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Definitions

Seizure (Convulsion)

1 e Clinical manifestation of synchronised electrical discharges of neurons.
@ Seizures are symptoms of a disturbance in brain function, which can
be due to epilepsy or other causes.

e A seizure is a sudden surge in electrical activity in the brain that causes
an alteration in sensation, behavior, or consciousness. or motor activity

Epilepsy

2 e Present when 2 or more unprovoked seizures occur at an
interval greater than 24 hours apart.
e When a person has recurrent ( 2 or more) unprovoked without a
known cause seizures.

e Seizures is a symptom of epilepsy.

Provoked seizures Girls slide only
induced by somatic disorders originating outside the brain.

Infection
Head trauma Hypoxia Fever children

0 )
Toxins Syncope
Cardiac arrhythmia

@Seizure is a symptom of epilepsy

e  Abnormal electrical activity in the brain.

) Excessive electrical discharge of a group of neurons within the brain.

e  Aclinical seizure occurs when the electrical discharges of a large number of cells become abnormally
linked together,creating a storm of electrical activity in the brain.

) Seizures may then spread to involve adjacent areas of the brain or through established anatomic
pathways to other distant areas.



brief explanation for the lecture

Classification of seizures

Seizures affect all ages,most cases of epilepsy are identified in childhood, and several seizure types
are particular to children

N s N
Partial (focal): Primary Generalized:
Involves onl\/.one part of Involves the entire cerebral
cerebral hemisphere cortex.( whole of it )
Y, _ )
A) Simple: _ A) Tonic-clonic: Stiffness followed by violent
Awareness is retained contractions & relaxation (1-2 minute).
B) Complex: B) Tonic: Muscle stiffness

Altered consciousness subconsciousness
C) Clonic: Spasms of contraction & relaxation

C) Partial with secondary generalization:
Seizures may spread to involve adjacent areas of the D) Atonic (loss of tone): Patients legs give
brain and progress to complex partial seizures, and
complex partial seizures can secondarily become
generalized.

under him & drop down

important E) Myoclonic: Jerking movement of the body

Central sulcus

F) Absence(Petit mal):Brief loss of
consciousness with minor muscle twitches.
and eye blinking

- T\/plca| in typical absence seizures there is a
- Atypical characteristic pattern in EEG, unlike
atypical absence seizures

G) Status epilepticus: Recurring tonic-clonic
seizure (30 min or more), or two or more
seizures within a five-minute period without
the person returning to normal between
them. “life-threatening condition”




Cortical focus

Classification of seizures

partial seizures
(Focal)

their onset ( start) is limited

to only one part of the cerebral hemisphere

-manifest a +/

Simple partial

seizures

based on where the focus is

-motor

tonic clonic movements of upper

limb or lower limb.

-psychomotor

Chewing movements-Wetting lips
Automatisms (Picking at clothing )

-somatosensory

tingling of one side of face or body

symptoms without
impairment of
consciousness

- of consciousness

Complex partial
seizures
same symptoms as simple partial

seizures but with loss of
consciousness

impairment of
consciousness
with or without
simple partial
symptoms

(motor-somatosensory-psychosensory)

Definition

Type of seizure

Subtypes

Manifestations

what does it

look like?

\/K Central

(
|| focus

Generalized seizures

those that involve the entire cerebral cortex

diffusely from the beginning.

-manifest a loss of consciousness

-Convulsive or non-convulsive

Generalized tonic-clonic
Seizures main type in epilepsy

(Grand Mal epileptic seizure )

—AU ra(+/—) It's like a warning sign
peculiar sensation or dizziness;
then sudden onset of seizure
with loss of consciousness.
like an abnormal smell

-Tonic phase : .- .

Rigid muscle contraction in
which clenched jaw and

hands, eyes open with pupils
dilated, lasts 30 to 60 seconds

in tonic phase there might be an epileptic cry or/and
cyanosis due to spasm of respiratory muscles

-Clonic phase:, .
Rhythmic, jerky contraction
and relaxation of all muscles in
with incontinence and frothing
at the lips; may bite tongue or
cheek, lasts several minutes.

any seizure with biting of the tongue is usually
epileptic in origin

-Postictal state: .o
Sleeping or dazed for up to
several hours. depression of CNS

tal state is the alter
zure. It usually lasts en 5

o

e of consciousness after an

and 30

ninutes or more

Absence seizures

(Petit mal epileptic seizures)

-Loss of contact with
environment for 5 to
30 seconds.

-Appears to be day
dreaming or may roll
eyes, nod head, move
hands, or smack lips.

-Resumes activity and

is not aware of seizure.
usually affects children and it
doesn't involve muscle tone or
posture

Very difficult to diagnose
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Classification of seizures

Boys slide only

Other types of focal (partial) seizure

-Epileptic seizures which originate in the temporal lobe of the

brain.

-The seizures involve sensory changes, for example smelling an

unusual odour that is not there, and disturbance of memory.

Partial pS\[ChOITIOtOI‘ -Visual , auditory , olfactory or visceral hallucinations, déja vu
(over familiarity), feelings of unreality (jamais vu)

(temporal |ObE) -The most common cause is mesial temporal sclerosis deep scarring

of the temporal lobe
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-Focal motor seizures begin in motor areas of cerebral cortex,
usually begins with twitching of the thumb or finger, toe or the
angle of the mouth.

-Spreading to involve the limbs on the side opposite the epileptic
focus.

Jacksonian epilepsy

-Clinical evidence of this spread of activity is called the march of

the seizure.

Jacksonian March is a phenomenon where a simple partial seizure spreads from the
distal part of the limb toward the ipsilateral face (on same side of body).

Aetiology of seizures:

Epileptic Non-epileptic
Idiopathic (70-80%) Febrile convulsions usually with children
Metabolic
Cerebral tumour Hypoglycemia, HypoCa, HypoMg, HyperNa,
HypoNa

Neurodegenerative disorders

(Alzheimer, Multiple sclerosis) Head trauma

Secondary to cerebral damage:
e.g. congenital infections, intraventricular Meningitis/Encephalitis
haemorrhage

Secondary to cerebral dysgenesis malformation:

eg. h\/drocephalus Poisons/toxins like in drug withdrawal



Pathophysiology of Epilepsy

Cortical cell membrane level:

® 01
® 02
® 03
® 04
® 05
® 06

( at molecular level)

Instability of the nerve cell membrane

Polarization abnormalities (excessive polarization,
,hypopolarization, or lapses in repolarization)

Allowing the cell to be more susceptible to activation

Hypersensitive neurons with lowered thresholds for firing and firing
excessively, related to

%1 Excess of Excitatory _—
(acetylcholine- or Decreased inhibitory
Glutamate- related (GABA —related activity)
activity )

Both or any one of 4.1 & 4.2 can lead to instability of cell- membrane &
lowered threshold for excitation

Excessive polarization, hypopolarization allowing the cell to be more
susceptible to activation spontaneously or by any ionic imbalances in the
immediate chemical environment of neurons

Normal Brain

Excitation s
Inhibition

Glutamate GABA
Aspartate

= - Epileptic Brain
'Excnatlon
|'1hlblll0nl
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Clinical Features of seizure

e The clinical manifestations of a seizure reflect the area of the brain from which the
seizure begins (i.e., seizure focus) and the spread of the electrical discharge.

e  (linical manifestations accompanying a seizure are numerous and varied, including:

Indescribable bodily sensations

ﬂ Momentary jerks or head nods

"pins and needles" sensations

Déja vu (over familiarity)
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.
Smells or Sounds H
Staring with loss of awareness like in
petit mal seizures

4 .
. Fear or depression “
[ [ [ [
Hallucination auditory or visual

Convulsions i.e., involuntary muscle
contractions) lasting seconds to minutes.

Genetic Factors:

e Some types linked to genes (run in families)

e (Genetic abnormalities — increasing a person's susceptibility to seizures
that are triggered by an environmental factor

e Several types of epilepsy have now been linked to defective genes for ion

channels the "gates" that control the flow of ions in to and out
e of cells and that regulate neuron signaling.

e Genetic factor plays at least 20 %

e Some examples
@) Benign neonatal ConVUISionS-—ZOq and 8q channelopathy affecting K channels
o Juvenile myoclonic epilepsy--6p
o  Progressive myoclonic epilepsy--21q22.3

Dr’s note : we won’t ask you about genes or numbers



Electroencephalogram (EEG)

to diagnose epilepsy with EEG it has to be done during the seizure, not

before or after

EEG HELPFUL IN:

diagnosis, classifying seizures

therapeutic decisions.

e In combination with appropriate clinical findings, epileptiform EEG patterns termed
spikes or sharp waves strongly support a diagnosis of epilepsy

Focal epileptiform
discharges indicate

Generalized epileptiform

indicates

e Most EEGs are obtained between
seizures, and interictal abnormalities
alone can never prove or eliminate a
diagnosis of epilepsy

e Epilepsy can be definitely established
only by recording a characteristic ictal
discharge during a clinical attack.

e 3Hzspike-and-wave (spike and dome
pattern) activity occurs specifically in

petit mal

Focal epilepsy.

Generalized epilepsy.

Normal EEG Awake

EEG: Partial Seizures
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MCQ & SAQ:

Q1: Simple seizures do not include : Q2: A 27-year-old man with severe epilepsy, characterized by

A. Motor symptoms

B.Loss of consciousness

C. Psychomotor symptoms

D. Somatosensory symptoms

Q3: Seizures can be triggered by

A.Head trauma
B. Intense light
C. Fever

D. All the above

Q4: Which epileptic condition
involves a postictal depression
period lasting from several
minutes to perhaps as long as

several hours?
A.Grand mal seizure
B.Petit mal seizure

C. Jacksonian seizure
D.Temporal lobe seizure

major convulsions and lapses of consciousness every few
minutes, underwent experimental neurosurgery to help relieve
his seizures. The operation had a significant, beneficial effect on
the epilepsy, but led to a devastating memory deficit. He had
normal procedural memory, maintained long-term memory for
events that occurred prior to surgery, and his short-term
memory was intact, but he could not commit new events to
long-term memory (loss of declarative memory). Which of the
following areas of the brain was bilaterally resected in this
patient? High caliber question ;)

A. Cerebral cortex
B. Hypothalamus
C. Parietal lobe

D. Temporal lobe

Q5: Non-epileptic seizure can be caused by all of these
except:

A. Hypoglycemia

B. Hyponatremia

C. Hyperglycemia

D. Hypernatremia gfz

. v
Q6: Seizures occur when: ae
A. There is a Decrease Glutamate neurotransmitters gff
B. There is a Increase in GABA neurotransmitters Aoy

C. Both A&B Jamsue
D. Cell membrane have high sensitivity

1- What is the difference between epilepsy and seizure in brief ?

2- Describe the manifestations of grand mal seizure ?

3-List three clinical features can accompany seizures

4- EXPLAIN the pathophysiology of epilepsy in a cellular level.
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