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Understanding the Patient with Epilepsy and 
Seizures in the Dental Practice
Cecilia E. Aragon, DDS, MS; Jorge G. Burneo, MD, MSPH

SOMMAIRE

L’épilepsie, qui se caractérise par le risque de crises récurrentes, est une maladie chro-
nique qui touche environ 200 000 Canadiens à un moment donné. Les dentistes dispo-
sant des connaissances approfondies sur les troubles épileptiques et les médicaments 
utilisés pour les traiter peuvent offrir les soins de santé buccodentaires nécessaires à 
ces patients. Dans cet article, nous résumons les connaissances courantes à propos de 
l’épilepsie, des convulsions et des médicaments antiépileptiques et fournissons des ren-
seignements liés aux questions dentaires ainsi que des directives pour la prise en charge 
d’une crise aiguë au cabinet dentaire.
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Epilepsy is a chronic disease characterized 
by the risk of recurrent seizures; its pre-
valence in Canada is 5.6 per 1,000 people.1 

In developing countries, this rate can be as high 
as 43 per 1,000 people.2 According to the World 
Health Organization, disability due to epilepsy 
accounts for about 1% of the global burden 
of disease, as measured by disability-adjusted 
life-years, ranking it just after some psychia-
tric problems such as alcohol dependence. The 
global burden of epilepsy is comparable to that 
of breast or lung cancer.3

Understanding epilepsy and seizures raises 
awareness of the disorder’s impact on a pa-
tient’s general medical and psychological health. 
Dental treatment of patients with epilepsy and 
seizures should be carried out by dentists who 
are knowledgeable about these disorders.

Seizures and Epilepsy
According to the International League 

Against Epilepsy, epilepsy is diagnosed when 

a person has 2 or more unprovoked seizures.4  
A seizure is classified as “partial” when the 
electrical discharge causing it occurs in a  
specific area of the brain or “generalized” when 
the discharge affects the entire brain cortex. 
When there is loss of awareness, seizures are 
termed complex (Table 1). The classification 
of epilepsy is similar. Epilepsy can be partial 
or generalized. Based on the cause, it can be 
symptomatic (caused by a developmental mal-
formation), idiopathic (when a genetic condition 
is responsible) or cryptogenic (when the cause is 
unknown). 

Diagnostic tools, such as electroence-
phalography (EEG) and magnetic resonance 
imaging (MRI), are required to classify epilepsy. 
EEG records waves generated by the brain cortex. 
These waves have characteristics that allow the 
differentiation of normal from abnormal elec-
trical discharges and provide information about 
localization. EEG amplifies the waves and trans-
fers them to a computer for interpretation.
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Differential Diagnosis
Syncope, which is characterized by loss of consciousness 

without any premonitory signs and symptoms, can mimic 
a seizure. Other conditions included in the differential  

diagnosis are migraine headaches, 
strokes or transient ischemic attacks 
and nonepileptic psychogenic events 
(or pseudoseizures), seen in associa-
tion with such psychiatric conditions 
as conversion disorder, anxiety and 
depression.

Treatment of Epilepsy

Medical Treatment
Approximately 15 medications are 

available for the treatment of epilepsy 
in Canada (Table 2). The most common 
oral side effect of antiepileptic drugs 
seen in the dental office is gingival hy-
perplasia (Fig. 1). Although gingival 

hyperplasia is seen almost exclusively with the use of phe-
nytoin,5,6 some reports have also associated it with the use 
of carbamazepine. Gingival hyperplasia is characterized 
by unusual growth of the gingival subepithelial connective 
tissue and epithelium, for unknown reasons; it is reversed 
once the drug is discontinued.

Antiepileptic drugs can achieve seizure control in ap-
proximately 50% of patients; the rate can increase to 60% 
after 2 trials of medications (either a combination of 2 drugs 
or 2 monotherapies).7 After a third or fourth trial, seizure 
control is achieved in only an additional 5% of patients.7 
Once therapy with medications has been determined to be 
hopeless, the patient is referred to an epilepsy program.

Presurgical Evaluation
In an epilepsy program, the objective is to find out 

whether the patient is a surgical candidate by using 
special tests, such as prolonged monitoring video- 
electroencephalography (VEEG) and structural MRI. 
VEEG allows confirmation of epilepsy syndrome and 
location of the epileptogenic focus. The behavioural 
changes captured by video and the focal epileptiform 
abnormalities in the EEG are the most important pieces 
of information in the presurgical evaluation. MRI 
identifies abnormalities of possible epileptogenicity, 
such as tumours and arteriovenous malformations. 
Hippocampal or mesial temporal sclerosis is the most 
common epileptogenic brain abnormality in adults with 
medically refractory epilepsy (Fig. 2). In this condition, 
“scarring” of the mesial structures of the temporal lobe 
occurs by an unknown mechanism, apparently related 
to febrile seizures during childhood. In these cases, 
seizures are successfully controlled with surgical removal of 
the seizure generator.

When VEEG and MRI are inconclusive, other neuroima-
ging techniques are necessary. These include single photon 
emission computed tomography, which measures perfusion 
of the brain; positron emission tomography, which measures 
the metabolism of certain substances, such as glucose or 

Figure 1: Severe gingival hyperplasia due to 
chronic use of phenytoin. Photo courtesy of 
Dr. Thomas W. Mara.

Figure 2: MRI of the brain reveals 
inversion recovery sequence showing 
atrophy of the right hippocampus 
(mesial temporal region).

Table 1	 Simplified version of the classification of seizures 
according to the International League Against 
Epilepsy4

Partial seizures

Simple partial seizures (awareness not impaired)
•	 with minor signs (focal motor, versive, phonatory)
•	 with somatosensory or special-sensory symptoms  

(somatosensory, visual, auditory, olfactory, gustatory)
•	 with autonomic symptoms
•	 with psychic symptoms (déjà vu, illusions, 

hallucinations)

Complex partial seizures
•	 with simple partial onset followed by impairment of 

awareness
•	 with impairment of awareness at onset

Partial seizures evolving to secondarily generalized 
seizures
•	 simple partial seizures evolving to generalized seizures
•	 complex partial seizures evolving to generalized 

seizures
•	 simple partial seizures evolving to complex partial and 

then to generalized seizures

Generalized seizures

Absence seizures
Myoclonic seizures
Clonic seizures
Tonic seizures
Tonic–clonic seizures 
Atonic seizures

Unclassified seizures
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flumazenil; MRI spectroscopy, which measures the me-
tabolic profile of certain brain substances; magnetoence-
phalography, which evaluates the location of magnetic fields 
generated by epileptiform discharges, coregistered in an 
MRI; and functional MRI, which allows localization of vital 
areas of the cerebral cortex, such as language, motor, visual 
and sensory areas.

Subdural or depth placement of electrodes through cra-
niotomies are indicated when the above-mentioned tools are 
not successful in localizing the epileptogenic area.8 

Surgical Treatment
Resections

Temporal lobectomy is perhaps the most common type 
of surgery for epilepsy. In the only randomized controlled 
trial of surgery versus medical treatment, the success rate 
was 64%.9 However, patients can experience a significant 
decline in verbal memory,10 which can be partly predicted 
through a detailed neuropsychologic evaluation.11

Disconnection Procedures
Multiple subpial transections consist of small incisions 

perpendicular to the surface of the brain cortex to disrupt 
the horizontal propagation of seizures.12 

Section of the corpus callosum inhibits transmission 
between the hemispheres. This procedure is indicated in 

patients with drop attacks (bilateral loss of motor tone and 
posture control).13

Treating Dental Patients with Epilepsy
General Situation

The medical literature contains little information on the 
influence of epilepsy in dental care. Most existing studies 
focus on phenytoin-induced gingival hyperplasia.

Patients living with epilepsy have special needs during 
dental treatment. In almost all aspects of oral health and 
dental status, the condition of patients with epilepsy is si-
gnificantly worse than age-matched groups in the general 
(nonepileptic) population.14 Furthermore, patients who have 
poorly controlled epilepsy and experience frequent genera-
lized tonic–clonic seizures exhibit worse oral health in com-
parison with patients who are better controlled or only have 
seizures that do not involve the masticatory apparatus.14

The number of decayed and missing teeth, the degree of 
abrasion and periodontal indexes are significantly worse in 
patients with epilepsy. Those with epilepsy also have signi-
ficantly fewer restored and replaced teeth than the general 
population.14,15

The fact that dental care is only partly reimbursed, if 
at all, in Canada and worldwide may partly explain the 
problem. The negative attitude of dentists toward patients 
with epilepsy can also be a barrier to obtaining appropriate 

Table 2	 Medications currently available for the treatment of epilepsy in Canada 

Medication Indications (seizure type)
Most common oral side effects and 	
dental considerations

Phenobarbital Partial and secondarily generalized Drowsiness/sedation, osteopenia/osteomalacia

Carbamazepine Partial and secondarily generalized Xerostomia, stomatitis, gingival bleeding, rash, 
osteopenia/osteomalacia

Phenytoin Partial and secondarily generalized Gingival hyperplasia, gingival bleeding, 
osteopenia/osteomalacia

Valproate or valproic acid Partial and generalized Gingival bleeding, petechiae, decreased platelet 
aggregation

Primidone Partial and generalized Drowsiness/sedation

Lamotrigine Partial and generalized Rash

Topiramate Partial and generalized Mild cognitive side effects

Clobazam Partial and generalized Drowsiness/sedation

Oxcarbazepine Partial and secondarily generalized Unknown

Ethosuximide Generalized Drowsiness/sedation

Vigabatrin Partial Unknown

Lorazepam Generalized Drowsiness/sedation

Diazepam Generalized Drowsiness/sedation

Gabapentin Partial Drowsiness/sedation

Levetiracetam Partial and generalized Unknown
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dental treatment. It has been suggested that dentists are 
likely to consider the treatment of patients with epilepsy as 
cumbersome and tend to offer treatment options that are 
quick and simple.14

Problems that a Dentist May Encounter
Trauma

Generalized tonic–clonic seizures often cause minor oral 
injuries, such as tongue biting,16 but also frequently lead to 
tooth injuries17 and in some cases to maxillofacial trauma.18

Patients with epilepsy can be at increased risk of fracture 
because enzyme-inducing antiepileptic drugs (e.g., pheny-
toin, phenobarbital, carbamazepine) alter the metabolism 
and clearance of vitamin D and have been associated with 
osteopenia and osteomalacia.19 Of interest, increased frac-
ture risk has also been associated with the use of benzodia-
zepines, antidepressants and antipsychotics, suggesting that 
underlying brain disease or adverse effects of the medication 
are responsible for falls and injuries.19

Fractures can have catastrophic effects on the lives of pa-
tients with epilepsy, and measures are available to minimize 
the risk of fractures, such as ensuring adequate calcium and 
vitamin D supplementation (a minimum of 1,000 mg and 
400 IU daily, respectively) especially in patients taking phe-
nobarbital, phenytoin or primidone.20

Periodontal Problems
Gingival overgrowth as a complication of phenytoin use 

has been well studied.21,22 About 50% of patients taking this 
medication will develop gingival hyperplasia within 12–24 
months of initiation of treatment. Despite the existence of 
newer medications that are equally effective and have fewer 
side effects, phenytoin remains one of the most commonly 
used drugs. Evidence regarding best treatment for gingival 
hyperplasia is lacking. Some clinicians advocate the use of 
chlorhexidine, folic acid rinses or both, but excellent oral 
hygiene will probably prevent or significantly decrease the 
severity of the condition. In severe cases, surgical reduction 
is needed.23

The newer antiepileptic drugs produce oral manifes-
tations only infrequently. Xerostomia and stomatitis have 
been reported rarely as side effects of carbamazepine,24 and 
rash that may involve the oral cavity has been associated 
with lamotrigine and can be exacerbated by the concomi-
tant use of valproic acid.25

Valproic acid can cause direct bone marrow suppression, 
which can impair wound healing and increase post-ope-
rative bleeding and infections. Decreased platelet count 
is the most common and best-recognized hematologic 
effect of valproic acid; the incidence varies from 5% to 
40%. Clinically significant bleeding is uncommon because 
the thrombocytopenia is usually not severe. For elective 
surgery, laboratory evaluation — including bleeding time, 
fibrinogen level, prothrombin time, partial thromboplastin 
time and von Willebrand factor level — is needed to assess 
the risk of peri- and postoperative bleeding. Bleeding as a 

potential side effect should be discussed with patients and 
their families in preparation for surgery.26

Prosthodontic Problems
In a recent analysis of the prosthodontic status of pa-

tients with epilepsy,15 it was found that compared with age-
matched controls, patients with epilepsy have a tendency to 
become edentulous earlier. It was also found that prostho-
dontic treatment is suboptimal, as significantly fewer teeth 
are replaced, despite the fact that epileptic patients tend 
to have more missing teeth. Based on these findings, the 
authors suggested a classification for patients with epilepsy 
according to dental risk factors and dental manageability 
and provided recommendations for dental treatment.

Specific guidelines were also provided, such as discou-
ragement of incisal restorations, use of fixed rather than 
removable prostheses and inclusion of additional abutments 
if fixed partial dentures are to be used.15 In addition, the use 
of metal base for complete dentures and telescopic retention 
with denture bases made of metal or reinforced with metal 
for nearly edentulous patients was recommended for those 
with frequent partial seizures involving the masticatory 
apparatus, frequent generalized tonic–clonic seizures and 
other seizures associated with falls.

Dermatologic Problems
Rash is a common side effect of antiepileptic drugs. 

Although most drug-associated rash is benign, serious 
rashes, including Stevens–Johnson syndrome and toxic 
epidermal necrolysis do occur.27 Between 5% and 7% of 
patients taking phenytoin and 5% to 17% of patients taking 
carbamazepine experience rash. The patients at highest risk 
for lamotrigine rash are children with a history of rash from 
another antiepileptic drug; 18.2% experience lamotrigine 
rash.28

Drug Interactions
A number of drugs prescribed by dentists can jeopardize 

seizure control because they interact with anti-epileptic 
drugs. For instance, metronidazole, antifungal agents (such 
as f luconazole) and antibiotics (such as erythromycin) 
may interfere with the metabolism of certain antiepileptic 
drugs.29

The coadministration of fluconazole and phenytoin is 
associated with a clinically significant increase in phenytoin 
plasma concentration, and the dose of the latter may require 
adjustment to maintain safe therapeutic concentrations. 
Other anticonvulsants, such as vigabatrin, lamotrigine, le-
vetiracetam, oxcarbazepine and gabapentin, are unlikely to 
interact with fluconazole. 

Clarithromycin increases the plasma concentration 
of carbamazepine, and coadministration of these drugs 
should be monitored very carefully to avoid carbamazepine 
toxicity.30

Valproic acid may be displaced from plasma proteins 
and metabolic pathways may be inhibited by high doses of 
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aspirin; this interaction will free serum valproate concentra-
tions resulting in subsequent toxicity.31

Seizure First Aid in the Dental Office

If a seizure occurs while a patient is in the dental chair

	 1.	 Clear all instruments away from the patient.
	 2.	 Place the dental chair in a supported, supine  

position as near to the floor as possible.
	 3.	 Place the patient on his or her side (to decrease 

the chance of aspiration of secretions or dental  
materials in the patient’s mouth).

	 4.	 Do not restrain the patient.
	 5.	 Do not put your fingers in his or her mouth (you 

might be bitten).
	 6.	 Time the seizure (the duration of the event may 

seem longer than it actually is).
	 7.	 Call 911 if the seizure lasts longer than 3 minutes.
	 8.	 Call 911 if the patient becomes cyanotic from the 

onset.
	 9.	 Administer oxygen at a rate of 6–8 L/minute.
	10.	 If the seizure lasts longer than 1 minute or for 

repeated seizures, administer a 10-mg dose of  
diazepam intramuscularly (IM) or intravenously 
(IV), or 2 mg of ativan, IV or IM, or 5 mg of mid-
azolam, IM or IV.32,33

	11.	 Be aware of the possibility of compromised airway 
or uncontrollable seizure.

Once the seizure is over

	 1.	 Do not undertake further dental treatment that 
day.

	 2.	 Try to talk to the patient to evaluate the level of 
consciousness during the post-ictal phase.

	 3.	 Do not attempt to restrain the patient, as he or she 
might be confused.

	 4.	 Do not allow the patient to leave the office if his or 
her level of awareness is not fully restored.

	 5.	 Contact the patient’s family, if he or she is alone.
	 6.	 Do a brief oral examination for sustained injuries.
	 7.	 Depending on post-ictal state, discharge the  

patient home with a responsible person, to his or 
her family physician or to an emergency room for 
further assessment.

Conclusions
Advances in diagnostic technology, pharmacotherapy 

and understanding of neurologic processes allow dentists 
to understand and manage patients with epilepsy better. 
People with epilepsy can be safely treated in a general dental 

practice. A thorough medical history should be taken and 
updated at each visit. Seizure history must be taken into 
account when planning treatment. Dentists with a com-
prehension of seizure disorders can provide an invaluable 
service to their patients, providing not only oral health, 
but also maintaining and promoting the systemic health of 
these patients. a
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