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Oral and maxillofacial trauma 
in patients with epilepsy
Prospective study based on an outpatient population

Eduardo Ruocco Nonato1, Moacir Alves Borges2

ABSTRACT
Objective: This study aimed to evaluate oral and maxillofacial trauma caused by falls 
during epileptic seizures. Method: A prospective case-control study was carried out 
among patients recruited from both the Epileptic Outpatient Clinic and the Emergency 
Room of Hospital de Base during 2006. The study group was composed of patients with 
epilepsy that had been diagnosed by a specialist. Oral and maxillofacial trauma was 
diagnosed using a questionnaire together with physical and radiographic examinations. 
A control group was formed from non-epileptic relatives or neighbors of the patients. The 
two groups were compared with regard to the number and type of oral and maxillofacial 
trauma events suffered. Odds ratios with a 95% confidence interval, dependency analysis 
and the Pearson c2 test were used for statistical analysis, and the significance level was set 
at p≤0.05. Results: A total of 159 patients with epilepsy (91 males; 57.3%) and 68 control 
individuals (28 males; 41.1%) were enrolled in the study. The frequencies of oromaxillary 
trauma in the study and control groups were 23.9% and 4.4%, respectively. Generalized 
tonic-clonic, generalized and non-classified seizures were strongly associated with trauma. 
The commonest lesions were fractures of dental tooth crowns (32.9%), followed by tooth 
avulsion (7.6%), tooth luxation (5%) and fracturing of prostheses in edentulous patients 
(3.8%). Conclusion: This work shows that injuries to the face and teeth are statistically more 
common in patients with epilepsy than in the general population, and that individuals who 
suffer seizures without aura are the most affected.
Key words: epilepsy, oral trauma, maxillofacial trauma.

Trauma oral e maxilofacial em pessoas com epilepsia: estudo prospectivo com base 
ambulatorial

RESUMO
Objetivo: O objetivo desse estudo foi avaliar a relação da epilepsia sobre as ocorrências 
de trauma dento-alveolar e maxilofacial causados por quedas. Método: Estudo caso-
controle prospectivo foi conduzido no ambulatório de epilepsia e do Pronto Atendimento 
do Hospital de Base de São José do Rio Preto-SP no ano de 2006. Pacientes do grupo 
caso foram diagnosticados pelo neurologista chefe (sênior) especialista em epilepsia 
e avaliados quanto ao trauma oral e maxilo-facial pelo pesquisador, por meio de 
questionário, exame clínico e radiográfico, por ordem de chegada. O grupo controle (GC) 
foi constituído incluindo indivíduos sem crises, que fossem familiares ou vizinhos próximos 
dos pacientes com diagnóstico de epilepsia. Intervalo de confiança 95%, ODD, análise 
de dependência (ANADEP) e c2 de Pearson foram utilizados para análise estatística e se 
adotou nível de significância de p≤0,05. Resultados: Analisaram-se 159 pacientes com 
epilepsia, dos quais 91(57,3%) masculinos e 68 do GC, dos quais 28 (41,1%) masculinos. A 
frequência do trauma oro-maxilar em paciente com epilepsia foi 23,9% e no GC foi de 4,4. 
As crises tônico-clônicas generalizadas, crises generalizadas e as não classificadas estão 
fortemente co-relacionadas ao trauma. Fraturas das coroas dentais (32,9%), seguidas de 
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avulsão dentária (7,6%), luxação dentária (5%) e fratura da prótese em pacientes edêntulos 
(3,8%) foram as lesões mais encontradas. Conclusão: O trabalho mostra que os ferimentos 
na face e dentes são frequentes em pacientes com crises epilépticas quando comparados 
ao GC, sendo as pessoas com crises sem a aura as mais afetadas.
Palavras-chave: epilepsia, trauma oral, trauma maxilofacial/epilepsy, oral trauma, 
maxillofacial trauma.

Epilepsy is a chronic disorder with unpredictably re-
curring seizures1. Epileptic seizures are the result from 
temporary dysfunction of the brain caused by diffuse 
(self-limiting) abnormal hypersynchronic electrical dis-
charges from the cortical neurons2.

In the city of São José do Rio Preto, according to a 
study by Borges et al.3, the prevalence of epilepsy is esti-
mated to be 18.6 per 1000 inhabitants and is closely as-
sociated with individuals’ social class. Using the same 
methodology in the cities of São José do Rio Preto and 
Campinas, these authors subsequently confirmed this  
estimate4.

Epileptic seizures are classified as partial or general-
ized5. Partial epileptic seizures are subdivided into simple 
or complex, with the possibility that both of these can 
evolve to generalized tonic-clonic seizures. Tonic-clonic 
seizures are today popularly called convulsions and in the 
past the manifestations of “falling sickness” caused panic 
among bystanders and family alike6.

The fact that seizures occur without forewarning ex-
poses patients with epilepsy to the risk of injury. Some 
researchers7-9 have reported a correlation between epi-
leptic seizures, in particular generalized atonic seizures 
and tonic-clonic seizures, and head and facial injuries. 

The aim of this study was to evaluate the relation-
ship between epilepsy and the occurrence of dentoalve-
olar and maxillofacial trauma due to falls. 

METHOD
A case-control study was carried out based on the 

premise that epileptic seizures may be a determining 
factor in dentoalveolar and facial injuries due to falls.

This study was approved by the Research Ethics 
Committee of the School of Medicine of São José do Rio 
Preto (protocol 016/2005-13/02/2006), and all individ-
uals who agreed to participate in the study were required 
to give their informed written consent. 

The study was performed in the Epilepsy Outpatient 
Clinic of the Neurology Department of Hospital de Base 
(FAMERP/FUNFARME) in São José do Rio Preto, Brazil. 
Hospital de Base is a tertiary-level hospital that treats 
victims of dentoalveolar and facial injuries.

A total of 159 adult patients with epilepsy who lived 
in the urban region of São José do Rio Preto were en-
rolled in the study according to their order of arrival. 

Sixty-eight individuals were also recruited for this study 
to form a control group. An experienced neurologist 
treated the patients and diagnosed the type of epilepsy. 
The diagnosis was based on the patients’ clinical history 
and on data gathered from the patients and from indi-
viduals accompanying the patients. The patients’ med-
ical records and complementary examinations were also 
analyzed. Data relating to dentoalveolar and maxillofa-
cial trauma during 2006 were gathered with regard to 
both the epilepsy patients and the control group by a 
specialist, using a questionnaire that included questions 
about the frequency and causes of traumas and the man-
agement adopted, as well as personal data.

Statistical analysis
Percentages and descriptive statistics were used to 

characterize the study participants with regard to gender, 
age, schooling, type of seizure, frequency of seizures and 
tooth and facial injuries. Dental trauma, facial injuries 
and the combination of dental trauma and facial injuries 
were the independent variables of greatest interest in the 
analysis. Odds ratios with a 95% confidence interval were 
calculated to compare the chances of trauma occurring 
among the epilepsy patients and in the control group. The 
degree of association between trauma and epilepsy and 
the homogeneity test with dependency analysis and the 
Pearson chi-square test complemented the comparison be-
tween the two groups. Data were input on MS Excel 2007 
spreadsheets and analyzed using the Minitab® 15.1 com-
puter program. The significance level was set at p≤0.05.

RESULTS
Out of the 159 epilepsy patients, 91 (57.3%) were 

male and 68 (42.8%) were female. The patients’ mean 
age was 35.8 years (standard deviation, SD=12.8; range: 
14 to 75 years). The mean age for men in this group was 
35.6 years (range: 14 to 75) and for women, 36.2 years 
(range: 14 to 64). Twenty-eight (41.1%) of the 68 individ-
uals in the control group were men. The mean age among 
the controls was 47 years (SD=17.6; range: 12 to 82) with 
a mean of 51.7 years (range: 12 to 82) for men and 44 
years (range: 15 to 72) for women. Thus, there was a sig-
nificant difference in mean age between the epilepsy pa-
tients and the controls (p=0.000). Table 1 lists the char-
acteristics of the epilepsy patients’ condition.
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Table 1. Clinical characterization of the epilepsy in the study 
group.

Variables N=159

Type of seizures

   Non-convulsive seizure1 19

   CTC without aura2 57

   CTC with aura3 83

Frequency of seizures

   Without 33

   Annual 34

   Quarterly 46

   Weekly 46

Age at onset 17.3±12.2

Duration (years) 18.3±12.5
1Includes non-convulsive generalized seizures, partial seizures (simple 
with or without automatisms) without evolution to tonic-clonic seizures 
and non-classified seizures; 2Partial seizures (simple with or without 
automatisms) with evolution to tonic-clonic seizures (without aura); 3Tonic-
clonic seizures with aura (simple and/or with automatisms) with evolution 
to tonic-clonic seizures.

Table 2. Frequency of orofacial traumas among individuals in the 
study and control groups.

Group
Without trauma1

N (%)
With trauma

N (%)
95% confidence 

interval

Study 121 38 69.1-82.7

Control 3 65 –2.6-9.3
1Odds ratio=6.8.

The frequencies of trauma to the face and teeth were 
compared between the epilepsy patients and the con-
trols (Table 2). The epilepsy patients were found to have 
suffered significantly more facial and dental injuries 
(p=0.000).

Figure 1 shows that the most common oral trauma 
caused by seizures was fracturing of the dental tooth 
crown (32.9%), followed by tooth avulsion (7.6%), tooth 
luxation (5%), fracturing of the prosthesis in edentulous 
patients (3.8%), an association of tooth luxation and 
avulsion (1.3%) and fracturing of the prosthetic crown 
(1.3%). Lacerations were the most common facial inju-
ries (29.5%), followed by nose fractures (2.5%), condyle 
fractures (2.5%), lower jaw fractures (2.5%) and temporo-
mandibular joint luxation (1.3%).

Figure 2 shows that generalized tonic-clonic, general-
ized and non-classified seizures were strongly correlated 
with trauma, while simple and complex partial seizures 
were associated with non-trauma.

DISCUSSION
The sample size in this study proved to be satisfac-

tory for reaching reliable conclusions from the statistical 
analysis. Epilepsy in adults is independent of gender, as 
also reported by Borges et al.3 Most of the study partic-
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Association of the tooth luxation and avulsion
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Fig 1. Main types among the 79 orofacial lesions that occurred during epileptic seizures.
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Fig 2. N: without; Y: with; CPC-CTC: complex partial seizure with 
evolution to tonic-clonic seizures; CPS-CTC: simple partial sei-
zures with evolution to tonic-clonic seizures; CTCG: generalized 
tonic-clonic seizures; NON CLAS: non-classified; GS: generalized 
seizures. Dependency analysis and Pearson/χ2, p-value=0.05.
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ipants were in the adult age range, in which the risk of 
accidents between the two groups is similar.

The difference between the numbers of men and 
women in the sample of patients with epilepsy was  
probably a chance occurrence, whereas the greater 
number of women in the control group was because 
the majority of individuals who accompany patients are 
women. Moreover, among the controls, the mean age of 
the men was higher than that of the women, perhaps be-
cause it is normally older men who accompany patients to  
consultations. 

The results showed that the patients with epilepsy 
were significantly more susceptible to facial and dental 
injuries than were the controls. This has been reported 
by several other authors, including Martin10, who stated 
that medical conditions such as uncontrolled attacks can 
put patients at risk of suffering orofacial trauma. A study 
by Aragon et al. found that the injuries caused by falls 
during seizures, such as lower jaw fractures, mainly re-
lated to atonic seizures (“drop attacks”)6, in which, for ex-
ample, children hit their chins on a table. This has also 
been reported in other medical papers. Although atonic 
seizures are more common during childhood (due to the 
Lennox-Gastaut syndrome), adults can also suffer gen-
eralized atonic seizures11 or even negative frontal motor 
seizures12. These types of seizures can cause severe inju-
ries due to falls, especially of the face and mouth, since 
the head is unprotected13. According to Aragon et al., the 
most common types of injuries that follow seizures are 
head trauma, fractures, burns and dental trauma8. Burns 
are common particularly in relation to partial seizures 
with automatisms of the temporal and frontal lobes. Pub-
lished papers have paid little attention to injuries caused 
by epileptic seizures, in particular burns, except for a few 
papers relating to children.

Patients with epilepsy have greater prevalence of  
injuries to the front teeth because of falls relating to  
seizures9. 

In this work, as also seen by Andreasen et al.14, we 
found that injuries to the dental crown were the com-
monest type of injuries. These authors reported that the 
frequency of dental injuries was high in many countries. 
The most common injuries to the permanent dentition 
are due to falls, followed by road traffic accidents, phys-
ical violence and sport. Traumatic dental injuries rep-
resent an acute transmission of energy to the tooth and 
support structures, which results in fractures, disloca-
tions, crushing of support structures (gums, periodontal 
ligament and bone), or any combination of these inju-
ries. Silveira15 emphasized the high incidence of dental 
injuries in patients with neurological problems, including 
epilepsy. 

Tooth trauma can be divided into injuries that in-

volve the hard tissues of the tooth and pulp (enamel frac-
tures, dentine, dental tooth crown, the root, the alveolar 
ridge and even the alveolar process) and are classified ac-
cording to the extent of the injury. Another classification 
evaluates injury to periodontal tissues, the gums and the 
cheek mucosa. Injuries to the periodontal tissues can be 
divided in concussion, subluxation and extrusive luxa-
tion lesions14,16. 

Trauma, especially involving the front teeth, has an 
unfavorable effect on individuals’ functioning, sympto-
mology and physical activities, and it affects their self-
esteem, which in turn interferes in behavior and per-
sonal success. In childhood, the number of avulsions that 
occur as a result of trauma is more commonly due to 
the fragility of the bone tissue that surrounds deciduous 
teeth. In adults, since the bone structures are more re-
sistant, dental injuries almost always lead to fracturing of 
the teeth. Bone fractures occurs less frequently and only 
in more serious accidents17.

Some anatomical factors predispose patients and 
thus increase their susceptibility to dental injuries. These 
factors include Angle class II malocclusion, overjet ex-
ceeding 4 mm, open bite, short and hypotonic lower 
lip and mouth-breathing18. According to Dingman and 
Natvig19, facial fractures can be classified as simple, com-
pound, comminuted and greenstick. With regard to the 
location of the fracture, they can be classified as in the 
lower jaw (symphysis region, body, angle, branch, con-
dyle apophysis, coronoid apophysis and alveolar process); 
zygomatic bone (Group I: without significant dislocation; 
Group II: fractures of the zygomatic arch; Group III: frac-
tures without rotation of the body; and Group IV: frac-
tures of the body with medial rotation); upper jaw (Le 
Fort I: horizontal fracture; Le Fort II: pyramidal fracture; 
and Le Fort III: craniofacial dissociation); and nose bones 
(inferior and lateral dislocation; separation of the nasal 
bones at the median line and at the frontal apophysis of 
the upper jaw; “free open” type fracture; posteroinferior 
dislocation; comminuted fracture of the nose bones; and 
fracture of the nasal septum with separation of the nasal 
bones of the frontal apophysis of the upper jaw).

Fonseca et al.20 reported that 29% of lower jaw frac-
tures involved the mandibular body; 26%, the mandib-
ular condyle; 25%, the mandibular angle, 17%, the man-
dibular symphysis, 4%, the mandibular root; and 4%, the 
mandibular coronoid process.

The causes of 85% of injuries to the zygomatic bone 
are robberies, falls and sporting injuries, according to 
some authors21. Fractures of the nasal bones are the most 
common facial skeletal fractures and account for about 
40% of all facial fractures22. 

Finally, this study showed that seizures without aura 
(generalized and partial seizures without aura and with 
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evolution to tonic-clonic seizures) are the type of sei-
zures that are most commonly associated with facial 
and mouth injuries. Individuals who suffer this type of 
seizure have no time to protect themselves, while pa-
tients who suffer seizures with aura (prior warning) are 
less likely to injure themselves because they are able to  
prevent falls.

This work shows that facial and dental injuries are 
more common in patients with epileptic seizures, com-
pared with a control group, and that individuals suffering 
seizures without aura are the most affected.
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