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Effects of anti-epileptic 
drugs on the oral health 
of paediatric patients 
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Aim To evaluate the effects of epilepsy therapy on the oral 
health in paediatrics patients. 

Materials and methods The test has involved 57 patients. 
The patients were stratified in three groups: monotherapy group, 
politherapy group and control group. They were examined and 
after that the test groups were compared with the control group. 

Results Statistical results show the absence of significant 
differences between test and control groups.

Conclusions Paediatric epileptic patients seem to have a 
greater risk of having a worse oral health status compared 
with healthy patients. However, if the patient is well monitored 
and undergoes regular dental checks, the oral condition is 
comparable to a healthy subject.
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Introduction

Epilepsy is a chronic disease that affects around 50 million 
people worldwide. It is characterised by recurrent seizures, which 
are not recognisable by an external observer and which are brief 
episodes of involuntary movement that may involve a part of the 
body (partial) or the entire body (generalised) and are sometimes 
accompanied by loss of consciousness and bowel control or 
bladder function [World Health Organization, 2019].

There are many types [Araiche and Brode, 1959] and many 
causes [Ercoli et al., 2015] of epilepsy: it is very important 
determine the type of seizure to guide differential diagnosis, 
choose the right therapy and establish prognosis. However, not 
all seizures may fit easily into classification schemes, especially 
those occurring during infancy [Boutiouet al., 2020]. According to 
a recent study, the lifetime prevalence is 7.60 per 1,000 persons 
(95% CI 6.17–9.38) while the incidence rate is 61.44 per 100,000 
person-years (95% CI 50.75–74.38) [Fiest et al., 2020].

Pharmacological therapy can be very effective  in reducing 
or even eliminating seizures. The treatment goal is to employ a 
drug with the least side effects, while monitoring the patient and 
adjusting the dosage if needed.[Nevitt et al., 2017].

For a long time, the only therapeutic option was to employ 
some “classic” anti-epileptic drugs (AEDs), which have many 
side effects [Suneja et al., 2016]. 

Recently, new drugs have been made available. In addition, 
the modern approach involves the use of different protocols, 
such as monotherapy and polytherapy, where, as always, the 
choice of drug is a crucial.

AEDs are generally well tolerated in therapeutic doses; 
however, they may have very important toxic and side effects 
that are both systemic and neurological [De Negri, 2004]. One 
common side effect is gingival fibromatosis, which can be caused 
by three classes of systemic drugs, such as anticonvulsants, 
calcium channel blockers and immunosuppressants [Ercoli, 2015]. 
It is characterised by the accumulation of extracellular matrix in 
the gingival connective tissue, caused by a reduced phagocytosis 
of collagen by gingival fibroblasts [Boutiou et al., 2020]. In fact, 
some drugs act as intracellular calcium antagonists, which is 
involved in regulating the affinity of the bond between α2β1 
integrin (on the surface of fibroblasts) and collagen [López-
González, 2017]; however, the cause of this side effect in children 
with epilepsy was unclear [Yeung et al., 2017]. In addition, 
teenagers and subjects under 30 years show worst reactions 
than older patients [Ercoli, 2015].  

The aim of present study is to evaluate the effects of epilepsy 
treatment on the oral health in paediatric patients to assess the 
presence or the absence of intraoral side effects. 

Materials and methods

The sample consisted of 57 patients, grouped as follows.
Tests groups: 21 patients in monotherapy with valproic acid, 

levetiracetam, oxcarbazepine, topimarate or lamotrigine; 18 
patients in politheraphy with the above mentioned AEDs.

Control group: 18 healthy patients.
The inclusion criteria were the following.

Epileptic Paediatric patients.
Patients with teeth.
Patients under 1–3 months (therapeutic dose) monotherapy or 

politherapy with valproic acid or levetiracetam or oxcarbazepine 
or topimarate or lamotrigine. 
The exclusion criteria were:
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Patients without teeth;
Epileptic patients who had already suspended antiepileptic 

therapy with other drugs; 
Patients with other systemic diseases and/or disability.

Patients underwent dental examination, and the following 
parameters were recorded.

Plaque index (PI) [Silness and Löe, 1964] (Table 1).
Gingival index (GI) [Löe, 1967] (Table 2).
Angle’s class of malocclusion.
Use of fluoride (such as fluorinated toothpaste).
DMFT and dmft indexes.

At T0 patients had optimal hygiene conditions: they had a 
professional dental hygiene before starting pharmacological 
therapy (IP = 0; IG= 0) and they had been motivated to oral 
hygiene at home.

The DMFT remained unchanged from T0 to the subsequent  
controls, with p=0.2649. 

The AEDs included in this paper, the mechanisms of action 
and the effects are reported in Table 3.

Parental informed consent was obtained for all patients before 
they were examined (Italian Personal Data Protection Code - 
Legislative Decree no. 196 of 30 June 2003). The selected subjects 
participated voluntarily in the study.

In this study, the approval from the Ethics Committee was 
not required since the research protocol was based on a clinical 
protocol previously approved by the Department of Medical, 
Oral and Biotechnological Sciences, University of Chieti-Pescara, 
Chieti (Italy) for medical use.

Kruskal-Wallis test was used to perform statistical analysis 
to assess the presence of statistically significant differences 
between groups: monotherapy, politherapy and control group. 
In addition, a statistical comparison was made between patients 
using valproic acid and the other ones.

Data were expressed as: mean ± Standard Deviation. We used 
t-Student test and p value <0.05 was considered statistically 
significant. 

Results

Regarding the type of occlusion recorded in the patients, data 
are as follows.

Class I, 66% of cases.
Class II, 17% of cases. 
Class III, 17% of cases.
Most patients, 83%, declared to use fluoride substances.
As for PI, we did not find any significant difference between 

monotherapy group, politherapy group and control group 
(p=0.0728).

About GI, we did not find any significant difference between 
monotherapy group, politherapy group and control group 
(p=0.1847).

About DMFT and dmft index, we did not find any significant 

CLONAZEPAM Increases the 
action of the 
GABA inhibitory 
neurotransmitter

Sedative effect; in 
the child, changes in 
behaviuor and increase in 
salivation
 

TOPIRAMATE Blockage of 
dependent sodium-
voltage channels, 
enhancement 
of GABAergic 
transmission, 
attenuation of 
excitatory activity 
of AMPA-Kainate 
neurotransmitters  
O receptors?

Sedation, difficult 
concentration, reduced 
mental performance, 
decreased appetite, 
dizziness, behavioural 
disorders, may 
favor kidney stones, 
contraindicated in those 
who have suffered from 
renal colic

LEVETIRACETAM  Binds to the 
synaptic sites of 
the central nervous 
system cells. It is 
possible that it 
forms paroxysmal 
neuronal discharges 
and inhibits the 
propagation of 
the epileptogenic 
discharge  

Drowsiness and asthenia, 
dizziness, NB: transient 
side effects, well tolerated

OXCARBAZEPINE Dependent sodium-
voltage channel 
blocker, potassium 
conductance 
modulation, 
differential 
inhibition of 
dependent calcium-
voltage channels

Dizziness, asthenia, 
ataxia, headache, 
hyponatremia; in patients 
with allergic reactions to 
carbamazepine, it can be 
very well tolerated
 

VALPROIC ACID Increased inhibitory 
activity of the 
neurotransmitter 
GABA, modulation 
of permeability of 
sodium channels

Nausea, vomiting, 
gastralgia, subsequently 
increased appetite and 
weight; possible increase 
in hair loss and menstrual 
disorders; in predisposed 
subjects, increased 
ammonium in the blood 
with confusional state, 
very rarely severe toxic 
hepatopathy

VIGABATRIN Increased the action 
of the inhibiting 
amino acid GABA, 
in combination with 
other drugs

Drowsiness, weight gain 
psychiatric disorders, 
narrowing of the field 
of vision, campimetric 
examination should be 
regularly practiced every 
six months

TABLE 3 AEDs used in this work, their mechanisms of action and 
effects

0 Healthy gingiva

1 Mild inflammation-no bleeding on probing

2 Moderate inflammation-bleeding on probing

3 Severe inflammation

TABLE 1 Gingival index (Loe, 1967)

0 No plaque

1 A film of plaque adhering to the free gingival margin and 
adjacent area of the tooth. The plaque may be seen in situ only 
after application of disclosing solution or by using the probe 
on the tooth surface.

2 Moderate accumulation of soft deposits within the gingival 
pocket or the tooth and gingival margin visible to the naked 
eye.

3 Abundance of soft matter within the gingival pocket and/or on 
the tooth and gingival margin

TABLE 2 Plaque index (Silness and Loe, 1964)
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group, politherapy group and control group regarding PI and 
GI. In addition, there are not significant differences between 
valproic acid - group, second generation AED group and control 
group. A better oral care prevents cavities: it has been proven that 
poor to oral care, typical of patients undergoing this therapy, is 
correleted to a higher dmft/DMFT [Ghafoor et al., 2014]. Patients 
under strict clinical monitoring, such as our sample of patients, 
may have the same dmft/DMFT of completely healthy patients 
[Gurbuz and Tan, 2010; Ferrazzano et al., 2020].

The occurrence of possible oral side effects caused by new and 
old-generation drugs in patients who have been in therapy for at 
least three months has been evaluated, and there is a negative 
response, in accordance with literature. Despite the numerous 
side effects, such as gingival hypertrophy, reported in patients 
treated with valproic acid [Suneja et al., 2016], those effects were 
related to syndromes associated with epilepsy and were not the 
direct result of the drug itself on the gingival tissue; therefore, 
having excluded “patients with systemic diseases” in this paper, 
we found no case of gingival hypertrophy. 

Based on our findings and those from the literature, it can be 
concluded that paediatric epileptic patients and those who use 
AEDs would seem at greater risk [Ferreira et al., 2019] for a worse 
oral health status compared with healthy patients. 

However, as evidenced by this paper, if the patient is well 
monitored from the point of view of antiepileptic therapy and 
undergoes regular dental checkups, the oral status is comparable 
to that of a healthy subjects, because in this case oral side effects 
are not attributable to the drug therapy. 

To achieve this, a good cooperation between the different 
health professionals who follow these patients and the patients’ 
families is needed.

Further studies shall be carried out. 
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