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What is a seizure?What is a seizure?

Paroxysmal period of 
abnormal cerebral function 

associated with great variety 
in clinical manifestations =  

CLINICAL SIGN

Reactive seizure – toxins

Epileptic seizure - epilepsy

What is Epilepsy?What is Epilepsy?

Condition characterized by recurrent
epileptic seizures of neural (intracranial) 

origin = DISEASE

2 or more seizures with interval of 24 hrs

Idiopathic epilepsy – 1% dogs

Seizure ClassificationSeizure Classification

Generalized epileptic seizures

Focal epileptic seizures

Focal epileptic seizures with secondary
generalization

Generalized epileptic seizures

Focal epileptic seizures

Focal epileptic seizures with secondary
generalization

IVETF, BMC Vet Res, 2015IVETF, BMC Vet Res, 2015
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Generalized Epileptic Seizure
(Convulsion, Grand mal?)

Generalized Epileptic Seizure
(Convulsion, Grand mal?)

Unconscious (except myoclonic seizures)

Autonomic signs

Tonic-clonic

Tonic

Clonic

Myoclonic

Atonic

Duration – usually < 2 minutes

 Idiopathic epilepsy, metabolic or toxic disturbances
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Focal Epileptic SeizuresFocal Epileptic Seizures

No longer differentiate simple and complex
focal seizures (consciousness intact or not)
Focal motor activity contralateral affected
cortex
Facial involvement
Can be autonomic, behavioral
Duration: variable

 Structural cortical abnormalities
 Idiopathic epilepsy some breeds (Lagotto

R.)

No longer differentiate simple and complex
focal seizures (consciousness intact or not)
Focal motor activity contralateral affected
cortex
Facial involvement
Can be autonomic, behavioral
Duration: variable

 Structural cortical abnormalities
 Idiopathic epilepsy some breeds (Lagotto

R.)

Human Motor Cortex
Penfield and Rasmussen’s Homunculus 

Human Motor Cortex
Penfield and Rasmussen’s Homunculus 

Guyton, Textbook Medical Physiology, p. 635Guyton, Textbook Medical Physiology, p. 635

Focal seizure with secondary
generalization

Focal seizure with secondary
generalization

Focus on motor area - visible

Focus non-motor area –
difficult to identify

Watch carefully beginning
Structural cortical abnormalities
Idiopathic epilepsy some 
breeds

Focus on motor area - visible

Focus non-motor area –
difficult to identify

Watch carefully beginning
Structural cortical abnormalities
Idiopathic epilepsy some 
breeds

Zoey, Maltese, 7 years, FSZoey, Maltese, 7 years, FS
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Other Episodic eventsOther Episodic events

Vestibular crisis

Cervical pain

Syncopal events

Narcolepsy/cataplexy

Tremors

Behavioural disorders

Paroxysmal diskinesias

Acute weakness (Myasthenia)

Sleep disorders
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What are the causes of 
seizures?

What are the causes of 
seizures?

Extracranial 
and

Intracranial

ExtracranialExtracranial

Toxins
Strychnine

Organophosphates

Carbamates

Lead

Mycotoxins

Toxins
Strychnine

Organophosphates

Carbamates

Lead

Mycotoxins

Metabolic
Hypoglycemia

Hypocalcemia

Polycythemia (cats)

Uremic encephalopathy

Hepatic encephalopathy 
Not very common

Metabolic
Hypoglycemia
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InsulinomasInsulinomas

Classification of EpilepsyClassification of Epilepsy

Idiopathic (Genetic, Primary)
Functional cerebral dysfunction
Hereditary

Structural (Symptomatic, Secondary)
Intracranial disease – progressive or not

Unknown (Presumed symptomatic, 
cryptogenic)

Structural epilepsy is suspected but cannot be 
confirmed with the available diagnostic 
methods 

Idiopathic (Genetic, Primary)
Functional cerebral dysfunction
Hereditary

Structural (Symptomatic, Secondary)
Intracranial disease – progressive or not

Unknown (Presumed symptomatic, 
cryptogenic)

Structural epilepsy is suspected but cannot be 
confirmed with the available diagnostic 
methods 

Berendt et al. BMC Vet Res, 2015Berendt et al. BMC Vet Res, 2015

Idiopathic EpilepsyIdiopathic Epilepsy

Very common disease dogs

Hereditary basis proven in:
Long- medium nosed breeds -
German shepherds, Beagles, 
Golden retriever, Bernese 
mountains, Springer Spaniels

Rare in brachicephalic breeds
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Long- medium nosed breeds -
German shepherds, Beagles, 
Golden retriever, Bernese 
mountains, Springer Spaniels

Rare in brachicephalic breeds

Onset seizures usually 6 m- 6 years of age

Generalized epileptic or focal with sec. general.

Normal PE, Neuro exam, MRI, CSF

Onset seizures usually 6 m- 6 years of age

Generalized epileptic or focal with sec. general.

Normal PE, Neuro exam, MRI, CSF

Diagnostic ApproachDiagnostic Approach

2 Main Questions:

1 – Is the event really a seizure?

Define it based on detailed history and, if
possible, video recording of episodes

2 – If yes, what is causing it?

2 Main Questions:

1 – Is the event really a seizure?

Define it based on detailed history and, if
possible, video recording of episodes

2 – If yes, what is causing it?

Approach - CauseApproach - Cause

First: Rule-out extracranial causes

Signalment, history, physical examination, 
CBC, biochemistry profile, UA

+/- bile acids, insulin, lead level

Second: Look for evidence of brain disease

Neurological examination

MRI, CT, CSF, EEG?

Idiopathic Epilepsy – 6m-6yrs, 2 or more seizures
interval 24h, PE, NE, blood work all normal
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Neurological ExaminationNeurological Examination

Interictal period (if possible serial examinations)
Dogs post status epilepticus can have
neurological deficits for up to 2 weeks
Key tests (assess thalamocortical function):

Mental status - behavior
Menace response
Nasal sensation
Postural reactions (proprioception)

Watch mainly for asymmetrical responses
Normal NE – likely idiopathic epilepsy
Abnormal – structural or functional disease

Interictal period (if possible serial examinations)
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neurological deficits for up to 2 weeks
Key tests (assess thalamocortical function):

Mental status - behavior
Menace response
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Postural reactions (proprioception)
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Normal NE – likely idiopathic epilepsy
Abnormal – structural or functional disease

TreatmentTreatment

Fundamentals

Goals of antiepileptic therapy

When to start?
After 2nd seizure, interval < 6- months, dogs with 
idiopathic epilepsy < 2 years, cluster seizures

When to wait? Interval > 6 months

When to discontinue treatment? 
Can attempt if more than 1 year seizure-free

Discontinue slowly – reduce 25% every 2-4 wks

Fundamentals
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Which antiepileptic drugs can we use 
safely for long-term treatment in dogs?
Which antiepileptic drugs can we use 

safely for long-term treatment in dogs?

Phenobarbital
Potassium (or sodium) Bromide
Zonisamide
Levetiracetam
Gabapentin
Pregabalin
Topiramate
Chlorazepate
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PhenobarbitalPhenobarbital

Effective 83% cases, safe, low cost
Mechanism action

Increase responsiveness GABA
Antiglutamate effects

Hepatic metabolism
Dose 

Dogs and cats – initially 2.5 mg/kg q12h
Puppies – start with 5 mg/kg q12h

Therapeutic (safe and effective) serum level
20-35 g/ml (ideal level 23-30 g/ml)

Steady-state concentrations in 2 weeks
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Question!!Question!!

Ronaldo!!! I am treating a canine 
creature with phenobarbiltal. I already 
doubled the dose (started with 2.5 
mg/kg and now I am at 5…).

It is not working, tell me which other
medication I should use now??

Ronaldo!!! I am treating a canine 
creature with phenobarbiltal. I already 
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mg/kg and now I am at 5…).
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Farnbach JAVMA, 184:1984

Phenobarbital – Side-effectsPhenobarbital – Side-effects

Sedation, PU/PD

Tolerance – functional or metabolic

Hepatotoxicity
High levels, long periods

Bone marrow suppression (4.2%)

Superficial necrolytic dermatitis
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Hepatotoxicity
High levels, long periods

Bone marrow suppression (4.2%)

Superficial necrolytic dermatitis

Potassium Bromide (KBr) –
Characteristics/Advantages
Potassium Bromide (KBr) –
Characteristics/Advantages

Used as sole drug or with phenobarbital
Effective 65-83% dogs, safe, low cost
Does not undergo hepatic metabolism, 
intact renal excretion
Mechanism action

Hyperpolarize neuronal membranes –
Bromide diffuses through chloride channels
1.5 times more than chloride (-110/-120 mv)

Once a day dosing

Used as sole drug or with phenobarbital
Effective 65-83% dogs, safe, low cost
Does not undergo hepatic metabolism, 
intact renal excretion
Mechanism action

Hyperpolarize neuronal membranes –
Bromide diffuses through chloride channels
1.5 times more than chloride (-110/-120 mv)

Once a day dosing

Dose dogs: 30-60 (40 or >) mg/Kg q24h
Long half-life – 15-25 days

Steady-state - +/- 3-4 months (5 half-lives) 

Ideal serum concentrations - 150-300 mg/dL
March et al., J Vet Pharm Therap 2002 – 60 mg/kg/day 

concentration 245 mg/dL

Loading modified (600 mg/kg) 
40 mg/kg q12h for 15 days, then 40 mg/kg q24h

KBr is contraindicated in cats
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Long half-life – 15-25 days

Steady-state - +/- 3-4 months (5 half-lives) 

Ideal serum concentrations - 150-300 mg/dL
March et al., J Vet Pharm Therap 2002 – 60 mg/kg/day 

concentration 245 mg/dL

Loading modified (600 mg/kg) 
40 mg/kg q12h for 15 days, then 40 mg/kg q24h

KBr is contraindicated in cats

Potassium Bromide (KBr)Potassium Bromide (KBr)

REFRACTORY EPILEPSY
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Newer AntiepilepticsNewer Antiepileptics

Zonisamide (sulfa derivate)
Good option for “mild” epileptics

10 mg/kg q12h

Efficacy – 60% (Dewey 2004, Von Klopmann, 2007)

Levetiracetam
20 mg/kg q8h

Extended release (ER) can be used q12h

No hepatic metabolism– ideal for patients w liver disease 

60-65% efficacy (Volk et al 2008; Packer et al 2015, Fredso et al 2016)

Safety profile of these newer drugs is much better

Zonisamide (sulfa derivate)
Good option for “mild” epileptics

10 mg/kg q12h

Efficacy – 60% (Dewey 2004, Von Klopmann, 2007)

Levetiracetam
20 mg/kg q8h

Extended release (ER) can be used q12h

No hepatic metabolism– ideal for patients w liver disease 

60-65% efficacy (Volk et al 2008; Packer et al 2015, Fredso et al 2016)

Safety profile of these newer drugs is much better



8

Long-term MonitoringLong-term Monitoring

Serum concentrations 6/6 months or after several 
seizures

Phenobarbital always increase serum ALT, ALP
Does not indicate liver failure 

ALT much higher than ALP - Toxicity?

To assess liver function – Bile acids

Recheck and monitor (mainly on dogs on PB):
Oral dose and serum concentration

Albumin, BUN, cholesterol, glucose, bilirubin, ALT, AST

Seizure log
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Seizure log

Treatment FailuresTreatment Failures

Low oral dose
Failure to make necessary
adjustments in serum concentration
Inadequate client education

Inconsistent diet - KBr

Poor owner compliance
Tolerance
Progressive disease
Large breed dogs

Low oral dose
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Tolerance
Progressive disease
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SummarySummary

Confirm that the event is really a seizure

Client education 

Perform a neurological examination 
Remember the thalamocortical tests

Most dogs with chronic seizures and normal 
neurological examination have idiopathic epilepsy

Phenobarbital is still the most effective 
medication – when properly used

When need to add a second AED, keep the first 
until reach steady state of the second - compare
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