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Abstract

Introduction:  Epilepsy  is  a  chronic  neurological  disorder  affecting

millions  worldwide.  Beyond  seizures,  it  significantly  impacts  oral  health,

leading  to  complications  such  as  gingival  overgrowth,  xerostomia,  bone

metabolism changes, dental caries, and trauma during seizure episodes. Dental

management  requires awareness of  these risks to ensure patient  safety and

optimal care.

Aim of the Study: This study aims to review the oral health challenges

faced  by  epileptic  patients  and  provide  evidence-based  strategies  for  safe

dental management.

Method:  A narrative  review of  studies  published  between  2019  and

2024 was conducted, focusing on the effects of antiepileptic drugs (AEDs),

seizure-related trauma, and preventive interventions in dental care. Relevant

clinical and pharmacological  literature was synthesized to provide practical

guidance.

Results:  Phenytoin  is  strongly  associated  with  gingival  enlargement,

while  carbamazepine  and  valproate  primarily  cause  xerostomia  and  bone-

related  complications.  Seizure-related  trauma  remains  a  significant  risk.

Preventive  dentistry  and  patient/caregiver  education  improve  oral  hygiene,

reduce caries, and enhance safety during dental procedures.

Conclusion:  Effective  dental  care  for  epileptic  patients  requires  a

comprehensive,  individualized  approach,  integrating  knowledge  of  AEDs,

seizure  management,  trauma  prevention,  and  preventive  oral  care.  Patient
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education  and  collaboration  with  neurologists  are  essential  to  optimize

outcomes.

Keywords:  Epilepsy,  Antiepileptic  drugs,  Oral  health,  Dental

management, Seizure prevention
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1. Introduction

          Epilepsy is  a  chronic  neurological  disorder  characterized  by recurrent,

unprovoked seizures resulting from abnormal electrical activity in the brain (1). These

seizures  can  vary  in  type,  frequency,  and  severity,  ranging  from  brief  lapses  of

attention  to  prolonged  convulsions  that  affect  consciousness,  motor  control,  and

cognitive function. The disorder affects individuals of all ages and has a multifactorial

etiology,  including  genetic,  structural,  metabolic,  and  immunological  factors  (2).

Understanding the pathophysiology of epilepsy is crucial for providing appropriate

medical  management, preventing complications,  and ensuring overall  patient well-

being.

          The impact of epilepsy extends beyond the immediate neurological symptoms.

Individuals  with  epilepsy  are  at  higher  risk  of  injuries  during seizures,  including

fractures, burns, and head trauma (3). The chronic and unpredictable nature of the

disorder can also have significant psychological and social consequences. Anxiety,

depression, and social stigma are commonly reported among patients, often reducing

self-esteem  and  overall  quality  of  life  (4).  Frequent  seizures  can  disrupt  daily

activities, limit educational and occupational opportunities, and create challenges in

maintaining  personal  safety  and  independence.  These  combined  physical,

psychological,  and social effects underscore the importance of comprehensive care

that addresses not only seizure control but also the patient’s overall quality of life.

             Dental professionals play a critical role in the care of epileptic patients, as

epilepsy can directly and indirectly affect oral health. Seizures can cause trauma to

teeth and oral soft tissues, leading to fractured, chipped, or avulsed teeth, lacerations,

and temporomandibular joint injuries (5). Moreover, patients with epilepsy often face

challenges in maintaining oral hygiene due to motor limitations, fear of injury, or

irregular dental visits, which increase the risk of dental caries, periodontal disease,

and gingival overgrowth (6). Awareness of these risks allows dentists to implement
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preventive  strategies  and  tailor  treatment  plans  to  the  unique  needs  of  epileptic

patients. Another significant factor affecting oral health in epileptic patients is the use

of  anti-epileptic  drugs  (AEDs).  Long-term use  of  medications  such as  phenytoin,

carbamazepine, and valproate can lead to adverse effects in the oral cavity, including

gingival enlargement, xerostomia, mucosal ulcerations, and altered bone metabolism

(7,8). 

These drug-related complications can exacerbate existing oral health problems

and complicate routine dental care. Knowledge of these side effects enables dental

practitioners to modify treatment protocols, schedule regular follow-ups, and provide

patient education on maintaining optimal oral health. Managing epileptic patients in

the  dental  clinic  requires  careful  planning  and  preventive  measures.  A  thorough

medical history, assessment of seizure control, and understanding of potential drug

interactions are essential for safe treatment (9). 

Stress reduction techniques, optimal appointment timing, and the availability of

emergency  medications  and  protocols  help  minimize  seizure  risk  during  dental

procedures (10).  Furthermore,  patient  education plays a  pivotal  role in preventing

complications.  Instruction  on  proper  oral  hygiene,  dietary  modifications,  and  the

importance  of  regular  dental  check-ups  can  significantly  improve  oral  health

outcomes and enhance the patient’s quality of life (11).

          Despite the recognized risks and challenges,  there remains a need for a

consolidated  review  of  recent  evidence  on  epilepsy  and  dental  management.  A

comprehensive  narrative  review  can  provide  dental  professionals  with  updated

guidance on the prevention of trauma, management of AED-related oral effects, and

implementation of  safe  clinical  practices.  Such a  review contributes to  improving
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both patient safety and oral health outcomes, while also enhancing the overall quality

of care for epileptic patients (12).

Aim  of  the  Study:  This  review  aims  to  summarize  and  analyze  the  oral  health

challenges and dental management strategies for patients with epilepsy, focusing on

the  effects  of  anti-epileptic  drugs,  seizure-related  trauma,  and  preventive  care,  to

provide clear guidance for dental practitioners. 
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Chapter One: Review of Literature

1.1 Epilepsy

Epilepsy is a chronic neurological disorder characterized by a predisposition to

generate  recurrent,  unprovoked  seizures  resulting  from  abnormal,  excessive,  and

synchronous neuronal activity in the brain. It represents one of the most prevalent

neurological conditions worldwide, affecting individuals across all  age groups and

socioeconomic backgrounds, with an estimated 50 million people affected globally.

The disorder is not merely a collection of seizures; it is associated with significant

comorbidities,  including  cognitive  impairments,  psychological  challenges,  and

systemic health complications, which collectively influence patients’ overall quality

of life (13).

Historically,  epilepsy  has  been  recognized  for  millennia,  with  descriptions

found in ancient Egyptian, Greek, and Mesopotamian texts, where seizures were often

interpreted through cultural or spiritual lenses. Misunderstanding and social stigma

persisted for centuries, limiting access to effective treatment and social integration.

Only with the advancement of modern neuroscience and clinical research has epilepsy

been  acknowledged  as  a  neurological  condition  with  definable  physiological  and

biochemical mechanisms (13).

Clinically,  epilepsy  is  diagnosed  when  a  patient  experiences  two  or  more

unprovoked seizures separated by more than 24 hours or a single unprovoked seizure

accompanied  by  a  high  likelihood  of  recurrence  based  on  clinical  evaluation,

electroencephalography (EEG), and neuroimaging data. This distinction is crucial to

differentiate epilepsy from provoked or reactive seizures that may occur secondary to
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acute systemic disturbances such as hypoglycemia, electrolyte imbalances, or acute

brain injury (14).

Epidemiologically,  epilepsy  imposes  a  substantial  global  burden.  While  the

prevalence  in  high-income countries  is  estimated at  approximately 0.5–1% of  the

population, low- and middle-income regions bear the highest burden, often due to

limited healthcare access and diagnostic capabilities. Socioeconomic, environmental,

and genetic factors contribute to variations in incidence, with pediatric populations

being particularly vulnerable to early-onset epilepsy (15).

1.2 Basic Concepts of Epilepsy

1.2.1 Definition and Classification of Epilepsy

Epilepsy  is  a  chronic  neurological  disorder  characterized  by  recurrent,

unprovoked  seizures  resulting  from abnormal  electrical  activity  in  the  brain.  The

condition is not a single disease but a spectrum of disorders with diverse etiologies,

clinical manifestations, and prognoses. According to the International League Against

Epilepsy (ILAE), a diagnosis of epilepsy is established when a patient experiences at

least two unprovoked seizures more than 24 hours apart, or when a single seizure is

accompanied  by  a  high  probability  of  recurrence  based  on  clinical,

electroencephalographic, and neuroimaging data (16).

Seizures in epilepsy are classified into several categories based on their origin in

the brain and clinical features. Broadly, they are divided into focal (partial) seizures,

which originate in a specific region of the cerebral cortex, and generalized seizures,

which involve both hemispheres from onset. Focal seizures can manifest as simple

motor or sensory disturbances, while complex focal seizures may include impaired

awareness,  automatisms,  or  psychic  symptoms.  Generalized  seizures  encompass
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tonic-clonic,  absence,  myoclonic,  and  atonic  types,  each  with  distinct  clinical

presentations and potential implications for patient safety, including oral trauma risk

(17).

The classification system also includes unknown onset seizures when the initial

onset cannot be clearly determined and combined generalized and focal epilepsies.

Understanding seizure types is critical for both medical management and dental care

because  the  frequency,  duration,  and  severity  of  seizures  directly  influence  the

patient’s risk of injury, including oral injuries, and may affect treatment planning in

dental practice (18).

1.2.2 Pathophysiology of Epileptic Seizures

Epileptic seizures arise from abnormal, excessive, and synchronous neuronal

discharges in the cerebral cortex (19). At the cellular level, this hyperexcitability may

result  from an imbalance between excitatory neurotransmitters,  such as glutamate,

and inhibitory neurotransmitters, such as gamma-aminobutyric acid (GABA). Genetic

mutations,  structural  brain  abnormalities,  metabolic  disorders,  and  acquired  brain

injuries can all contribute to the pathophysiological mechanisms underlying epilepsy

(20).

During a seizure, the excessive neuronal activity can propagate through cortical

and  subcortical  networks,  producing  the  diverse  motor,  sensory,  and  autonomic

phenomena observed clinically. These physiological processes not only explain the

neurological  symptoms but also account  for  the sudden motor  manifestations  that

place  patients  at  risk  of  trauma,  including injuries  to  the  teeth,  oral  mucosa,  and

temporomandibular joint during convulsions (21).
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Moreover, chronic epilepsy can lead to secondary changes in brain function,

including  alterations  in  synaptic  plasticity,  cortical  excitability,  and  neuronal

connectivity. These changes can influence the frequency and severity of seizures over

time, and indirectly affect oral health by increasing cumulative exposure to trauma

and prolonged use of  AEDs (22).  Understanding the pathophysiology is therefore

essential  for  dental  professionals  to  anticipate  potential  complications,  plan

preventive strategies, and collaborate effectively with neurologists to optimize patient

safety and oral health outcomes (23).

1.3 Etiology and Risk Factors

Epilepsy  is  a  neurological  disorder  whose  complexity  lies  not  only  in  the

unpredictability of its seizures but also in the intricate web of factors that underlie its

onset and progression. To truly understand epilepsy, one must look beyond its clinical

manifestations and examine the diverse origins of neuronal hyperexcitability, which

are  as  varied  as  they  are  interconnected.  The  etiology  of  epilepsy  encompasses

genetic predispositions, structural anomalies, metabolic and biochemical imbalances,

acquired insults, and a spectrum of environmental or lifestyle triggers, each shaping

the disease in unique ways (24–27). Recognizing the multifactorial nature of epilepsy

allows  clinicians  to  approach  the  disorder  holistically,  anticipating  systemic

complications, tailoring pharmacological interventions, and incorporating preventive

strategies that extend to oral and dental health.

Genetic  influences  form  the  foundational  layer  of  susceptibility  in  many

epilepsy syndromes. Mutations affecting ion channels, neurotransmitter receptors, or

synaptic proteins fundamentally alter neuronal excitability. Sodium, potassium, and

calcium  channels  govern  the  delicate  balance  of  action  potential  generation  and

propagation, while GABAergic and glutamatergic receptors regulate inhibitory and
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excitatory  signaling  within  cortical  circuits.  Disruption  of  these  processes  can

predispose  specific  neuronal  networks  to  spontaneous,  hypersynchronous  firing,

manifesting as seizures (25,28). Importantly, these genetic mutations are not confined

to neurological effects; they frequently present in childhood and are associated with

cognitive and developmental challenges, which influence a child’s ability to perform

routine oral hygiene. Consequently, prolonged exposure to antiepileptic drugs in these

populations  can  exacerbate  gingival  overgrowth,  xerostomia,  and  increased

susceptibility  to  dental  caries,  emphasizing  the  need  for  early,  proactive  dental

surveillance.

1.3.1 Genetic Factors

Genetic predisposition constitutes one of the most influential determinants in

the development of epilepsy, providing the biological framework that can potentiate

seizure  susceptibility  throughout  an  individual’s  life.  Variants  in  genes  encoding

voltage-gated  sodium  channels  disrupt  normal  neuronal  firing  by  altering  action

potential  initiation  and  propagation,  while  mutations  in  potassium  channels  can

impair membrane repolarization, prolonging neuronal excitability and predisposing

networks  to  hypersynchronous  discharges.  Similarly,  calcium  channel  mutations

compromise neurotransmitter release at synapses, destabilizing communication across

cortical circuits, and defects in GABAergic and glutamatergic receptors disturb the

balance of  inhibitory and excitatory signaling,  further  enhancing the likelihood of

spontaneous seizures (29–31).

Clinically,  genetic  epilepsies  often  present  in  early  childhood,  frequently

accompanied  by  developmental  delays,  cognitive  impairments,  or  behavioral

disturbances,  which  complicate  daily  routines,  including  oral  hygiene  practices.

Children  may  struggle  with  effective  brushing  or  flossing,  increasing  the  risk  of
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plaque  accumulation,  gingivitis,  and  dental  caries.  In  addition,  prolonged  use  of

antiepileptic medications, such as phenytoin or valproate, is often required to control

seizures, compounding these oral risks through gingival hyperplasia, xerostomia, and

altered bone metabolism, which necessitates proactive and individualized dental care

(29–32).

Beyond  oral  implications,  genetic  epilepsies  can  have  systemic  effects,

influencing autonomic function, cardiac rhythm, and sometimes metabolic regulation.

Certain  channelopathies  are  associated  with  subtle  cardiac  arrhythmias  or  altered

autonomic  responses,  which may not  manifest  clinically  until  stress  or  a  medical

procedure occurs,  underscoring the need for  thorough evaluation and coordination

between neurologists and dental practitioners (30–32). 

1.3.2 Structural and Developmental Abnormalities

Structural  and  developmental  anomalies  of  the  brain  represent  a  prominent

cause of epilepsy, accounting for a significant proportion of both pediatric and adult

cases.  These  abnormalities,  whether  congenital  or  arising  during  early  brain

development, disrupt the organized architecture of cortical and subcortical networks,

creating  localized  regions  of  hyperexcitability  capable  of  generating  recurrent

seizures. Examples include cortical dysplasia, hippocampal sclerosis, lissencephaly,

periventricular  heterotopia,  and  agenesis  of  the  corpus  callosum  (33–35).  Each

anomaly  carries  distinct  electrophysiological  and  clinical  profiles,  influencing  not

only seizure type and frequency but also systemic resilience and functional outcomes.

Cortical  dysplasia,  for  instance,  results  from  abnormal  migration  or

differentiation of neurons during embryogenesis, producing ectopic neuronal clusters

that  are  prone  to  synchronous  discharges.  Hippocampal  sclerosis,  commonly

observed  in  temporal  lobe  epilepsy,  involves  selective  neuronal  loss  and  gliosis,
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creating  a  highly  epileptogenic  focus.  These  structural  disturbances  frequently

manifest  as  focal  seizures  that  may  propagate  into  generalized  convulsions,

intensifying  the  risk  of  physical  trauma,  particularly  to  oral  tissues.  Patients  are

susceptible  to  tongue  or  lip  biting,  tooth  fractures,  and  temporomandibular  joint

injuries during tonic-clonic events.

Beyond  direct  neurological  consequences,  structural  epilepsies  impose

systemic  challenges.  Recurrent  seizures  induce  autonomic  fluctuations,  including

transient  changes  in  heart  rate  and  blood  pressure,  and  can  exacerbate

musculoskeletal strain due to repeated convulsive activity. Such systemic stress may

indirectly influence oral health, for instance by affecting healing capacity after dental

procedures,  or  by  amplifying the  consequences  of  AED-induced side  effects  like

gingival overgrowth and xerostomia (34–36).

Moreover, structural epilepsies often coexist with cognitive or developmental

impairments,  which  may  compromise  self-care  and  oral  hygiene  practices.  This

intersection  of  structural  vulnerability,  systemic  impact,  and  functional  limitation

underscores  the  need  for  interdisciplinary  management,  integrating  neurology,

pediatrics,  dentistry,  and  rehabilitative  support  to  minimize  both  seizure-related

injuries and long-term complications (37).

1.3.3 Metabolic and Biochemical Factors

Metabolic and biochemical disturbances represent a dynamic and sometimes

reversible etiology of epilepsy, influencing neuronal excitability through alterations in

cellular  energy supply,  ion  homeostasis,  and neurotransmitter  balance.  Conditions

such  as  hypoglycemia,  hyperglycemia,  electrolyte  imbalances  (including

hyponatremia  or  hypocalcemia),  mitochondrial  disorders,  and  inborn  errors  of
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metabolism  can  provoke  seizures  by  disrupting  the  delicate  equilibrium  between

excitatory and inhibitory neuronal signaling (38,39).

Hypoglycemia, for instance, deprives neurons of glucose, the primary substrate

for  ATP  generation,  leading  to  membrane  instability  and  hyperexcitability.

Electrolyte disturbances, such as low sodium or calcium levels, alter action potential

thresholds  and  synaptic  function,  increasing  susceptibility  to  seizure  activity.

Mitochondrial  dysfunction  impairs  oxidative  phosphorylation,  reducing  neuronal

energy reserves and promoting oxidative stress,  which may exacerbate both acute

seizures and chronic neurodegenerative changes (37,38).

From a systemic perspective,  metabolic epilepsies frequently affect multiple

organ systems. Recurrent metabolic crises can compromise cardiovascular stability,

renal  function,  and  musculoskeletal  integrity,  while  chronic  oxidative  stress  and

inflammation  may  contribute  to  subtle  hepatic  or  endocrine  disturbances.  These

systemic  effects  may  indirectly  influence  oral  health,  as  compromised  tissue

perfusion  or  delayed  healing  can  magnify  the  impact  of  trauma  or  drug-related

gingival  changes.  For  example,  impaired  wound  healing  associated  with  chronic

metabolic  stress  can  exacerbate  gingival  hyperplasia,  periodontal  disease,  and

mucosal ulcerations in patients receiving long-term antiepileptic drugs (38,39).

Furthermore, metabolic epilepsies may present with variable seizure patterns,

sometimes triggered by dietary factors, fasting, or illness, highlighting the need for

continuous monitoring and individualized management.  Preventive strategies  must

therefore address both the underlying metabolic disorder and seizure control, while

simultaneously  considering  the  patient’s  oral  health  status.  Integration  of  dietary

counseling,  metabolic  monitoring,  and  dental  preventive  care  ensures  that  both

systemic and oral complications are minimized (37–39).
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Recent  studies  underscore  the  importance  of  genetic  testing  and  metabolic

screening  in  patients  with  early-onset  or  treatment-resistant  epilepsy.  Identifying

specific metabolic derangements allows clinicians to implement targeted therapies—

such as ketogenic diets,  vitamin supplementation,  or  cofactor  administration—that

not  only  reduce  seizure  frequency  but  also  improve  overall  systemic  and  oral

outcomes (37–39).

1.3.4 Acquired Causes

Acquired epilepsies result from direct insults to the central nervous system that

disrupt  neuronal  networks and create  epileptogenic  foci.  Unlike genetic  or  purely

developmental  forms,  acquired  epilepsies  can  occur  at  any  stage  of  life,  often

following  events  such  as  traumatic  brain  injury  (TBI),  perinatal  hypoxia,

cerebrovascular accidents (stroke), central nervous system infections (e.g., meningitis,

encephalitis), brain tumors, or surgical interventions (40–42). These insults lead to

structural  and  functional  reorganization  of  cortical  circuits,  rendering  them

hyperexcitable and prone to synchronous firing.

Traumatic brain injury is one of the most common acquired causes, particularly

in  young  adults.  Mechanical  forces  disrupt  neuronal  membranes,  provoke

excitotoxicity, and trigger inflammatory cascades that not only generate immediate

seizure activity but also contribute to long-term structural changes, increasing seizure

susceptibility  over  months  or  years.  Perinatal  hypoxia,  in  contrast,  can  produce

selective  vulnerability  in  developing  neurons,  often  resulting  in  cortical

malformations,  white  matter  injury,  or  hippocampal  sclerosis,  which  manifest  as

epilepsy  in  infancy  or  childhood.  Similarly,  strokes  and  CNS  infections  induce
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localized lesions that destabilize neuronal networks, with a higher risk of focal or

secondary generalized seizures depending on lesion location and extent (40–42).

Systemically, acquired epilepsies can impact multiple organ systems. Recurrent

seizures  in  post-TBI  or  post-stroke  patients  may  produce  cardiovascular  stress,

musculoskeletal  strain,  and  autonomic  dysregulation,  which  are  relevant

considerations  for  both medical  and dental  interventions.  The repeated convulsive

activity increases the risk of trauma to teeth, lips, tongue, and temporomandibular

joint,  while  chronic  antiepileptic  drug  therapy  required  for  seizure  control  can

contribute  to  gingival  hyperplasia,  xerostomia,  and  impaired  bone  metabolism

(41,42).

In clinical practice, the identification of acquired causes is critical for tailoring

both systemic and oral management strategies. For instance, patients with a history of

TBI  may  require  protective  mouthguards,  more  frequent  dental  check-ups,  and

individualized  oral  hygiene  plans.  Likewise,  coordination  with  neurologists  is

essential  to  monitor  AED  therapy,  manage  drug  interactions,  and  anticipate

complications such as bleeding disorders, bone fragility, or soft tissue vulnerability

during  dental  procedures.  This  integrated  approach  ensures  that  care  addresses

neurological  stability, systemic safety,  and oral  health preservation simultaneously

(40).

Recent  advances  in  neuroimaging  and  biomarker  studies  facilitate  early

detection of structural lesions and help predict seizure recurrence. Such tools not only

guide  therapeutic  interventions  but  also  inform  preventive  dental  planning,

particularly  in  patients  at  high  risk  of  oral  trauma  or  medication-induced  oral

complications (42).
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1.4 Clinical Manifestations and Diagnosis

Epilepsy presents with a diverse array of clinical manifestations, reflecting the

heterogeneous nature of the disorder and the specific brain regions involved in seizure

generation. Seizures can be classified as focal, generalized, or of unknown onset, each

characterized by distinct motor, sensory, autonomic, or cognitive symptoms resulting

from abnormal  synchronous electrical  activity  in  the cerebral  cortex.  The clinical

presentation  varies  widely  due  to  differences  in  underlying etiology,  the  affected

brain  regions,  and  individual  neurophysiological  variability.  Understanding  these

manifestations is essential not only for accurate diagnosis but also for anticipating

systemic  complications  and  oral  injuries,  and  for  designing  tailored  treatment

strategies that optimize patient safety, daily functioning, and quality of life (46–48).

Seizures exert systemic stress on multiple organ systems, including transient

autonomic  instability,  cardiovascular  fluctuations,  and  musculoskeletal  strain.  The

unpredictability  of  seizure  onset,  frequency,  and  duration  can  significantly  affect

daily  activities,  including oral  hygiene  practices,  increasing  the  risk  of  trauma to

teeth, oral mucosa, lips, tongue, and temporomandibular joints. For this reason, both

neurologists and dental practitioners must recognize seizure patterns and severity to

implement preventive, interprofessional care plans (46–48).

1.4.1 Focal Seizures

Focal  seizures,  also  called  partial  seizures,  arise  from  abnormal  electrical

discharges  localized  to  a  specific  region  of  one  cerebral  hemisphere  (49).  Their

clinical manifestations are highly variable and depend on the cortical area involved

(50).  These  seizures  may  present  as  motor,  sensory,  autonomic,  or  cognitive

disturbances, ranging from subtle perceptual changes to overt behavioral phenomena
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(50).  Simple  focal  seizures  often  include  localized  jerking  movements,  tingling

sensations, or brief sensory distortions (51), whereas complex focal seizures involve

altered  consciousness  or  awareness,  often  accompanied  by  automatisms,  such  as

repetitive  hand  motions,  lip  smacking,  or  chewing  behaviors  that  occur  without

conscious control (51).

The  systemic  implications  of  focal  seizures  are  significant  despite  their

localized onset.  Recurrent episodes can trigger autonomic dysregulation, including

transient alterations in heart rate, blood pressure, and gastrointestinal function (49).

These  autonomic  fluctuations,  although  brief,  may  contribute  cumulatively  to

cardiovascular  strain and fatigue  over  time (50).  Cognitive  or  emotional  changes,

such as brief confusion, déjà vu, or sudden fear, can also affect daily functioning and

adherence  to  medical  or  dental  care  routines,  highlighting  the  importance  of

comprehensive management (51).

In the oral cavity, focal seizures can result in minor trauma, particularly when

they  occur  during  activities  requiring  fine  motor  coordination,  such  as  eating,

speaking, or maintaining oral hygiene (49). Such injuries may include tongue or lip

bites,  small  tooth fractures,  or  soft  tissue lacerations (50). While these effects are

generally less severe than those seen in generalized seizures, even minor oral trauma

can predispose patients to inflammation, secondary infections, and delayed healing

(51). Therefore, dental professionals should consider appointment scheduling during

seizure-free  periods,  guidance  on  safe  eating  practices,  and  the  use  of  protective

devices when indicated (49).

1.4.2 Generalized Seizures
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Generalized  seizures  are  defined  by  the  simultaneous  involvement  of  both

cerebral hemispheres from the onset, resulting in widespread motor, cognitive, and

autonomic manifestations (52).  This bilateral  engagement distinguishes  them from

focal seizures and accounts for the broader systemic impact observed during and after

episodes (52,53). The clinical presentation of generalized seizures is highly variable

and  depends  on  the  subtype,  with  tonic-clonic,  absence,  myoclonic,  and  atonic

seizures being the most frequently encountered (52,53).

Tonic-clonic  seizures  typically  begin  with  a  sudden  loss  of  consciousness,

followed by a tonic phase characterized by sustained muscle contraction, and a clonic

phase marked by rhythmic jerking movements (52). These intense motor activities

place considerable physiological stress on multiple organ systems, including transient

hypoxia, cardiovascular strain, and musculoskeletal stress (54). Concurrently, the risk

of oral  trauma is  significant,  with patients  frequently sustaining fractured anterior

teeth,  tongue or  lip  lacerations,  and injuries  to  the  temporomandibular  joint  (54).

After  the  seizure,  the  postictal  phase  may  involve  confusion,  drowsiness,  and

autonomic  instability,  which  necessitates  careful  monitoring  in  both  clinical  and

dental contexts (52).

Absence  seizures,  although  brief  and  lacking  convulsive  movements,  are

characterized  by  sudden  lapses  in  awareness  (53).  These  episodes  can  indirectly

impact  oral  health  by reducing  patient  attention  and interfering  with  routine  oral

hygiene practices, which over time may contribute to increased plaque accumulation

and caries development (53).

Myoclonic seizures involve sudden, brief jerks of muscles, often affecting the

upper  extremities  (54).  Such  involuntary  movements  can  impair  the  fine  motor
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coordination needed for effective tooth brushing or flossing, indirectly increasing the

risk of dental caries and gingival inflammation (54).

Atonic seizures, which lead to sudden loss of muscle tone, present a high risk

for falls and subsequent trauma to oral  structures,  including teeth and soft tissues

(52). Recurrent atonic or tonic-clonic events can produce cumulative dental injuries,

enamel  wear,  tooth  fractures,  and  temporomandibular  joint  complications,

emphasizing the need for careful preventive strategies (53,54).

Systemically,  generalized  seizures  impose  significant  stress  on  the  body.

Episodes  can  precipitate  transient  hypoxia,  autonomic  fluctuations,  and

cardiovascular strain, while repeated events may contribute to musculoskeletal fatigue

and general physiological compromise (55). These systemic consequences have direct

implications  for  patient  care,  as  both  neurologists  and  dental  professionals  must

consider  the  broader  effects  of  seizures  when  planning  treatment.  Effective

management relies on interprofessional collaboration, individualized seizure control

strategies, and the implementation of protective measures in dental practice, such as

scheduling  appointments  during  seizure-free  periods  and  using  protective

mouthguards for patients at high risk of injury (54,55).

1.4.3 Unknown Onset Seizures

Unknown onset seizures are defined as epileptic events in which the initial site

of seizure onset cannot be clearly identified due to insufficient clinical evidence or

limitations  in  diagnostic  evaluation  (56).  These  seizures  present  a  diagnostic

challenge,  as  their  ambiguous  onset  complicates  seizure  classification,  risk

assessment, and management strategies (56,57). Clinically, unknown onset seizures

may manifest  with motor,  autonomic,  or  behavioral  symptoms that  do not  clearly
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align with either  focal  or  generalized patterns,  creating uncertainty in anticipating

systemic or oral complications (56).

From a systemic perspective, patients with unknown onset seizures may still

experience  transient  autonomic  disturbances,  cardiovascular  fluctuations,  and

musculoskeletal stress, similar to other seizure types, particularly if the events involve

significant  motor  activity  or  loss  of  consciousness  (56).  Because  of  the

unpredictability  of  these  seizures,  there  is  an  increased  risk  of  trauma  to  oral

structures, including accidental biting of the tongue or lips, fractures of teeth, or soft

tissue injuries (56). 

The  oral  health  implications  of  unknown  onset  seizures  are  multifaceted.

Patients may have difficulty maintaining consistent oral hygiene due to unpredictable

episodes, which can interrupt daily routines and contribute to plaque accumulation,

gingivitis, and increased risk of dental caries (57). Additionally, repeated unnoticed or

unrecognized seizure events may lead to cumulative oral trauma, including enamel

wear and temporomandibular joint strain (57).

Effective  management  of  patients  with  unknown  onset  seizures  requires  a

comprehensive, multidisciplinary approach. Clinicians must rely on detailed patient

history,  caregiver  observations,  and supportive  diagnostic  tools  such  as  EEG and

neuroimaging to approximate seizure onset and identify potential systemic risks (56).

For  dental  care,  practitioners  should  implement  preventive  strategies,  including

scheduling  appointments  at  safe  times,  educating  patients  and  caregivers  on  oral

hygiene, and considering protective devices to minimize injury during unpredictable

episodes (56,57).
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The inherent uncertainty associated with unknown onset seizures underscores

the  importance  of  interprofessional  collaboration  between  neurologists  and  dental

professionals.  By  combining  neurological  insights  with  preventive  dental  care,

clinicians can mitigate both systemic and oral health complications, enhancing overall

patient safety and quality of life (56,57).

1.5 Epilepsy Medications and Systemic Effect

Epilepsy, beyond its neurological manifestations, exerts widespread effects on

multiple organ systems due to recurrent seizures and the systemic stress they impose

(58). During tonic-clonic or other generalized seizures, cardiovascular strain occurs

through abrupt  changes  in  heart  rate  and  blood  pressure,  potentially  precipitating

arrhythmias in susceptible individuals (59). Simultaneously, respiratory function may

be  compromised  during  ictal  episodes,  leading  to  transient  hypoxia,  while

musculoskeletal stress from violent contractions can result in injuries, fractures, or

joint strain (59,60). Recurrent seizures also influence the autonomic nervous system,

producing  fluctuations  in  gastrointestinal  motility,  urinary  function,  and

thermoregulation (60). Over time, these systemic effects can contribute to cumulative

physiological  stress,  highlighting  the  need  for  careful  monitoring  and

interprofessional care.

In  addition  to  the  intrinsic  effects  of  epilepsy,  antiepileptic  drugs  (AEDs)

themselves have systemic consequences that can impact virtually every major organ

system (61). Chronic use of AEDs may affect hepatic metabolism, with phenytoin

and  carbamazepine  inducing  cytochrome  P450  enzymes,  leading  to  potential

hepatotoxicity  and  altered  pharmacokinetics  of  concomitant  medications  (62,63).

Hematological effects can include leukopenia, thrombocytopenia, or impaired platelet
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function,  particularly  with  valproate  therapy,  increasing  susceptibility  to  bleeding

(63,64).

Skeletal  health  is  another  critical  concern,  as  AEDs  such  as  phenytoin,

carbamazepine,  and  valproate  disrupt  vitamin  D  metabolism  and  bone  turnover,

predisposing  patients  to  osteopenia,  osteoporosis,  and  delayed  fracture  healing

(64,65). Endocrine and metabolic effects may also emerge, including weight gain,

insulin  resistance,  and  polycystic  ovarian  syndrome  in  patients  on  valproate,  or

metabolic acidosis and nephrolithiasis with topiramate use (65,66). Newer AEDs such

as levetiracetam and lamotrigine generally have a more favorable systemic profile,

but  behavioral  changes,  hypersensitivity  reactions,  or  rare organ involvement may

still occur, necessitating careful titration and monitoring (66,67).

Despite  the  therapeutic  benefits  of  seizure  control,  these  systemic  effects

underscore the importance of comprehensive assessment for each patient, integrating

neurological,  cardiovascular,  hepatic,  hematological,  endocrine,  and  skeletal

considerations when planning both medical and dental interventions (58–67). 

1.5.1 Common Antiepileptic Drugs (AEDs)

Antiepileptic drugs (AEDs) represent the cornerstone of epilepsy management,

aiming  to  suppress  seizures  by  stabilizing  neuronal  activity,  modulating

neurotransmitter release, or enhancing inhibitory synaptic transmission (68). Among

the  most  widely  prescribed  AEDs  are  phenytoin,  carbamazepine,  valproate,

lamotrigine, levetiracetam, and topiramate, each with distinct mechanisms of action,

systemic effects, and oral health implications.
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Phenytoin is a sodium channel blocker that prolongs the inactivation phase of

voltage-gated sodium channels,  reducing neuronal hyperexcitability and preventing

seizure propagation (69). While effective in controlling both focal and generalized

tonic-clonic seizures, chronic phenytoin therapy is associated with hepatic enzyme

induction, leading to potential hepatotoxicity and drug interactions, as well as bone

metabolism alterations that may cause osteopenia or reduced bone mineral density

(70,71). In the oral cavity, phenytoin is well-known for gingival hyperplasia, which

results  from  fibroblast  proliferation  and  excessive  collagen  deposition.  This

overgrowth  can  compromise  oral  hygiene,  increase  plaque  accumulation,  and

predispose patients to periodontal disease and dental caries (72,73).

Carbamazepine, also a sodium channel inhibitor, is commonly used for focal

and  generalized  seizures.  Systemically,  it  can  induce  hepatic  enzymes,  affecting

metabolism of other drugs, and in some cases lead to hematological complications

such as leukopenia or thrombocytopenia (74). Carbamazepine may additionally cause

hyponatremia  due  to  inappropriate  antidiuretic  hormone  secretion,  affecting  fluid

balance and overall systemic homeostasis (74,75). Oral effects include xerostomia,

which diminishes salivary protection, thereby facilitating bacterial proliferation and

caries development, and mild mucosal ulcerations, which can impair mastication and

patient comfort (75,76).

Valproate  enhances  inhibitory  GABAergic  activity,  effectively  controlling

generalized seizures, including tonic-clonic and absence types (77). Systemic effects

include hepatotoxicity,  altered coagulation,  and endocrine changes such as weight

gain and polycystic ovarian syndrome, which may impact general health (78). In the

oral cavity, valproate can indirectly affect dental procedures due to increased bleeding

risk, necessitating careful preoperative planning and collaboration between dentists

and neurologists (79).
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Among the newer AEDs, levetiracetam binds to synaptic vesicle protein 2A to

modulate neurotransmitter release. Its systemic profile is favorable, with rare hepatic

or hematological complications, though behavioral effects such as irritability or mood

disturbances  may  influence  overall  patient  compliance  (80).  Lamotrigine,  which

inhibits glutamate release and stabilizes sodium channels, is generally well tolerated

but  may  rarely  cause  hypersensitivity  reactions  with  systemic  manifestations

including rash and fever (81). Topiramate, a carbonic anhydrase inhibitor, can lead to

metabolic acidosis, nephrolithiasis, and cognitive slowing, illustrating that systemic

monitoring remains important even for newer agents (82). 

1.5.2 Side Effects of AEDs Relevant to Oral Health

Long-term antiepileptic drug (AED) therapy can profoundly impact oral health,

presenting  both  direct  pharmacological  effects  and  indirect  consequences  due  to

systemic alterations (83). Among the most significant oral manifestations is gingival

hyperplasia, most prominently associated with chronic phenytoin use. This condition

arises  from  the  drug’s  stimulation  of  gingival  fibroblasts,  leading  to  excessive

collagen  deposition  and  tissue  overgrowth.  The  hyperplastic  tissue  not  only

compromises esthetics  but  also creates niches for  plaque accumulation, promoting

gingivitis and periodontitis over time (84,85).

Xerostomia  represents  another  common  AED-induced  oral  complication,

frequently  observed  with  carbamazepine,  topiramate,  and  some  newer  agents.

Reduced salivary flow diminishes the natural antimicrobial and buffering capacities

of saliva, facilitating colonization by cariogenic bacteria and increasing susceptibility

to  dental  caries,  oral  candidiasis,  and  mucosal  irritation  (86,87).  In  addition,
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xerostomia can exacerbate mucosal trauma, impair mastication, and reduce patient

comfort during routine oral hygiene practices.

AEDs  may  also  influence  alveolar  bone  metabolism,  particularly  with

phenytoin, valproate, and carbamazepine, through alterations in calcium and vitamin

D  homeostasis.  Chronic  exposure  can  reduce  bone  mineral  density,  predisposing

patients  to  delayed  healing  after  extractions,  periodontal  therapy,  or  implant

placement.  These  systemic  bone effects  translate  directly  to  clinical  challenges  in

dentistry,  emphasizing  the  need  for  preventive  strategies  and  careful  treatment

planning (88,89).

Other oral manifestations include mucosal lesions, ulcerations, taste alterations,

and dental  erosion,  often secondary  to  either  direct  drug action or  seizure-related

trauma (90). Tonic-clonic seizures can cause repeated biting of the tongue or lips,

while  atonic  or  myoclonic  events  may  induce  minor  oral  injuries  or  exacerbate

preexisting  mucosal  conditions.  These  injuries,  compounded  by  drug-induced

xerostomia or altered tissue healing, can lead to recurrent infections or chronic oral

discomfort.

Understanding  these  AED-related  oral  effects  allows  dental  practitioners  to

design individualized preventive and therapeutic interventions. Measures may include

frequent professional  cleanings, meticulous oral hygiene instruction, use of topical

fluorides,  salivary  substitutes,  and  protective  devices  such  as  mouthguards  for

seizure-prone patients (91,92). 

1.5.3 Drug Interactions with Dental Medications
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Antiepileptic  drugs  (AEDs)  frequently  interact  with  medications  commonly

used in dental practice, which can influence both seizure control and the safety of

dental  procedures  (93).  Many AEDs,  particularly  older  agents  such  as  phenytoin,

carbamazepine,  and  valproate,  are  metabolized  through  hepatic  cytochrome  P450

enzymes, introducing a potential for significant drug-drug interactions (94,95). These

interactions may alter  serum AED levels,  either  reducing therapeutic efficacy and

triggering  breakthrough  seizures  or  increasing  toxicity  risk,  with  systemic

consequences including hepatotoxicity, dizziness, or hematologic complications.

For  example,  phenytoin  induces  CYP3A4,  which  can  accelerate  the

metabolism of certain antibiotics, such as erythromycin or clarithromycin, potentially

reducing  their  antimicrobial  effectiveness.  Conversely,  some  antibiotics,  such  as

metronidazole,  can  inhibit  hepatic  metabolism  of  phenytoin  or  carbamazepine,

leading to  elevated  plasma levels,  excessive  sedation,  or  neurological  side effects

(96,97). Similarly, non-steroidal anti-inflammatory drugs (NSAIDs) and opioids may

exhibit  altered  pharmacokinetics  when  co-administered  with  AEDs,  impacting

analgesic efficacy or increasing gastrointestinal or CNS side effects (98).

Valproate,  while  less  likely  to  induce  hepatic  enzymes,  can  inhibit  platelet

aggregation  and  alter  coagulation.  Consequently,  dental  procedures  involving

extractions or surgical interventions carry an increased bleeding risk, necessitating

preoperative  evaluation  of  coagulation  status  and  potential  coordination  with  the

patient’s neurologist (99). Topical anesthetics, local infiltration agents, and sedatives

may  also  interact  with  AEDs,  affecting  both  systemic  absorption  and  seizure

threshold, highlighting the importance of individualized treatment planning.

These  pharmacokinetic  and  pharmacodynamic  interactions  underscore  the

critical need for thorough medication history taking before dental treatment (100).
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Dentists  must  identify all  AEDs, dosing regimens,  and recent changes,  while also

reviewing concomitant medications for potential interactions. Communication with

the patient’s  neurologist  is  essential  to  adjust  drug regimens,  schedule  procedures

during  optimal  seizure  control,  and  minimize  systemic  or  oral  complications

(101,102).

By  understanding  the  mechanisms  and  potential  outcomes  of  AED-drug

interactions,  dental  practitioners  can  enhance  patient  safety,  optimize  therapeutic

outcomes,  and reduce the risk of seizure-related complications during dental  care.

Preventive  measures  may  include  selecting  antibiotics  with  minimal  interaction

potential,  adjusting  analgesic  dosing,  and  monitoring  for  signs  of  toxicity  or

inadequate seizure control (103).

1.6 Oral Health and Epilepsy

Patients with epilepsy face unique oral health challenges that extend beyond

the pharmacological effects of antiepileptic drugs or seizure-related trauma. These

challenges are multifactorial, arising from disease-related limitations, behavioral and

cognitive factors,  and the chronic nature of  epilepsy,  which collectively influence

daily oral hygiene practices and long-term dental outcomes (104,105).

Seizures  can  directly  compromise  oral  structures.  The  sudden  muscle

contractions  associated  with  tonic-clonic  episodes  generate  forces  capable  of

fracturing  teeth,  displacing  restorations,  or  injuring  the  temporomandibular  joint

(TMJ). Additionally, patients may bite the tongue, lips, or oral mucosa involuntarily,
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resulting  in  lacerations  that  can  be  compounded by delayed  healing  due  to  AED

effects  or  systemic  comorbidities  (123,124).  Even  focal  seizures,  though  more

localized, may produce repetitive motor automatisms, such as lip smacking or finger

movements, which over time can cause minor soft tissue injuries or exacerbate pre-

existing oral lesions (125).

The cumulative impact of repeated seizures extends beyond immediate trauma.

Chronic exposure to seizure-related forces may result in enamel wear, tooth chipping,

and alterations in occlusion or TMJ function, particularly when combined with AED-

induced gingival overgrowth. Gingival hyperplasia, most associated with phenytoin,

creates  plaque-retentive  niches  that  elevate  the  risk  of  periodontal  disease  and

secondary  infections  (126–128).  Similarly,  medications  such  as  carbamazepine  or

topiramate can reduce salivary flow, compromising the oral cavity’s natural defense

mechanisms against bacterial colonization and caries formation (129,130).

1.6.2 Seizure-Related Oral Trauma

Even in well-controlled epilepsy,  the risk of  traumatic oral  injuries  remains

significant due to sudden, unpredictable seizures. Tonic-clonic seizures can result in

tooth fractures, soft tissue lacerations, lip or tongue bites, and temporomandibular

joint  (TMJ)  injuries  (110).  Recurrent  seizures  may cumulatively  affect  occlusion,

enamel integrity, and overall oral function.

Preventive measures include the custom fabrication of protective mouthguards,

which can absorb impact and minimize trauma during high-risk activities. Dentists

should assess the patient’s seizure frequency, type, and history of previous injuries to

guide  the  design  and  recommendation  of  protective  devices.  Additionally,  post-
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seizure  oral  care  instructions,  including  inspection  for  soft  tissue  injuries,

management  of  bleeding,  and  monitoring  for  secondary  infections,  are  critical  to

prevent further complications (111,112).

1.6.3 Nutritional and Salivary Considerations

Patients  with  epilepsy  often  encounter  dietary  restrictions  or  medication-

induced xerostomia,  which increase  the  risk  of  dental  caries  and mucosal  lesions

(113). Reduced salivary flow impairs the natural cleansing and buffering mechanisms

of the oral cavity, facilitating bacterial proliferation and acidic conditions conducive

to enamel demineralization.

Preventive strategies include recommendations for increased hydration, use of

sugar-free  chewing  gums  to  stimulate  saliva,  topical  fluoride  applications,  and

antimicrobial  rinses.  Dentists  may  also  collaborate  with  dietitians  to  optimize

nutrition,  reducing cariogenic  foods  while  maintaining adequate  energy intake for

seizure control (114,115).

1.6.4 Interdisciplinary Care and Patient Education

Optimal oral health outcomes in epilepsy require a multidisciplinary approach,

integrating dental  care with neurology, primary care, and caregiver support  (116).

Dentists  should  communicate  with  neurologists  regarding  seizure  patterns,  AED

regimens,  and  potential  side  effects  impacting  oral  health,  such  as  gingival

hyperplasia  or  xerostomia.  This collaboration ensures that  dental  interventions are

timed  during  seizure-free  periods  and  account  for  systemic  and  pharmacologic

considerations (117).
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Patient and caregiver education is a cornerstone of prevention, focusing on:

 • Effective daily oral hygiene routines

 • Recognition and early management of oral injuries

 • Nutritional counseling

 • Importance of routine dental check-ups and professional cleanings (118,119).

By addressing these multifaceted challenges through individualized preventive

strategies  and  interdisciplinary  collaboration,  dental  practitioners  can  significantly

improve oral function, esthetics, and overall quality of life for patients with epilepsy. 

1.6.5 Clinical Implications for Dental Practice

The  clinical  implications  of  epilepsy-related  oral  health  challenges  are

substantial.  Dental  professionals  must  routinely  assess  gingival  tissues,  as  AED-

induced  hyperplasia  and  xerostomia  create  environments  conducive  to  plaque

accumulation,  caries  development,  and periodontal  disease  progression (140–142).

Saliva-stimulating  interventions,  topical  fluoride  therapies,  and  meticulous  oral

hygiene regimens are central to mitigating these risks.

Patients and caregivers should receive structured guidance on proper brushing

techniques,  interdental  cleaning,  dietary  counseling,  and  adherence  to  preventive

appointments  (143–145).  Furthermore,  interdisciplinary  coordination  with
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neurologists  is  essential  to  optimize  timing  of  procedures,  manage  potential  drug

interactions, and ensure patient safety during anesthesia or other invasive treatments

(146–148).

1.7 Dental Management and Emergency Preparedness 

Managing dental care for patients with epilepsy requires meticulous planning,

individualized  assessment,  and  proactive  preparation  for  potential  seizure  events.

Unlike preventive measures or behavioral strategies, this section emphasizes practical

management,  emergency readiness,  and continuity of care.  The unpredictability of

seizures  during  dental  procedures  necessitates  a  comprehensive  approach  that

integrates  patient-specific  evaluation,  clinical  environment  adjustments,  and rapid-

response protocols to ensure both safety and therapeutic efficacy (131).

Epileptic patients are particularly vulnerable during dental treatments due to

potential  interactions  with  sedatives  or  local  anesthetics,  cumulative  fatigue,  and

unpredictable  seizure  onset.  Studies  have  shown  that  effective  emergency

preparedness reduces the risk of complications such as oral trauma, tooth fractures,

temporomandibular  joint  injuries,  aspiration,  and  musculoskeletal  damage.

Additionally, preparedness has been associated with improved patient confidence and

adherence to dental care, highlighting the dual clinical and psychological benefits of

structured management (132).

1.7.1 Pre-Appointment Evaluation and Individualized Risk Assessment

A thorough pre-appointment assessment is the cornerstone of safe dental care

for epileptic patients. According to Martins et al. (2023), the process begins with a

detailed medical and seizure history, including seizure type, frequency, triggers, and
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any  recent  exacerbations.  This  assessment  allows  the  dental  team  to  anticipate

complications and tailor treatment plans to the patient’s specific neurological profile.

Equally essential  is  a  careful  review of  antiepileptic  medications,  including

dosing schedules,  potential  side  effects,  and interactions  with local  anesthetics  or

sedatives. Patel et al. (2023) emphasized that such review allows dentists to modify

procedural  timing,  sedation  levels,  and  pre-procedural  instructions  to  minimize

seizure risk (133).

1.7.2 Optimizing the Clinical Environment

A seizure-safe environment is essential to prevent injury and facilitate effective

dental  care.  Kousoulis et  al.  (2022) reported that  environmental  factors,  including

sudden lights, noises, or unexpected movements, can trigger seizures in susceptible

individuals. Therefore, dental operatories should be physically adapted with padded

chairs, secured instruments, and removal of sharp objects.

Scheduling plays  a  key role:  appointments  should  align  with  periods  when

patients are most alert and least fatigued, reducing seizure likelihood. Maintaining a

calm and reassuring atmosphere is equally important, as patient anxiety can increase

seizure risk. Wang et al. (2023) observed that staff training to respond confidently and

calmly  during  emergencies  contributes  to  both  patient  safety  and  psychological

comfort (134).

Environmental optimization also extends to equipment readiness, ensuring that

oxygen delivery,  suction,  and emergency medications  are  immediately  accessible.

Studies by Lee et al. (2022) demonstrated that properly configured clinical spaces
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significantly decrease response time during seizure events, thereby reducing potential

complications. 

1.7.3 Emergency Preparedness and Seizure Management Protocols

Despite  preventive strategies,  seizures can occur unexpectedly.  Clinics must

maintain well-defined,  evidence-based emergency protocols,  specifying steps from

immediate  seizure  recognition  to  post-event  evaluation.  Smith  et  al.  (2024)

emphasized that rapid protective measures—such as positioning the patient safely,

clearing the oral cavity, and supporting the head—can prevent trauma.

Airway  management  and  oxygen  monitoring  are  critical,  particularly  for

generalized tonic-clonic seizures that may compromise respiration. Administration of

rapid-acting  benzodiazepines  is  indicated  if  seizures  persist  beyond  five  minutes,

consistent with international guidelines.

Documentation  of  seizure  events,  including  duration,  type,  and  potential

triggers,  supports  post-procedural  evaluation  and  coordination  with  the  patient’s

neurologist. Periodic staff drills enhance response efficiency and ensure a coordinated

approach during real events, as highlighted by Almeida et al. (2024).

1.7.4 Post-Seizure Care and Recovery

Post-seizure care focuses on patient stabilization, assessment of oral injuries,

and safe continuation or termination of treatment. Thomas et al. (2022) emphasized

the  importance  of  monitoring  patients  through  the  postictal  phase,  during  which

confusion, fatigue, or disorientation may occur. Prompt oral assessment for soft tissue

injuries, tooth fractures, or temporomandibular joint strain is essential.
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Effective post-seizure management also involves communication with patients

and caregivers, providing guidance on post-procedural monitoring, oral hygiene, and

when to seek medical attention. Rivera et al.  (2023) reported that structured post-

seizure protocols reduce complications and reinforce adherence to follow-up care,

highlighting the integration of neurological considerations with dental management

(135).

Chapter Two: Methodology

This study employed a narrative review methodology to critically examine the

current knowledge regarding epilepsy and its implications for dental management.

The primary focus was on recent evidence and clinical practices to provide practical

guidance for dental practitioners treating epileptic patients.

2.1 Research Design
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The research  was  designed  as  a  structured  narrative  review.  This  approach

allowed for the integration of pharmacological,  clinical,  and preventive aspects  of

epilepsy  management  in  dentistry.  The  narrative  format  was  chosen  to  enable  a

detailed synthesis of diverse studies, including clinical observations, pharmacological

reports, and preventive strategies.

2.2 Data Sources and Search Strategy

A comprehensive search of electronic databases including PubMed, Scopus,

Web of Science, and Google Scholar was conducted. Keywords such as “epilepsy

AND  dental  management,”  “antiepileptic  drugs  AND  oral  health,”  and  “seizure

prevention AND dentistry” were used. The search focused on recent studies published

within the last five years (2019–2024) to ensure relevance and up-to-date evidence.

2.3 Selection Criteria

Studies were selected based on relevance to oral health outcomes in epileptic

patients, AED effects, dental trauma prevention, and clinical management strategies.

Exclusion  criteria  included  studies  published  before  2019_2025,  articles  not  in

English, and research not directly addressing dental care in epilepsy.

2.4 Data Extraction and Synthesis

Data  from the  selected  studies  were  systematically  extracted  and organized

according to major themes: AED effects on oral health, risk of trauma, preventive

strategies,  and dental  management  protocols.  Findings were then synthesized in a

narrative manner, focusing on clinical applicability and practical recommendations.
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2.5 Ethical Considerations

Since  this  study  is  a  literature-based  review,  no  direct  patient  involvement

occurred.  All  information was collected from publicly available  sources,  ensuring

adherence to ethical research standards.  Proper citation and acknowledgment were

maintained throughout the study.

Chapter Three: Discussion

Epilepsy  is  not  only  a  neurological  condition  but  also  a  condition  that

significantly  impacts  oral  health,  making  dental  care  for  these  patients  both

challenging and essential. The aim of this review was to explore how epilepsy and

long-term antiepileptic drug (AED) therapy affect oral health and to provide practical

guidance for dental management. Across the literature, it becomes clear that the oral

complications  experienced  by  epileptic  patients  are  multifactorial,  involving

medication side effects,  seizure-related trauma, and difficulties in maintaining oral

hygiene.
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One  of  the  most  consistently  reported  oral  complications  among  patients

receiving antiepileptic therapy is gingival  overgrowth, particularly with phenytoin.

Shata et al. (77), in a 2019 study conducted in Egypt on 120 pediatric patients, found

that phenytoin-induced gingival enlargement was common and often severe enough

to  compromise  routine  oral  hygiene.  Interestingly,  these  findings  align  with

Cornacchio’s  multicenter  study  in  Italy  (78,  2020),  which  also  reported  gingival

overgrowth and increased susceptibility to dental caries and gingivitis among long-

term AED users, indicating that this adverse effect is consistently observed across

diverse populations.

In Iraq,  local  studies  provide  additional  context  and highlight  variability  in

clinical presentation. Al-Mashhadani et al. (81, Baghdad, 2021) observed moderate to

severe gingival overgrowth among 85 pediatric patients on phenytoin, particularly in

those  with  suboptimal  oral  hygiene.  Conversely,  Hassan  et  al.  (82,  Basra,  2022)

reported  milder  gingival  enlargement  in  a  similar  pediatric  cohort,  attributing  the

difference  to  enhanced parental  supervision  of  oral  care  and regular  dental  visits,

illustrating how behavioral and environmental factors can modulate drug-induced oral

manifestations.  This  discrepancy  underscores  the  importance  of  context-specific

preventive strategies, even when pharmacological exposure is comparable.

Further corroborating the dose-dependent effect of phenytoin, Silva et al. (79)

demonstrated  that  higher  doses  were  associated  with  more  pronounced  gingival

overgrowth,  suggesting  a  pharmacological  gradient.  However,  Tanaka  et  al.  (80)

reported only mild gingival  changes  in pediatric  patients,  likely due to structured

professional  prophylaxis  and  rigorous  preventive  interventions,  emphasizing  that

proactive dental management can mitigate pharmacologically driven risks.
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Collectively,  these  studies  illustrate  that  while  phenytoin  is  a  primary  risk

factor for gingival overgrowth, the severity and clinical impact are modulated by a

combination of dose, patient age, oral hygiene practices, preventive interventions, and

cultural or geographic factors. From a clinical perspective, these insights highlight the

necessity  of  individualized  dental  management  plans,  integrating  both

pharmacological  awareness  and  patient-centered  preventive  strategies.  Frequent

professional dental assessments, early oral hygiene education, and coordination with

the  treating  neurologist  for  possible  medication  adjustments  can  help  minimize

gingival complications and maintain oral health in epileptic patients.

Such  findings  also  underscore  the  importance  of  interpreting  local

epidemiological  data  in  the  context  of  international  evidence,  allowing  dental

practitioners  to  implement  tailored  strategies  that  account  for  regional  behavioral

patterns,  healthcare  access,  and  preventive  care  standards,  ultimately  improving

patient outcomes.

Interestingly, not all AEDs produce the same oral manifestations. Drugs like

carbamazepine  and valproate  are  more  commonly  associated  with dry  mouth  and

changes in bone metabolism, rather than pronounced gingival enlargement (79,80).

Costa et al. emphasized that long-term use of these medications can reduce alveolar

bone  density,  which  may  complicate  procedures  like  extractions  or  implant

placement.  Comparing  these  findings  with  those  related  to  phenytoin  shows  that

dentists need to tailor their treatment plans based on the patient’s specific medication

profile,  reinforcing the importance of  individualized care highlighted in our study

objective (81).

Seizure-related  trauma represents  another  major  challenge.  Rodrigues  et  al.

(82)  reported  that  patients  experiencing  tonic-clonic  seizures  often  suffer  from
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fractured teeth, soft tissue injuries, and enamel wear. Preventive interventions, such as

the  use  of  custom  mouthguards,  were  highlighted  in  multiple  studies  (83,84)  as

effective in reducing the risk of oral trauma. These findings not only reinforce the

relevance of seizure prevention strategies in dental practice but also tie back to the

aim of the review, which is to provide practical, evidence-based recommendations for

patient safety.

Preventive  dentistry  and  education  emerge  as  central  themes  across  the

literature.  Rodrigues  et  al.  and  Amrollahi  et  al.  found that  structured  educational

programs for patients and caregivers significantly improved oral hygiene and reduced

caries incidence, while also enhancing patient safety during seizures. When compared

to clinical observations by Shata et al., it is evident that combining education with

preventive  interventions  creates  a  synergistic  effect,  leading  to  better  oral  health

outcomes and aligning perfectly with the purpose of this review: to integrate scientific

evidence with practical dental care (85, 86 87).

Overall,  the  evidence  shows that  while  AEDs are  indispensable  for  seizure

control,  they  come  with  oral  health  consequences  that  cannot  be  ignored.  The

comparison  of  previous  studies  highlights  a  recurring  theme:  effective  dental

management in epileptic patients requires a comprehensive approach that considers

medication  effects,  seizure  risks,  preventive  strategies,  and  patient  education.  By

understanding  these  interconnected  factors,  dental  professionals  can  develop

individualized  care  plans  that  reduce  complications,  protect  oral  health,  and

ultimately improve the quality of life for these patients.

The  literature  confirms  that  epilepsy  affects  oral  health  through  multiple

pathways.  A  careful  analysis  of  previous  studies  shows  that  targeted  preventive
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measures, patient and caregiver education, and individualized clinical planning are

essential for achieving safe and effective dental care.

The  findings  of  this  review  support  the  goal  of  providing  dentists  with

evidence-based  guidance  to  manage  epileptic  patients  in  a  proactive  and  patient-

centered manner.

Chapter Four: Conclusions and Recommendations

4.1 Conclusions
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• Epileptic  patients  face  oral  health  challenges  from  seizures  and  AED  therapy,

including gingival overgrowth, dry mouth, bone changes, caries, and trauma.

• Phenytoin  is  most  associated  with  gingival  enlargement;  other  AEDs  like

carbamazepine and valproate mainly cause xerostomia and bone-related effects.

• Seizures increase the risk of dental injuries, highlighting the need for preventive care

and safety protocols.

• Preventive dentistry and patient education improve oral hygiene, reduce caries, and

enhance safety.

• Effective dental care requires a comprehensive, individualized approach integrating

medication knowledge, seizure management, trauma prevention, and education.

4.2 Recommendations

• Assess the AED regimen and plan treatment accordingly.

• Implement preventive measures: professional cleaning, fluoride, salivary stimulants,

and mouthguards.

• Maintain emergency protocols and train staff for seizure management.

• Include patient and caregiver education on oral hygiene, diet, and seizure safety.

• Collaborate with neurologists to optimize seizure control and oral health.

 4.3 Future Research Suggestions

1. Long-term impact of modern AEDs on oral health and bone metabolism.
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2. Effectiveness of structured preventive dental programs in reducing oral complications

and trauma.

3. Development  of  standardized,  evidence-based  dental  care  protocols  for  epileptic

patients.
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