for the Diagnosis of Epilepsy

i Ictal SPECT (Single Photon Emission
Computed Tomography)

SPECT scans show brain function (what the
brain is doing). SPECT involves an
intravenous injection of substances that are

given during or immediately following a
seizure (Ictal SPECT).

~ o 7T N ,\
s§ > 2 5, |

Yoot ‘aj \ /

Ictal SPECT Interictal SPECT SISCOM



Recovery position

The Recovery position is for when someone
is unconscious (passed out) but otherwise
unhurt, and breathing normally.

5. Tilt head back 1. Check for any
and tuck hand 3, Gently roll  injuries. If they
underchinto persononto  are hurl, don't
keep mouth their side. move them! Call
999 and ask for
an ambulance.

6. Make sure
someone Is
keeping an
eye on them.

2. Bend arm to stop 4. Bend leg to
person rolling over, support position.
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Treatment Sequence for Pharmacoresistent Epilepsy

1t Monotherapy AED Trial O Sz-free with 1st AED
B Sz-free with 2nd AED
1 O Sz-free with 3rd AED/Polytherapy
I O Pharmacoresistant

(1)
I 47%, 13%

I 3rd Monotherapy/Polytherapy AED Trial

S

Epilepsy Surgery/VNS Therapy/Ketogenic Diet
Evaluation with videoEEG

4%

36%

Kwan P, Brodie MJ.
NEJM;342:314-319.
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Drug-resistant epilepsy treatment

l Surgery
§ Nerve vagus stimulator
I Ketogenic diet
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