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Objective: this study aimed to present the causes and 
prevalence of maxillofacial fractures that occurred in 
the region of Araraquara-SP – Brazil, during a 6-year 
period. Methods: information regarding age, gender, 
etiology, and maxillofacial fracture site, as well as type 
of radiographic examination were evaluated. Data 
were gathered from the radiographic examination and 
radiographic report of the Division of Dentomaxillofa-
cial Radiology, and from charts of the Division of Oral 
and Maxillofacial Surgery of patients attending for ma-
xillofacial fractures from 2004 to 2009. A descriptive 
statistical analysis was developed using Epi-Info 3.5.1. 
Results: from a total of 11,728 patients assisted, 407 pa-
tients presented maxillofacial fractures. The prevalent 
age ranged from 21 to 30 years old. From the total pa-
tients, 322 were men and 85 were women (ratio of men 
to women was 3.8:1). Panoramic radiography (n = 306) 
was most frequently used to observe maxillofacial frac-
tures. Mandibular fractures were frequent in the body 
of the mandible (n = 127), followed by symphysis (n = 
102), and the prevalent cause was traffic accidents (n = 
161). Conclusion: more than half of affected individuals 
were younger than 40 years of age. The body of the 
mandible was the most common fracture location vi-
sualized by panoramic radiography for traffic accidents 
and fights.

Keywords: Fractures. Epidemiology. Retrospective stu-
dies.
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Introduction

Maxillofacial injuries represent one of the most 

important health problems worldwide1 and vary 

from country to country2. The epidemiology of fa-

cial fractures varies according to the type, severity, 

and cause of injury, depending on the population 

studied3. The patterns of maxillofacial fracture pre-

sentation are consistently influenced by geographic 

area, environment, gender, age, socioeconomic sta-

tus of the patient, and the period of the investiga-

tion1,2,4. According to reports from developing coun-

tries, road accidents are the predominant cause of 

maxillofacial injuries1,5-7, while data from developed 

countries suggest assaults as the most frequent 

etiology of such fractures1,5,8-10.

The coordinated and sequential collection of in-

formation concerning demographic patterns of ma-

xillofacial injuries may assist healthcare providers 

to record details and data from facial traumas. Con-

sequently, an understanding of the cause, severity, 

and temporal distribution of maxillofacial trauma 

allows clinical and research priorities to be establi-

shed for effective treatment and prevention of these 

injuries1.

A clearer understanding of the demographic 

patterns of maxillofacial injuries will assist heal-

thcare providers as they plan and manage the tre-
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atment of traumatic maxillofacial injuries2,11. Con-

tinuous long-term collection of data regarding the 

epidemiology of maxillofacial fractures is important 

because it provides information necessary for the 

development and evaluation of preventive measu-

res to reduce the incidence of facial injuries3.

Few specific epidemiologic reports about ma-

xillofacial fractures in South America are available 

in literature. Therefore, data were collected from 

radiographic reports of different radiographic tech-

niques to obtain information about maxillofacial in-

juries. The present study aimed to present the cau-

ses and prevalence of maxillofacial fractures over a 

6-year period at Dental School.

Methods

This study was approved by the Ethics in Hu-
man Research Committee of the Dental School (pro-
tocol no. 11/09). This 6-year retrospective epidemio-
logical study was performed among 11,728 patients 
who attended the Division of Dentomaxillofacial 
Radiology and the Division of Oral and Maxillo-
facial Surgery at a Dental School. The Division of 
Oral and Maxillofacial Surgery provides maxillo-
facial trauma referrals for the entire population of 
Araraquara and outside region, a population of ap-
proximately 1 million inhabitants.

This study involved the review of radiographic 
examinations and respective reports of patients 
who attended the Division of Dentomaxillofacial 
Radiology from January 2004 to December 2009, 
and a review of charts from the Division of Oral 
and Maxillofacial Surgery to determine the cause of 
fracture and confirm the site, when required. All pa-
tients with maxillofacial fractures and prevalence 
of fractures (n = 407) were included; other patients 
who attended the Dentomaxillofacial Radiology cli-
nic, but did not present maxillofacial fractures and 
patients who received orthognathic surgery were 
excluded. Our form included an item that indica-
ted whether the patient had received treatment or 
not, considering that the first care of patients with 
fractures most often occurred in the hospital by a 
team of professors of the Division of Oral and Ma-

xillofacial Surgery, where computed tomography is 
available. Thereby the immediate postoperative pe-
riod and the control postoperative period were per-
formed at the Dental School and these data were in 
the patient’ charts, including the anatomic site of 
injuries. The variables analyzed included age, gen-
der, anatomic site of injuries, type of radiographic 
examination, and cause of maxillofacial fracture. 
The radiographs verifying maxillofacial injuries 
were requested from the Division of Dentoma-
xillofacial Radiology to evaluate the patient before 
and after surgical treatment. Data were collected 
on forms and then typed; calculation results were 
performed by means of Epi Info 3.5.1 software. The 
statistical analysis involved descriptive statistics.

Results

In the 6 years of this study, from a total of 11,728 
patients who attended the Dentomaxillofacial Ra-
diology Division, 407 patients presented maxillofa-
cial fractures: 322 patients were male (79.1%) and 
85 patients were female (20.9%), and the ratio of 
men to women was 3.8:1.

Patients ranged from 1 to 90 years of age, with 
mean age ranging from 21 to 30 years old (n = 122), 
followed by 31 to 40 years old (n = 88), considering 
the prevalence of men in all studied age groups.

The radiography most frequently used to visu-
alize maxillofacial trauma was the panoramic ra-
diography (46.5%), followed by Waters’ projection of 
the skull (18.5%), and the submentovertex projec-
tion (11.9%).

The most frequent cause of maxillofacial inju-
ries (Table 1) for both genders was traffic accidents 
(39.6%), followed by fights (21.6%). In women, the 
second most frequent cause was falls (22.4%). With 
regards to specific information about traffic acci-
dents, automobile accidents (39.1%), followed by 
motorcycle accidents (30.4%), were the most fre-
quent for both genders. It should be pointed out 
that the number of women in traffic accidents (n = 
36) was inferior to that of the number of men who 
were involved in motorcycle accidents (n = 39), whi-
ch was ranked in the second place of occurrence.

Table 1 -  Distribution of the causes of maxillofacial fractures, according to gender

Causes
Male Female Total

n % n % n %

Traffic accident 125 38.8 36 42.4 161 39.6

Fights 74 23.0 14 16.5 88 21.6

Other 54 16.8 15 17.6 69 17.0

Falls 27 8.4 19 22.4 46 11.3

Work accident 15 4.7 0 0.0 15 3.7

Gunshot 11 3.4 1 1.2 12 3.0

Sport accident 9 2.8 0 0.0 9 2.2

Animal accident 6 1.9 0 0.0 6 1.5

Surgical accident 1 0.3 0 0.0 1 0.3

Total 322 100 85 100 407 100
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With regards to the distribution of maxillofa-
cial fractures (n = 927), 464 fractures occurred in 
the mandible, while 463 fractures occurred in the 
maxilla, middle third of face, and elsewhere. Consi-
dering that panoramic radiography (Table 2, Figu-
res 1 and 2) was the most requested radiography, a 
study was made on the distribution of the location 
of maxillofacial fractures in this radiographic exa-
mination (n = 687). The most frequent site observed 
was the body of the mandible (18%).

Table 2 –  Distribution of maxillofacial fractures sites visualized in 
panoramic radiography

Fracture site
Total

n %

Body of the mandible 124 18.0

Symphysis 99 14.4

Condyle 86 12.5

Orbital cavity 85 12.4

Angle of the mandible 70 10.2

Middle third of the face 68 9.9

Zygomatic bone 60 8.7

Ramus of the mandible 48 7.0

Dentoalveolar process in mandible 19 2.8

Anterior region of maxilla 13 1.9

Dentoalveolar process in maxilla 10 1.5

Coronoid process 5 0.7

Total 687 100

Figure 1 - Panoramic radiography showing right body of mandible 
and condyle fractures

 

Figure 2 -  Left condyle fracture showed by panoramic radiography 
and anteroposterior Towne’s projection of the skull

As seen in Table 3, traffic accidents (n = 238) 

were the most frequent cause of sites of maxillo-

facial injuries, followed by fights (n = 110). Ani-

mal accidents caused only injuries in the body of 

the mandible and the zygomatic bone (n = 4 and 

n = 1, respectively). When panoramic radiography 

was considered, traffic accidents were also ranked 

as the most frequent cause, which included mo-

torcycle, automobile, and bicycle accidents, and 

pedestrian-motor vehicle accidents (MVA). When 

symphysis was prevalent on panoramic radiogra-

phy, motorcycle accidents (n = 15), followed by au-

tomobile (n = 13) and bicycle (n = 13) accidents were 

observed.

Table 3 -  Frequency of the causes of maxillofacial fractures according to site

Automobile 
accidents

Motorcycle 
accidents

Bicycle 
accidents

MVA Fights Unknown Falls
Work 

accidents
Sport 

accidents
Gunshot

Animal 
accidents

Orbital cavity 40 25 15 2 33 16 10 8 5 1 0

Body of mandible 12 18 13 2 30 23 7 6 2 4 4

Zygomatic bone 24 15 13 2 23 16 6 8 5 3 1

Middle third of the 
face

28 18 9 2 24 11 9 5 4 2 0

Total 104 76 50 8 110 66 32 27 16 10 5
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Traffic accidents (43.4%) were the main cause 

of injuries for both genders, from 21 to 30 years old. 

Animals (3.1%), sport (4.1%), and work (2%) acci-

dents were injury types only observed for men. Fi-

ghts (22.7%; 16%), others (15.4%; 20%), gunshots 

(5.1%; 4%), and falls (6.2%; 8%) were found in men 

and women, respectively.

For the prevalent age group, motorcycle ac-

cidents (43.4%) were the most common cause for 

men and women, followed by automobile accidents 

(39.6%) and bicycle accidents (13.2%). The pedes-

trian-motor vehicle accidents occurred in one man 

and one woman.

Discussion

This study covered a period from 2004 to 2009 

in the region of Araraquara-SP, located in southe-

ast Brazil, with more than half the population being 

younger than 40 years old, and a ratio of women 

to men of 1.06:1. This epidemiological survey invol-

ving a majority of men (3.8:1) with fractures was 

similar to results of other reports1-28. The age group 

most affected was from 21 to 40 years old, sugges-

ting intense social interaction and a period that is 

influenced by high alcohol-consumption, unemploy-

ment, and a period of reduced economic activity12, 

and because men are more involved in traffic acci-

dents3.

It is interesting to observe how the cultural and 

social-economic characteristics of the population 

studied may influence the incidence of maxillo-

facial fractures in women. Work, sport, animals, 

and surgical accidents were not causes of injuries 

for women in this investigation; however, 17.6% of 

maxillofacial fractures were observed to have unk-

nown etiology in women. In the charts examined, 

when the cause of injury was either not recorded 

or unknown, it was considered as an unknown cau-

se. It may be considered that this percentage and 

the occurrence in the 21 to 30 year-old-group as the 

peak incidence because women omitted the cause of 

injury when they were beaten.

Only three surveys carried out in Brazil – this 

study, 1.9%; Gabrielli et al.13 (2003), 2.62%; Batista 

et al.29 (2012), 14.1% – mention animal accidents as 

causes of these fractures; the possible explanation 

for this is that the other reports consider animal ac-

cidents as being grouped as other causes or they did 

not find this etiology for maxillofacial fracture.

More than half of this study sample was youn-

ger than 40 years of age. Both men and women pre-

sented in the 21 to 30 year-old-group as the peak in-

cidence of maxillofacial fractures. Age distribution 

of the patients in the present study is consistent 

with previous findings1,2,5-8,10-24,26-28. The possible ex-

planation for this is that the population of this age 

group frequently participates in outdoor activities 

and dangerous sports, may be careless drivers, and 

demonstrates violent interactions7.

Traffic accidents are still the main cause of ma-

xillofacial fractures in developing countries1,5-7,13,22,26 

and in some developed countries15,17,20,21,28. The 

mean speed limit in the region of Araraquara of 50 

km/h follows the national road traffic legislation. 

In Brazil, the use of seatbelts is mandatory and lo-

cal authorities have encouraged the enforcement of 

existing traffic laws. Traffic accidents were the pre-

valent cause of maxillofacial fractures in this study 

involving 125 (38.8%) men and 36 (42.4%) women, 

as earlier studies have also shown1,5-7,11,13,15,17,20-23,27,28. 

The type of traffic accident (automobile, motorcycle, 

and pedestrian) requires attention, especially mo-

torcycle accidents, because these are important me-

ans of transportation in the region of Araraquara 

and provided a significant number of cases (30.4%) 

in this survey. A previous study3 revealed that alco-

hol contributed not only to increased violence, but 

it also was an important contributing factor in mo-

tor vehicle accidents. Data on alcohol consumption 

could not be obtained in this study, as the patients' 

charts did not contain such data. When the etiolo-

gy of the fracture is known, it is possible to take 

the necessary steps or record protocols for special 

age groups, which may help to avoid maxillofacial 

injury.

In urban centers of developed countries8-10,14,16,19,23 

and developing countries12,24, violence was reported 

to be the most common cause of injury, as well as 

in another report4 that studied a population of <18 

years of age. In the present study, violence was eva-

luated as fighting and gunshot wounds (24.6%). In 

2008, the drink-drive law and programs to reduce 

road accidents were introduced, and it may be assu-

med that this percentage will increase in the future 

if traffic accidents decrease.

Maxillofacial fractures were more common in 

the mandible, in this study (50.2%) and previous 

reports1,4-7,9,10,13-15,21,25,28. In this survey, the most fre-

quent site of maxillofacial fracture visualized by 

panoramic radiography was the body of the mandi-

ble (18%), similar results were found by other stu-

dies5,6,24,28. Some sites of maxillofacial injuries – for 

instance, the orbital cavity – that were found by 

panoramic radiography (Table 2) may be explained 

by the fact that the panoramic radiography was not 

always read alone, but read along with other extra-

oral radiographs. Furthermore, the patients' charts 

and the titanium mesh plates confirmed the loca-

tion of the fracture.

Conclusions

The present study was an epidemiological eva-

luation of maxillofacial fractures that investigated 

the prevalence and cause of these injuries. Data 
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demonstrated trauma patterns for the studied po-

pulation and may aid in formulating preventive 

programs and treatment. Thus, in conclusion, men 

were more affected by maxillofacial fractures; the 

prevalent age group was from 21 to 30 years old. 

The panoramic radiography was most requested 

for the visualization of maxillofacial fractures, and 

the most common fracture region visualized in this 

radiography was the body of the mandible. The pre-

valent cause of maxillofacial fractures was traffic 

accidents.
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Resumo

Objetivo: o objetivo deste estudo foi apresentar as cau-
sas e a prevalência das fraturas maxilofaciais ocorridas 
na região de Araraquara durante um período de seis 
anos. Métodos: informação sobre idade, gênero, etio-
logia e localização da fratura maxilofacial, bem como 
o tipo do exame radiográfico foram avaliados. Dados 
foram obtidos do exame radiográfico e do laudo ra-
diográfico proveniente da disciplina de Radiologia e 
prontuários da disciplina de Cirurgia e Traumatologia 
Bucomaxilofacial dos pacientes atendidos com fraturas 
maxilofaciais entre 2004 e 2009. Uma análise estatísti-
ca descritiva foi desenvolvida utilizando Epi-Info 3.5.1. 
Resultados: de um total de 11.728 pacientes atendidos, 
407 apresentaram fraturas maxilofaciais. A idade preva-
lente variou de 21 a 30 anos. Destes, 322 eram homens 
e 85 eram mulheres (proporção homem/mulher foi de 
3,8:1). Radiografia panorâmica (n = 306) foi utilizada 
mais frequentemente para observar fraturas maxilofa-
ciais. Fraturas mandibulares foram frequentes no corpo 
da mandíbula (n = 127) seguida pela sínfise (n = 102), 
e a causa prevalente foi acidentes de trânsito (n = 161). 
Conclusão: mais da metade dos indivíduos afetados 
eram mais jovens que 40 anos. O corpo da mandíbu-
la foi o local de fratura mais comumente visualizado 
na radiografia panorâmica para acidentes de tráfego e 
violência.

Palavras-chave: Fraturas. Epidemiologia. Estudos retros-
pectivos.
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