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•• Epilepsy defined as recurrent (Epilepsy defined as recurrent (
more) seizure.more) seizure.

•• For example recurrent (For example recurrent (
partial seizure defined as partial partial seizure defined as partial 
epilepsy.epilepsy.
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have a seizure at some time.have a seizure at some time.

EPIDEMIOLOGYEPIDEMIOLOGY
(seizure)(seizure)

Studies have estimated that Studies have estimated that 
% of any population will % of any population will 

have a seizure at some time.have a seizure at some time.



EPIDEMIOLOGYEPIDEMIOLOGY
(epilepsy)(epilepsy)

•• In most developed countries, In most developed countries, 
incidence rates of epilepsy range incidence rates of epilepsy range 
from from 4040--70 70 per per 100100
developing countries, the rates may developing countries, the rates may 
be as high as be as high as 100100--190190
(Sander (Sander 20032003).).
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•• The prevalence of active epilepsy, The prevalence of active epilepsy, 

defined as defined as persons who take persons who take 
anticonvulsant drugs anticonvulsant drugs 
a seizure in the past a seizure in the past 
from from 44--10 10 per per 1010,,000000
countries and up to countries and up to 
developing countries.developing countries.
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Factors contributing to the Factors contributing to the 
higher incidencehigher incidence

and prevalence of epilepsy in and prevalence of epilepsy in 
developing countriesdeveloping countries

• Birth injury, head trauma, poor 
sanitation, infectious disorders, 
poverty and illiteracy, alcohol and 
substance abuse.
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•• Epilepsy has been more Epilepsy has been more 
common in children than in common in children than in 
adults. adults. 

•• Men are Men are 11..00--22..4 4 
likely to have epilepsy than likely to have epilepsy than 
women.women.
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with a decline during the first decade.with a decline during the first decade.

•• Rates are low during most of  Rates are low during most of  
adulthood, and a secondary increase adulthood, and a secondary increase 
occurs after age occurs after age 6060
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•• The etiology for epilepsy can be identified The etiology for epilepsy can be identified 
in only approximately one fourth to one in only approximately one fourth to one 
third of cases.third of cases.
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In whom an etiology can be determinedIn whom an etiology can be determined

• Congenital brain malformations, inborn 
errors of metabolism, 
disorders, mental retardation, cerebral disorders, mental retardation, cerebral 
palsypalsy, cerebral degeneration. 

• High fevers, head trauma, brain tumors, 
stroke, intracranial infection, 
heroin use andheroin use and withdrawal states, 
iatrogenic drug reactions.
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brain tumors, Alzheimer's disease, and brain tumors, Alzheimer's disease, and 
alcohol or heroin use all are associated alcohol or heroin use all are associated 
with an increased risk for epilepsy. with an increased risk for epilepsy. 
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•• Most recurrences happen within Most recurrences happen within 
months of the first seizure.months of the first seizure.
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•• The risk for further seizures decreases The risk for further seizures decreases 
with longer interval from the initial event. with longer interval from the initial event. 

•• Seizures associated with CNS insults, Seizures associated with CNS insults, 
particularly those in the neonatal period, particularly those in the neonatal period, 
have a high rate of recurrence.have a high rate of recurrence.
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•• Excellent prognosis Excellent prognosis 
approximately approximately 2020--3030
who have one of a number of genetic who have one of a number of genetic 
conditions, such as benign neonatal conditions, such as benign neonatal 
seizures, benign childhood epilepsy seizures, benign childhood epilepsy 
with centrotemporal spikes, or benign with centrotemporal spikes, or benign 
myoclonic epilepsy of childhood. myoclonic epilepsy of childhood. 

•• Often, remission occurs without AED Often, remission occurs without AED 
treatment.treatment.
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•• Some of the conditions with good prognosis Some of the conditions with good prognosis 
include childhood absence epilepsy, epilepsy include childhood absence epilepsy, epilepsy 
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awakening, and even a small subset of awakening, and even a small subset of 
localizationlocalization--related epilepsies.related epilepsies.
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Uncertain prognosisUncertain prognosis
•• In an In an uncertain prognosis uncertain prognosis 

approximately approximately 1010--2020% of people with % of people with 
epilepsy, AEDs are suppressive rather than epilepsy, AEDs are suppressive rather than 
curative: medication must be continued for curative: medication must be continued for 
seizure control.seizure control.

•• Individuals with juvenile myoclonic epilepsyIndividuals with juvenile myoclonic epilepsy
(]ME) and the majority of those with (]ME) and the majority of those with 
localizationlocalization--related epilepsy fall into this related epilepsy fall into this 
category.category.

•• A subset of the latter group may benefit from A subset of the latter group may benefit from 
epilepsy surgery.epilepsy surgery.
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seizures only partially. seizures only partially. 
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localizationlocalization--related seizures associated with related seizures associated with 
extensive structural brain damage or congenital extensive structural brain damage or congenital 
disorders such as tuberous sclerosis.disorders such as tuberous sclerosis.
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•• Seizures result from electrical Seizures result from electrical 

hypersynchronization of neuronal hypersynchronization of neuronal 
networks in the cerebral cortex networks in the cerebral cortex 
that lead to sudden change in that lead to sudden change in 
behavior, sensory and motor behavior, sensory and motor 
function that is the consequence function that is the consequence 
of brain dysfunction. of brain dysfunction. 
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Myoclonic, Tonic, and Atonic 
seizures). 
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Simple partial seizures (SPS)Simple partial seizures (SPS)

• Seizures are usually stereotyped. 
• Visible manifestations, such as jerking 

of a limb. 
• Subjective experiences perceived only 

by the patient, such as epigastric 
discomfort, fear, or an unpleasant smell. 

• No clouding of consciousness.
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Complex partial seizure (CPS)Complex partial seizure (CPS)

• Subjective experiences perceived only by the 
patient, such as epigastric discomfort, fear, or 
an unpleasant smell.

• Clouding of consciousness, staring.
• Repetitive motor behaviors, termed 

automatisms, such as swallowing, chewing, or 
lip smacking.

• After a CPS, the patient may experience 
confusion, fatigue, and a throbbing headache. 
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Generalized seizuresGeneralized seizures

• In contrast to partial seizures, 
generalized seizures originate virtually 
in all the regions of the cortex. 

• Absence seizures and generalized 
tonic-clonic seizures are types of 
generalized seizures. 

• Other subtypes of generalized seizures 
are clonic, myoclonic, tonic, and atonic 
seizures. 
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• It begins with an abrupt loss of consciousness
association with a scream or shriek. All of the muscles of 
the arms and legs as well as the chest and back then 
become stiff. The patient may begin to appear cyanotic 
during this tonic phase. After approximately one minute, 
the muscles begin to jerk and twitch for an additional one 
to two minutes. During this clonic phase
be bitten, and frothy and bloody sputum may be seen 
coming out of the mouth. The 
once the twitching movements end. The patient is initially 
in a deep sleep, breathing deeply, and then gradually 
wakes up, often complaining of a headache. 
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the arms and legs as well as the chest and back then 
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the muscles begin to jerk and twitch for an additional one 

clonic phase the tongue can 
be bitten, and frothy and bloody sputum may be seen 
coming out of the mouth. The postictal phase begins 
once the twitching movements end. The patient is initially 
in a deep sleep, breathing deeply, and then gradually 
wakes up, often complaining of a headache. 



Absence seizureAbsence seizure

• Usually occur during childhood and 
typically last between 
seconds. They frequently occur in 
clusters and may take place dozens or 
even hundreds of times a day. Absence 
seizures cause sudden staring with 
impaired consciousness. If an absence 
seizure lasts for 10 
there may also be eye blinking and lip 
smacking.
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typically last between 5 and 10 
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even hundreds of times a day. Absence 
seizures cause sudden staring with 
impaired consciousness. If an absence 

 seconds or more, 
there may also be eye blinking and lip 
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• Cause rhythmical jerking muscle 
contractions that usually involve the 
arms, neck, and face.
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Myoclonic seizureMyoclonic seizure

• Consist of sudden, brief muscle 
contractions that may occur singly or 
in clusters and that can affect any 
group of muscles, although typically 
the arms are affected. Consciousness 
is usually not impaired. 

Myoclonic seizureMyoclonic seizure

Consist of sudden, brief muscle 
contractions that may occur singly or 
in clusters and that can affect any 
group of muscles, although typically 
the arms are affected. Consciousness 
is usually not impaired. 



Tonic seizureTonic seizure

• Tonic seizures cause sudden muscle 
stiffening, often associated with 
impaired consciousness and falling to 
the ground.
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Atonic seizureAtonic seizure

• Atonic seizures (also known as drop 
seizures or drop attacks) produce the 
opposite effect of tonic seizures 
sudden loss of control of the muscles, 
particularly of the legs, that results in 
collapsing to the ground and possible 
injuries. 
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•• Syncope and faintSyncope and faint
•• Nonepileptic seizures (NES)Nonepileptic seizures (NES)
•• Transient ischemic attacks (TIAs) Transient ischemic attacks (TIAs) 
•• Transient global amnesia (TGA)Transient global amnesia (TGA)
•• REM behavior disorder REM behavior disorder 
•• Migraine Migraine 
•• Others Others 
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• Syncope is the abrupt and 

transient loss of 
consciousness associated with 
absence of postural tone, 
followed by a rapid and usually 
complete recovery. 
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FAINT FAINT 
•• A simple faint is usually precipitated byA simple faint is usually precipitated by

emotional stress, unpleasant visual stimuli, emotional stress, unpleasant visual stimuli, 
prolonged standing, or pain.prolonged standing, or pain.

•• Although the duration of unconsciousnessAlthough the duration of unconsciousness
is brief, it may vary from seconds to is brief, it may vary from seconds to 
minutes.minutes.

•• As the fainting episode corrects itself (e.g., As the fainting episode corrects itself (e.g., 
by the patient becoming horizontal), the by the patient becoming horizontal), the 
color returns, breathing becomes more color returns, breathing becomes more 
regular, and the pulse and blood pressure regular, and the pulse and blood pressure 
return to normal.return to normal.
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Nonepileptic seizures (NES)Nonepileptic seizures (NES)

• NES are 
subdivided into 
two major 
types:
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• physiological 
• psychogenic



Psychogenic NESPsychogenic NES
(Pseudoseizure)(Pseudoseizure)

• Are sudden changes in behavior that 
resemble epileptic seizures but are not 
associated with the typical 
neurophysiological changes that 
characterize epileptic seizures. 

• Are thought to result from stressful 
psychological conflicts or major 
emotional trauma and are more 
challenging to recognize and diagnose. 
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• Physiological NES are caused by a 
sudden alteration of neuronal function 
due to metabolic derangement or 
hypoxemia. 

• Causes of physiological NES include 
cardiac arrhythmias, syncope, and 
severe hypoglycemia 
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•• The diagnostic evaluation The diagnostic evaluation 
of seizure begins with the of seizure begins with the 
accurate description of accurate description of 
the seizure.the seizure.

DIAGNOSISDIAGNOSIS

The diagnostic evaluation The diagnostic evaluation 
of seizure begins with the of seizure begins with the 
accurate description of accurate description of 





DIAGNOSISDIAGNOSIS

•• Medication history Medication history 
•• Family history Family history 
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•• Physical and neurologic Physical and neurologic 
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DIAGNOSISDIAGNOSIS

•• Laboratory screening:Laboratory screening:
Laboratory evaluations that are Laboratory evaluations that are 
appropriate for the evaluation of a appropriate for the evaluation of a 
first seizure include glucose, first seizure include glucose, 
calcium, magnesium, hematology calcium, magnesium, hematology 
studies, renal function tests, and studies, renal function tests, and 
toxicology screens. toxicology screens. 
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DIAGNOSISDIAGNOSIS

•• The serum prolactin concentration may rise The serum prolactin concentration may rise 
shortly after generalized tonicshortly after generalized tonic
seizures and some partial seizures. seizures and some partial seizures. 

•• Typically, a level is drawn Typically, a level is drawn 
after the event and compared with a baseline after the event and compared with a baseline 
level drawn six hours later. level drawn six hours later. 

•• Criteria for abnormality are not well Criteria for abnormality are not well 
established; many investigators use twice established; many investigators use twice 
the baseline level.the baseline level.
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after the event and compared with a baseline after the event and compared with a baseline 
level drawn six hours later. level drawn six hours later. 
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established; many investigators use twice established; many investigators use twice 



DIAGNOSISDIAGNOSIS

•• A lumbar puncture is essential if A lumbar puncture is essential if 
the clinical presentation is the clinical presentation is 
suggestive of an acute infectious suggestive of an acute infectious 
process that involves the central process that involves the central 
nervous system or the patient has nervous system or the patient has 
a history of cancer that is known to a history of cancer that is known to 
metastasize to the meninges.metastasize to the meninges.
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DIAGNOSISDIAGNOSIS

•• When the EEG is abnormal, it is useful to When the EEG is abnormal, it is useful to 
localize the epileptogenic region in patients localize the epileptogenic region in patients 
with partial seizures or to distinguish with partial seizures or to distinguish 
seizures types, particularly in the case of seizures types, particularly in the case of 
genetic epilepsies, such as absence versusgenetic epilepsies, such as absence versus
complex partial seizures. complex partial seizures. 

•• Routine EEGs should be recorded during Routine EEGs should be recorded during 
wakefulness and sleep to maximize the wakefulness and sleep to maximize the 
chance of seeing epileptiform activity.chance of seeing epileptiform activity.
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DIAGNOSISDIAGNOSIS

•• Neuroimaging has become increasingly Neuroimaging has become increasingly 
important in the diagnosis and important in the diagnosis and 
management of epilepsy, especially in management of epilepsy, especially in 
patients with intractable seizures who patients with intractable seizures who 
are being considered for surgery.are being considered for surgery.

•• Obtaining a CTObtaining a CT--Scan or MRI is Scan or MRI is 
necessary.necessary.
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FIRST IMPORTANTFIRST IMPORTANT
STEPSTEP

• IS IT A CORRECT     
SUGGESTION.

FIRST IMPORTANTFIRST IMPORTANT
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IS IT A CORRECT     
SUGGESTION.



Which possibilityWhich possibility
•• SeizureSeizure
•• PseudoseizurePseudoseizure
•• Syncope or FaintSyncope or Faint
•• Transient Ischemic Attacks (TIAs) Transient Ischemic Attacks (TIAs) 
•• Transient Global Amnesia (TGA)Transient Global Amnesia (TGA)
•• REM Behavior Disorder (RBD) REM Behavior Disorder (RBD) 
•• Migraine and othersMigraine and others

Which possibilityWhich possibility

Transient Ischemic Attacks (TIAs) Transient Ischemic Attacks (TIAs) 
Transient Global Amnesia (TGA)Transient Global Amnesia (TGA)
REM Behavior Disorder (RBD) REM Behavior Disorder (RBD) 
Migraine and othersMigraine and others



DIFERRENTIATEDIFERRENTIATE
SIEZURE FROM SIEZURE FROM 

OTHER POSSIBILITYOTHER POSSIBILITY

• OBTAIN A CAREFUL HISTORY
• PERFORM A BRIEF EXAM
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PERFORM A BRIEF EXAM
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EVALUATION OF PATIENTSEVALUATION OF PATIENTS

•• CHECKING OF AIRWAY.CHECKING OF AIRWAY.
•• CHECKING OF CIRCULATION.CHECKING OF CIRCULATION.
•• CHECKING OF SYMPTOMS CHECKING OF SYMPTOMS 

AND SIGN OF HERNIATION AND SIGN OF HERNIATION 
FOR EARLY SURGERY.FOR EARLY SURGERY.

EVALUATION OF PATIENTSEVALUATION OF PATIENTS

CHECKING OF AIRWAY.CHECKING OF AIRWAY.
CHECKING OF CIRCULATION.CHECKING OF CIRCULATION.
CHECKING OF SYMPTOMS CHECKING OF SYMPTOMS 
AND SIGN OF HERNIATION AND SIGN OF HERNIATION 
FOR EARLY SURGERY.FOR EARLY SURGERY.



EMERGENT MEASURESEMERGENT MEASURES

•• DIAZEPAM FOR ACTIVE SEIZURE.DIAZEPAM FOR ACTIVE SEIZURE.
•• CONTROL OF STATUS EPILEPTICUSCONTROL OF STATUS EPILEPTICUS
•• ADMINASTRATION OF PHENYTOIN.ADMINASTRATION OF PHENYTOIN.
•• INJECTION OF GLUCOSE AND CALCIUM OR INJECTION OF GLUCOSE AND CALCIUM OR 

OTHER DRUGS.OTHER DRUGS.
•• COTROL OF VIOLENT BEHAVIORS.COTROL OF VIOLENT BEHAVIORS.

EMERGENT MEASURESEMERGENT MEASURES

DIAZEPAM FOR ACTIVE SEIZURE.DIAZEPAM FOR ACTIVE SEIZURE.
CONTROL OF STATUS EPILEPTICUSCONTROL OF STATUS EPILEPTICUS
ADMINASTRATION OF PHENYTOIN.ADMINASTRATION OF PHENYTOIN.
INJECTION OF GLUCOSE AND CALCIUM OR INJECTION OF GLUCOSE AND CALCIUM OR 

COTROL OF VIOLENT BEHAVIORS.COTROL OF VIOLENT BEHAVIORS.







EARLY STUDIESEARLY STUDIES

•• SAMPLING OF BLOOD FOR SAMPLING OF BLOOD FOR 
ELECTROLYT, BIOCHEMESTRY, AND ELECTROLYT, BIOCHEMESTRY, AND 
TOXOLGIC STUDIES.TOXOLGIC STUDIES.

•• ECG, CTECG, CT--Scan.Scan.
•• EEG, MRI, LP, VDRL, RENAL AND EEG, MRI, LP, VDRL, RENAL AND 

LIVER FUNCTION TESTS, AND OTHER LIVER FUNCTION TESTS, AND OTHER 
COMPLEMENTARY LAB TESTS IN A COMPLEMENTARY LAB TESTS IN A 
STABLE SITUATION.   STABLE SITUATION.   
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COMPLEMENTARY LAB TESTS IN A COMPLEMENTARY LAB TESTS IN A 
STABLE SITUATION.   STABLE SITUATION.   





HOSPITALIZATIONHOSPITALIZATION
•• Prolonged postictal state Prolonged postictal state 
•• Incomplete recovery. Incomplete recovery. 
•• Status epilepticus. Status epilepticus. 
•• The presence of a systemic illness that The presence of a systemic illness that 

may require treatment. may require treatment. 
•• Trauma or other neurological diseases. Trauma or other neurological diseases. 
•• Questions regarding compliance.Questions regarding compliance.
•• Violent behavior. Violent behavior. 
•• For complete evaluation of causes.For complete evaluation of causes.

HOSPITALIZATIONHOSPITALIZATION
Prolonged postictal state Prolonged postictal state 
Incomplete recovery. Incomplete recovery. 
Status epilepticus. Status epilepticus. 
The presence of a systemic illness that The presence of a systemic illness that 
may require treatment. may require treatment. 
Trauma or other neurological diseases. Trauma or other neurological diseases. 
Questions regarding compliance.Questions regarding compliance.

For complete evaluation of causes.For complete evaluation of causes.



Classification of patientsClassification of patients

•• First time seizure.First time seizure.
•• History of seizure:History of seizure:

No previous treatment.No previous treatment.
History of treatment:History of treatment:

regular drug consumption.regular drug consumption.
irregular drug consumption.irregular drug consumption.

Classification of patientsClassification of patients

No previous treatment.No previous treatment.
History of treatment:History of treatment:

regular drug consumption.regular drug consumption.
irregular drug consumption.irregular drug consumption.



Treatment of first time seizureTreatment of first time seizure

•• Symptomatic Symptomatic 
seizureseizure::

1.1. TraumaTrauma
2.2. InfectionInfection
3.3. MetabolicMetabolic
4.4. Hypoxic ischemicHypoxic ischemic
5.5. Drug and toxinDrug and toxin

Treatment of first time seizureTreatment of first time seizure

•• NonNon--
symptomatic symptomatic 
seizure (single seizure (single 
unprovoked unprovoked 
seizure).seizure).



Treatment of first time seizureTreatment of first time seizure
(symptomatic seizure)(symptomatic seizure)

•• Usually  in acute phase of disease or up to six Usually  in acute phase of disease or up to six 
month.month.

•• Occasionally longer period (Occasionally longer period (
1.1. MRI ABNORMALLITYMRI ABNORMALLITY
2.2. EEG ABNORMALLITYEEG ABNORMALLITY
3.3. FNDFND
4.4. Febrile convulsionFebrile convulsion
5.5. Family history Family history 
6.6. Status epilepticus Status epilepticus 
7.7. Sever underlying diseaseSever underlying disease
8.8. Stroke , abscess, tumor and other instances with cortical insult Stroke , abscess, tumor and other instances with cortical insult 
9.9. Other possibilities Other possibilities 

Treatment of first time seizureTreatment of first time seizure
(symptomatic seizure)(symptomatic seizure)

Usually  in acute phase of disease or up to six Usually  in acute phase of disease or up to six 

Occasionally longer period (Occasionally longer period (33--5 5 years):years):

Stroke , abscess, tumor and other instances with cortical insult Stroke , abscess, tumor and other instances with cortical insult 



Treatment of first time seizureTreatment of first time seizure
(non(non--symptomatic seizure)symptomatic seizure)

•• Usually  no treatment or Usually  no treatment or 
up to six month.up to six month.

•• Long term treatment:Long term treatment:

•• Age <Age <16 16 or >or >5959
•• positive FHpositive FH
•• FCFC
•• Previous trauma and CVAPrevious trauma and CVA
•• Onset with more than one attackOnset with more than one attack
•• Onset in nightOnset in night
•• Onset with statusOnset with status
•• Focal or focal onsetFocal or focal onset

Treatment of first time seizureTreatment of first time seizure
symptomatic seizure)symptomatic seizure)

•• Absence, partial, myoclonicAbsence, partial, myoclonic
•• Existence of FNDExistence of FND
•• Todd’s paralysisTodd’s paralysis
•• Major developmental anomalyMajor developmental anomaly
•• Abnormal EEGAbnormal EEG
•• Abnormal MTI or CTAbnormal MTI or CT--ScanScan
•• Violent behaviorViolent behavior
•• Low socioeconomic Low socioeconomic 



Treatment with history of seizureTreatment with history of seizure

•• Not previously Not previously 
treated:treated:
treatment with treatment with 
adequate drug   adequate drug   

Treatment with history of seizureTreatment with history of seizure

•• History of treatmentHistory of treatment
but irregular drug but irregular drug 
consumptionconsumption::
temporary second drug   temporary second drug   
and recommendation toand recommendation to
regular consumption  regular consumption  



Treatment with history of seizureTreatment with history of seizure

•• History of treatment and regular drug History of treatment and regular drug 
consumptionconsumption::

•• Inadequate drug, Inadequate dose, and wrong interval (special food)Inadequate drug, Inadequate dose, and wrong interval (special food)
•• Drug interactions AND consumption of drugs that cause seizureDrug interactions AND consumption of drugs that cause seizure
•• Alcohol and elicited drugAlcohol and elicited drug
•• Inadequate sleep, fatigue, stress, computer, hungry Inadequate sleep, fatigue, stress, computer, hungry 
•• Recent metabolic and infectious diseases Recent metabolic and infectious diseases 
•• Menstruation,  puberty, pregnancy, alternation in weight Menstruation,  puberty, pregnancy, alternation in weight 
•• Another type of seizure and altered pattern of seizure Another type of seizure and altered pattern of seizure 
•• Ultimately no response to one drug Ultimately no response to one drug 

Treatment with history of seizureTreatment with history of seizure

History of treatment and regular drug History of treatment and regular drug 

Inadequate drug, Inadequate dose, and wrong interval (special food)Inadequate drug, Inadequate dose, and wrong interval (special food)
Drug interactions AND consumption of drugs that cause seizureDrug interactions AND consumption of drugs that cause seizure

Inadequate sleep, fatigue, stress, computer, hungry Inadequate sleep, fatigue, stress, computer, hungry 
Recent metabolic and infectious diseases Recent metabolic and infectious diseases 
Menstruation,  puberty, pregnancy, alternation in weight Menstruation,  puberty, pregnancy, alternation in weight 
Another type of seizure and altered pattern of seizure Another type of seizure and altered pattern of seizure 





TREATMENT TREATMENT 

•• The management of patients with The management of patients with 
epilepsy is focused on three main epilepsy is focused on three main 
goals: goals: 

•• Controlling seizures.Controlling seizures.
•• Avoiding side effects of treatment.Avoiding side effects of treatment.
•• Maintaining or restoring quality of Maintaining or restoring quality of 

life.life.

TREATMENT TREATMENT 

The management of patients with The management of patients with 
epilepsy is focused on three main epilepsy is focused on three main 

Controlling seizures.Controlling seizures.
Avoiding side effects of treatment.Avoiding side effects of treatment.
Maintaining or restoring quality of Maintaining or restoring quality of 









BenzodiazepinesBenzodiazepines

•• Clonazepam and nitrazepam are effective as Clonazepam and nitrazepam are effective as 
prophylactic therapy for several seizure types but are prophylactic therapy for several seizure types but are 
used commonly, in combination with other drugs, for the used commonly, in combination with other drugs, for the 
treatment of Lennoxtreatment of Lennox-- Gastaut syndrome, myoclonic Gastaut syndrome, myoclonic 
epilepsy, and infantile spasms.epilepsy, and infantile spasms.

•• Clorazepate usually is ineffective by itself and is used Clorazepate usually is ineffective by itself and is used 
for adjunctive therapy. for adjunctive therapy. 

•• Clobazam originally was expected to be more effective, Clobazam originally was expected to be more effective, 
to be less sedating, and to have decreased tendency to be less sedating, and to have decreased tendency 
toward the development of tolerance, but its spectrum of toward the development of tolerance, but its spectrum of 
activity and side effects may be similar to the other activity and side effects may be similar to the other 
benzodiazepines (Henriksen benzodiazepines (Henriksen 

BenzodiazepinesBenzodiazepines

Clonazepam and nitrazepam are effective as Clonazepam and nitrazepam are effective as 
prophylactic therapy for several seizure types but are prophylactic therapy for several seizure types but are 
used commonly, in combination with other drugs, for the used commonly, in combination with other drugs, for the 

Gastaut syndrome, myoclonic Gastaut syndrome, myoclonic 
epilepsy, and infantile spasms.epilepsy, and infantile spasms.
Clorazepate usually is ineffective by itself and is used Clorazepate usually is ineffective by itself and is used 

Clobazam originally was expected to be more effective, Clobazam originally was expected to be more effective, 
to be less sedating, and to have decreased tendency to be less sedating, and to have decreased tendency 
toward the development of tolerance, but its spectrum of toward the development of tolerance, but its spectrum of 
activity and side effects may be similar to the other activity and side effects may be similar to the other 
benzodiazepines (Henriksen benzodiazepines (Henriksen 19981998).).



BenzodiazepinesBenzodiazepines
•• Adverse effects are drowsiness, ataxia, diplopia, blurred Adverse effects are drowsiness, ataxia, diplopia, blurred 

vision, personality changes, irritability, memory vision, personality changes, irritability, memory 
disturbances, hypotonia, and hypersecretion in children.disturbances, hypotonia, and hypersecretion in children.

•• Additionally, tolerance may develop to the Additionally, tolerance may develop to the 
anticonvulsant effects as well as to the side effects. anticonvulsant effects as well as to the side effects. 
CrossCross--tolerance can occur between different tolerance can occur between different 
benzodiazepines. benzodiazepines. 

•• Finally, dependence occurs, and abrupt discontinuation Finally, dependence occurs, and abrupt discontinuation 
of benzodiazepines can cause withdrawal symptoms of benzodiazepines can cause withdrawal symptoms 
and seizures. and seizures. 

•• In general, no clear correlation exists between plasma In general, no clear correlation exists between plasma 
levels of these compounds and their therapeutic effect levels of these compounds and their therapeutic effect 
(Henriksen (Henriksen 19981998).).

BenzodiazepinesBenzodiazepines
Adverse effects are drowsiness, ataxia, diplopia, blurred Adverse effects are drowsiness, ataxia, diplopia, blurred 
vision, personality changes, irritability, memory vision, personality changes, irritability, memory 
disturbances, hypotonia, and hypersecretion in children.disturbances, hypotonia, and hypersecretion in children.
Additionally, tolerance may develop to the Additionally, tolerance may develop to the 
anticonvulsant effects as well as to the side effects. anticonvulsant effects as well as to the side effects. 

tolerance can occur between different tolerance can occur between different 

Finally, dependence occurs, and abrupt discontinuation Finally, dependence occurs, and abrupt discontinuation 
of benzodiazepines can cause withdrawal symptoms of benzodiazepines can cause withdrawal symptoms 

In general, no clear correlation exists between plasma In general, no clear correlation exists between plasma 
levels of these compounds and their therapeutic effect levels of these compounds and their therapeutic effect 



CarbamazepineCarbamazepine
•• Carbamazepine is related structurally to tricyclic Carbamazepine is related structurally to tricyclic 

antidepressants.antidepressants.
•• In the United States, it originally was approvedIn the United States, it originally was approved
•• for treatment of trigeminal neuralgia, but its antiepilepticfor treatment of trigeminal neuralgia, but its antiepileptic
•• activity has been well established for treatment of partial andactivity has been well established for treatment of partial and
•• generalized tonicgeneralized tonic--clonic seizures. It is not effective againstclonic seizures. It is not effective against
•• and may even exacerbate absence and myoclonic seizures.and may even exacerbate absence and myoclonic seizures.
•• Carbamazepine acts by preventing repetitive firing of actionCarbamazepine acts by preventing repetitive firing of action
•• potentials in depolarized neurons through blockade ofpotentials in depolarized neurons through blockade of
•• voltagevoltage--dependent sodium channels (Brodie and Dichterdependent sodium channels (Brodie and Dichter

CarbamazepineCarbamazepine
Carbamazepine is related structurally to tricyclic Carbamazepine is related structurally to tricyclic 

In the United States, it originally was approvedIn the United States, it originally was approved
for treatment of trigeminal neuralgia, but its antiepilepticfor treatment of trigeminal neuralgia, but its antiepileptic
activity has been well established for treatment of partial andactivity has been well established for treatment of partial and

clonic seizures. It is not effective againstclonic seizures. It is not effective against
and may even exacerbate absence and myoclonic seizures.and may even exacerbate absence and myoclonic seizures.
Carbamazepine acts by preventing repetitive firing of actionCarbamazepine acts by preventing repetitive firing of action
potentials in depolarized neurons through blockade ofpotentials in depolarized neurons through blockade of

dependent sodium channels (Brodie and Dichterdependent sodium channels (Brodie and Dichter19961996).).



PREGNANCYPREGNANCY

•• Folic acid Folic acid 22--4 4 mg daily for all women with mg daily for all women with 
epilepsy who are taking anticonvulsants, epilepsy who are taking anticonvulsants, 
beginning as long as beginning as long as 
conception until conception until 12 12 weeks' gestationweeks' gestation

•• AA deficiency of vitamin Kdeficiency of vitamin K
clotting factors occurs in some neonates clotting factors occurs in some neonates 
born to women who take phenobarbital, born to women who take phenobarbital, 
primidone, carbamazepine, ethosuximide,primidone, carbamazepine, ethosuximide,
or phenytoin.or phenytoin.

PREGNANCYPREGNANCY

mg daily for all women with mg daily for all women with 
epilepsy who are taking anticonvulsants, epilepsy who are taking anticonvulsants, 
beginning as long as beginning as long as 3 3 months before months before 

weeks' gestationweeks' gestation.
deficiency of vitamin Kdeficiency of vitamin K--dependent dependent 

clotting factors occurs in some neonates clotting factors occurs in some neonates 
born to women who take phenobarbital, born to women who take phenobarbital, 
primidone, carbamazepine, ethosuximide,primidone, carbamazepine, ethosuximide,





EPILEPSY AND PREGNANCYEPILEPSY AND PREGNANCY

•• Women with epilepsy have approximately Women with epilepsy have approximately 
•• children than expected.children than expected.
•• Women who have less than one seizureWomen who have less than one seizure

in in 9 9 months usually do not experience an increase inmonths usually do not experience an increase in
•• seizure rate during pregnancy.seizure rate during pregnancy.
•• Most studies suggest that approximately one fourth ofMost studies suggest that approximately one fourth of
•• women experience an increase in seizure rate duringwomen experience an increase in seizure rate during
•• gestationgestation,
•• Others recommend Others recommend 22--4 4 mg daily for all women withmg daily for all women with
•• epilepsy who are taking anticonvulsants, beginning as longepilepsy who are taking anticonvulsants, beginning as long
•• as as 3 3 months before conception until months before conception until 

EPILEPSY AND PREGNANCYEPILEPSY AND PREGNANCY

Women with epilepsy have approximately Women with epilepsy have approximately 1515% fewer% fewer

Women who have less than one seizureWomen who have less than one seizure
months usually do not experience an increase inmonths usually do not experience an increase in

seizure rate during pregnancy.seizure rate during pregnancy.
Most studies suggest that approximately one fourth ofMost studies suggest that approximately one fourth of
women experience an increase in seizure rate duringwomen experience an increase in seizure rate during

mg daily for all women withmg daily for all women with
epilepsy who are taking anticonvulsants, beginning as longepilepsy who are taking anticonvulsants, beginning as long

months before conception until months before conception until 12 12 weeks' gestationweeks' gestation.



A deficiency of vitamin K
occurs in some neonates born to women who take

phenobarbital, primidone, carbamazepine, ethosuximide,
or phenytoin. Although rarely reported, neonatal 

hemorrhage may be attributable to this vitamin K
deficiency. In an attempt to lower this risk, physicians

prescribe oral vitamin Kl 10
weeks before expected delivery and until birth. Often, the

neonate receives a single 

of vitamin Kl immediately after delivery.

•A deficiency of vitamin K-dependent clotting factors
•occurs in some neonates born to women who take
•phenobarbital, primidone, carbamazepine, ethosuximide,
•or phenytoin. Although rarely reported, neonatal 

intracerebral
•hemorrhage may be attributable to this vitamin K
•deficiency. In an attempt to lower this risk, physicians
•10-20 mg daily beginning 2-4
•weeks before expected delivery and until birth. Often, the
•neonate receives a single 1- to 2-mg intramuscular 

injection
•of vitamin Kl immediately after delivery.



Nearly 90% of epileptic women deliver healthy, 

babies, but risks of miscarriage, stillbirth, 

developmental delay, and major malformations 

increased in epileptic mothers. Maternal 

and socioeconomic, genetic, and psychological 

epilepsy affect outcome.

•% of epileptic women deliver healthy, 
normal

•babies, but risks of miscarriage, stillbirth, 
prematurity,

•developmental delay, and major malformations 
are

•increased in epileptic mothers. Maternal 
seizures; AEDs;

•and socioeconomic, genetic, and psychological 
aspects of

•epilepsy affect outcome.



However, even when blood levels of drugs are 

adequately, approximately 

worsened seizure control during pregnancy. 

approximately 1-2% of epileptic women have a 

seizure, and another 1-2% have a seizure within

•However, even when blood levels of drugs are 
maintained

•adequately, approximately 10% of women can 
expect

•worsened seizure control during pregnancy. 
During labor,

•% of epileptic women have a 
convulsive

•% have a seizure within
•24 hours of delivery.



Other factors that may contribute to
an increase in seizure rate include hormonal changes,

sleep deprivation, mild chronic respiratory alkalosis, the
use of folic acid supplements, and emotional factors.

Seizure type did not play a role in some studies, but in
others, partial complex epilepsy worsened more often

•Other factors that may contribute to
•an increase in seizure rate include hormonal changes,
•sleep deprivation, mild chronic respiratory alkalosis, the
•use of folic acid supplements, and emotional factors.
•Seizure type did not play a role in some studies, but in
•others, partial complex epilepsy worsened more often
•during gestation.



Controversy continues over whether seizures 

risks for developing eclampsia, preeclampsia, 

placental abruption, and premature labor. For 

that claim increased risk, these risks are 

be approximately 1

•Controversy continues over whether seizures 
increase

•risks for developing eclampsia, preeclampsia, 
hlood loss,

•placental abruption, and premature labor. For 
studies

•that claim increased risk, these risks are 
calculated to

•1.5-3.0 times the risk of 
women

•without epilepsy.



In previous studies, the rate of major birth defects in the
general population has been estimated to be approximately

2.0-4.8%, depending on the population studied and
methodology used. The risk of birth defects increases for

infants of women with epilepsy to a rate of 
independent of the effect of medication. In general, use of a

single AED increases the risk of congenital malformations
to 4-8%. Researchers found a 

with two anticonvulsant drugs, 
anticonvulsant drugs, and 

•In previous studies, the rate of major birth defects in the
•general population has been estimated to be approximately
•%, depending on the population studied and
•methodology used. The risk of birth defects increases for
•infants of women with epilepsy to a rate of 3.5-6.0%,
•independent of the effect of medication. In general, use of a
•single AED increases the risk of congenital malformations
•%. Researchers found a 5.5% incidence of malformations
•with two anticonvulsant drugs, 11% with three
•anticonvulsant drugs, and 23% with four AEDs.




