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Focal/or partial seizures:
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3. Foca seizuressecondary generalisation
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* Cognitive symptoms: TL}}E’{Z;

Seizures can start with aura in the form of automatism
(hand or oral) and it can he.reactive (drinking from a
cup in the hand) or perseverative ( continuation of

....complex act). This form is usually localised to the

temporal lobe -l fhpla s
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This can be followed by staring, fearful or_sad expression.
This is usually localised to the amygdala or anterior
cingulate/Gelastic or dacrystic auomatisms (
hypothalamic hamartomas)
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Focal seizures presentation
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- * Mesial temporal lobe epilepsy-pi..:,

Typically begins with aura consisting of

epigastric fear, staring, oroalimantary
%automatism.
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The most common cause is hlppo?ampal
sclerosis , wuu%@ml@w
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Focal seizures
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Neocortical temporal epilepsy

Auditory hallucination, vertigo, language
disturbances, musicogenic seizures
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Focal seizures
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0 Frontal seziures b_IZLLe_mOtOI’ automatims,

hypermotor activity, salivation, spitting

Complex mmmml:

Q Cingulate gyrus focus may causes expressmn of a

Z
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particular affect such as laughter  #g=ee>

_Drbltofrontal cortex: complex motor automatlsm

L s
and olfactory hallucinations=« o e

Clonic, or Tonic clonic movement inqrimary
motorarea according to the motor homunculus
involved.

An example of partial seizures that affect the
primary motor cortex is acksonian march D
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Focal seizures &
-l Fencers) posture asymmetrlc bilateral s

movement of the u upper limbs: supplementary
motor cortex. This can be bilateralw |ﬁ_|020u£>
loss of consciousness o

@Iateral forced gaze and head deviation s

\

(versive seizures): premotor cortex and forn’t
eyes field. el e S s P b

Arm and facial seizures, with laryngeal
“movement, tachycardia, : contraateral/insula
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Tonic clonic seizures

e convulsive activity typically Iasts@minute.
. changes can precede seizures by days

f Immediately pretonic-clonic phase: a few myoclonic
jerks or brief clonic seizure activity; occasionally begins
W|th forced eye and head deviation

70 JJonic phase: c%ntracture of the axial muscula%ure with

upward eye dewaﬂ};qurg puplllary dilation, and forced

)’ expiration of air {ep| eptic cry}; usually involves some
decerebrate posturmg ongue and jaw muscle ton
causes perloral injury, typically Iateral tongue biting. wmﬂ
Frequently, patient becomes yanotlc tachycardic, and

hypertenswe — —_—
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Tonic clonic seziures

* Clonic phase: starts as low-amplitude, high-
frequency (~ 8 Hz) convulsive movements of
the extremities > the thorax and abdomen
that progresses to high-amplitude, low-
frequency (~ 4 Hz) movements. Development

of atonia breaks the seizure and causes

o Lning

iIncontinence . Lowampltude (st 520

- High frequency ~ 8 Hz (d=y,w)
- obuly yaall poasy > GlLbIL Gl

o oSl jay (posy:

« High amplitude (jerks d.49)
- Low frequency ~ 4 Hz (i)
« Atonia (Glasll ol glads) dlgll juat -

- Breaks the seizure (49! Leb)

- oy oSas incontinence (sohl¥ ju o Jos)



Tonic clonic seizures

. Posl&ictal phase: patient is poorly responsive
and hypotonic; confusion and memory
impairment may last a few minutes to hours,
occasionally followed by psychiatric cha nges
(depressmn psychosis, anxiety, |rr|tab|I|ty)wy;,ﬁt
that can persist for about a day (a) Postictal™

phase involves generalized fatigue, soreness,
and migrai‘r;(ous headaches ~ Ly




s st JONIC SEZITES

* diffuse contraction of the axial muscul/étu re,

— =:

—sometimes involving the proximal limbs or

entire limbs; A ¥

It can be in the form of startle response that can
follow a stimulus of any type
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 Sudden loSs of consciousness and muscle tone
espeually of the[ head.SThls canresultsin a
drop ‘attacks

invalutary suden ongel movement
* These are usually preceded by myoclonic jerks

—

* EEG may demonstrate‘ polysp|k§ and waves
during the ictal period and followed by

generalised slowing of the central area
ey *’Ull‘ ol e ) L,_,J. - Phﬂsiulnviuj mﬂodonic jﬂkl
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Shock like movement of one muscle or a
group of muscles.

rregular and can be singular or repetitive.

t affects the eyelid, facial muscles, upper
imbs ad lower limbs

EEG: Iiolyspllggs and waves




Epilepsy syndromes

@eralised,épilpesy syndromes
. nfantlle spasms

. -m__ﬁastaw_&yndrome
* Juvenile myoclonic epilepsy

. pilepsy
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“.=Juvenile Myoclonic epilepsy

*
. Symptoms selzures involve bilateral but

asym metrlc!flexgﬂ movements of the

extremities or rarely of the lower extremities
that develop afterfawakening ol i e
* usually no loss of consciousness PJ‘uvamgdww
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e Other types of seizures commonly exist such
as absence and tonic clonic

* Photic stimulation provokes discharges
+ &




Juvenile Myoclonic epilepsy
e J1 o fopene o1 & 4} wa )

* interictal EEG demonstrates bursts of bilateral,
symmetric 3.5— 6-Hz spike-and-wave and
polyspike discharges; ictal EEG exhibits diffuse
polyspike activity followed by 1- 3-Hz slow
waves

* Pathophysiology: genetic, but usually with
complex inheritance pattern

. Treatment: &alproa@ lamotrigine,
levetiracetam, topiramate, zonisamide




AD
s Absence epilpsy
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Symptoms: 5— 10-second long unresponsive staring
spells = rhythmic facial movements or picking
behaviors; does not have an aura or postictal state

Childhood-onset form is usually self-limited, whereas
the juvenile-onset form is more likely to persist into
adulthood

autosomal dominant inheritance

sTow-wave discharges bn EEG may relate to cyclic

activity of T-type calcium channels and repolarizing
potassium currents in the reticular thalamic nucleus




Absence epilpsy

* Occur on a daily basis in the childhood-onset
form, more infrequently in the juvenile-onset
form

* 50% also have generalized tonic-clonic seizures,
more commonly in the juvenile-onset form; these
are infrequent and can be well controlled with
medication

* Diagnostic testing: EEG demonstrates hilateral
spike-and-wave complexes a@that are
Teliably activated by hyperventilation.




treatment

* Treatment:

1. ethosdmmlde valproate, aceta}olamlde

%Mldcarbq/mazepme phenytoin, and

gabapentin, which have all been found to

increase seizure frequency and may induce

absence status epilepticus
_ owpa nerRPing
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Absence epilepsy

e S e W W IV LT A UV UV T | Ty Y

MWMMWWWVW
'mpuun-u- PEEENHY HdN %
A |
;gnnnnqnnNNl!llldllNAn L B
s et N WW W W W W W W W W W W W W W W WA S et

ey |1 (A AAAARAAAASAAAAAA AL
i




Ant'yépileptic drugs
b 2o

 Predictive factors for successful seizure

. . le sy 4D dose Llad] [;)
remission e Ve i
1. Asingle type of seizure ﬁﬁi"&“ﬁ%ﬂﬂ’
2. Had@selzures for > 2 years
&

3. Anormal neurologm“al exam and 1Q
4. A normalized EEG on antleplleptlc treatment
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Epilpesy treatment

* Management of medication failure

1. If maximal doses of an antiepileptic drug

fail to control the seizures, there is only a 10%
likelihood of developing control over seizures
with a second AED

2. There is < 5% likelihood of developing control
over seizures with a third AED or by using

multiple AEDs after falili ond AED
3. SZS%iof patients with ¢hronjc refractory seizures /
re eventually found to have the wrong

diagnosis —




AED prophylaxis

* Prophylactic AED use in patients with another neurological
disorder, but without seizures, is usually not recommended

Brain tumor: prophylaxis does not seem to reduce
development of seizures in patients with primary or
metastatic tumors

2., Stroke: not indicated for ischemic stroke, although AEDs
are routinely used short-term in subarachnoid
hemorrhage patients because of the fear of increased
intracranial pressure that accompanies seizures

3, Severe head trauma : (prolonged loss of consciousness,
amnesia, depressed skull fracture, contusion, or
hematoma) can be treated with acute prophylaxis limited
to 1 week

1.
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Drug (in order of use) Dose Time to effect of action

:»20 mglkg N or same of 10 minutes 24 hours
phenytoin equivalents for

‘phosphenytoin—supplement

10 mg}kg if first dose fails

#4: Anesthetic coma

Propofol drip Load 2 mg/kg IV, then 2-10
- mg/kg/hour titrated

Pentobarbital drip Load 10 mg/kg IV, then
0.5-3 mg/kg/hour titrated




Drug
g

(Tegretol,

Carbatrof)

Phenytoin
(Dilantin)
Fosphenytoin
(Cerebyx)

—

Gabapentin
(Neurontin)

Lacasamide

(Vimpat)

Oxcarbazepine
(Trileptal)

Pregabalin
(Lyrica)

Tlagabine
(Gabitril)

Vigabatrin'

Mechanism of action

- Slows recovery of voltage-gated Na
channeds

= Slow recovery of voltage-gated Na
e ———

channels

———
O\
s

- Enhances slow inactivation of
voltage-gated Na channels

~ Unknown

Increase in neuronal GABA levels
and GAD activity

~ Inhibits GABA reuptake

- Inhibits CGABA metabolism

Specific side-effects”

R Ok
- Transient diplopia or vis
after dosing

~ Asymptomatic leukopenia

- Gum hyperplasia, hirsutism, coarse
facies

- Pseudolymphoma

« Skin rash (5%)* *

- Purple glove syndrome (IV route)

~ Osteoporosis

- Arrhythmia

= Weight gain

~ Dizziness and ataxia, particularly
when combined with traditional Na
channel blocker

~ Hyponatremia (30% in the elderly)

Dizziness, somnolence, weight
gain, peripheral edema

~ Non-convulsive status epifepticus
(contraindicated in generalized
seizures)

Notes

- Used for trigeminal neuralgia,
bipolar disorder

— M {“ mm. W' M
selzures

~ Target range = 8- 12 pg/mt

- Half-life depends upon dose

- IV Dilantin precipitates in glucose
solution

~ Dilantin brand is sustained-releass
qd dose

- Fosphenytoin loaded 3x faster

- May worsen absence selzures

- Target ronge = 1-2 1xg/ml free level

- Antiepileptic effect in doses
>1800 mg B

~ Lower doses used for neuropathic
pain

- Oral and injectable forms
- Class V controlled substance

~ Equivalent dose is 1.5x that of
carbamazepine

~ Converted to bioactive
monohydroxy dervative

- Anxlolytic, analgesic and antiepi-
leptic

= Class V controlled substance

« Uimited efficacy

~ Effective against infantile spasms, particularly in tuberous sclerosis



Drug
Valproate
(Depakote,
Depacon)

Clonazepam,
clorazepate

Phenobarbital *
——
Primidone
(Mysoline)
Lamotrigine

(Lamicta)

Levetiracetam
(Keppra)

Topiramate
(Topamax)

Zonisamide
{Zonegran)

Rufinamide
(Banzel)

Felbamate!

Mechanism of action

- Slows recovery of voltage-gated Na
channels

- Inhibits T-type voltage-gated Ca
channels in thalamus
— Increases GABA synthesis

- Increase GABA | receptor currents

- Activates GABA, receptor
Inhibles voltage- gw.-d Ca channels

- As per phenobarbital

= May decrease glutamate release

« Unknown

« Inhibits voltage-gated Na channels
— Inhibits AMPA receptors
=~ Activates GABA, receptors

« Inhibits T-type voltage-gated Ca
channels

- Slows recovery of voltage-gated Na
channels

~ Prolongs Na channel inactivation

- Antagonizes the glycine site on
NMDA receptor

Specific side-effects’
- Weight gain, hair loss,

- Carnitine depletion, which can be
fatal in the malnourished

- Respiratory depression, somnolence

- Respiratory depression, somnolence

- Cognitive slowing with chronic use

« As per phenobarbital

- Ataxia
- Diplopla
- Rash (1%)"*

« Psychosis and irritability

= Aphasiajanamia and cognitive
slowing

= Nephrolithiasis

- Acute angle-closure glaucoma

- Ncphroﬁthiasis
- Weight loss

- Drowsiness, dizziness, latigue, and
ataxia
- Rare QT shortening

Notes

- Depakote ER can be divided bid
- Used for ine, bipolar disorder
half-life of lamotrigine
2-3 lold

- Target range = 30-100 pg/mL

- Tolerance develops within 6

moanths

~ Limited use due to side effects
- Target ronge = 15-40 pg/mL

- Converted to phenaobarbital
- Used for essential tremor

~ Synergistic effect when used with
valproate, but also increases its
toxicity

- Low teratogenic risk

- Non-sedating

~ Effective tor epileptic and non-
epileptic myoclonus

~ Inhibits oral contraceptives
- Causes weight loss

- Limited efficacy against focal
selzures

- Rarely used due to high incidence of aplastic anemia



