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Abstract

The occurrence of maxillofacial injury increases as a result of a great demand for the practice of sports activities
worldwide. Maxillofacial injuries can cause a series of losses for individuals who practice physical activities, resulting
in emotional and functional consequences, decreased athletic performance, and financial losses. This study aimed to
carry out an analysis of the data obtained from medical records of patients with maxillofacial injury due to sports
practices. Medical records of patients seen at the Hospital between January 2008 and May 2019 were evaluated,
whose attendance occurred as a result of sports activities. Independent variables were related to the type of
maxillofacial injury that occurred. The records of 739 patients were analyzed. The occurrence of maxillofacial injury
was more prevalent in adolescents and young adult males, as a result of playing soccer. The most prevalent type of
injury was soft tissue, with the middle third of the face and the central region being the most frequently affected.
Maxillofacial injury was more prevalent in adolescents and young male adults, due to the practice of soccer, typically
affecting soft tissues, the middle third of the face, and the central region. The treatment performed was, mostly,
conservative.

Keywords: Athletic performance; Maxillofacial injuries; Sports.

Resumo

A ocorréncia de lesdes maxilofaciais aumenta em decorréncia de uma grande demanda pela pratica de atividades
esportivas em todo o mundo. As lesGes maxilofaciais podem causar uma série de prejuizos para os praticantes de
atividades fisicas, resultando em consequéncias emocionais e funcionais, diminuicdo do desempenho esportivo e
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prejuizos financeiros. Este estudo teve como objetivo realizar uma analise dos dados obtidos em prontuarios de
pacientes com lesdo maxilofacial decorrente de praticas esportivas. Foram avaliados prontuarios de pacientes
atendidos no Hospital entre janeiro de 2008 e maio de 2019, cujo atendimento ocorreu em por causa de atividades
esportivas. As variaveis independentes foram relacionadas ao tipo de lesdo maxilofacial ocorrida. Os prontudrios de
739 pacientes foram analisados. A ocorréncia de lesdo maxilofacial foi mais prevalente em adolescentes e adultos
jovens do sexo masculino, por conta da pratica do futebol. O tipo de lesdo mais prevalente foi em tecidos moles,
sendo o terco médio da face e a regido central os mais acometidos. A lesdo maxilofacial foi mais prevalente em
adolescentes e adultos jovens do sexo masculino, devido a pratica do futebol, acometendo tipicamente tecidos moles,
terco médio da face e regido central. O tratamento realizado foi, em sua maioria, conservador.

Palavras-chave: Atividades esportivas; Desempenho esportivo; LesGes maxilofaciais.

Resumen

La ocurrencia de traumatismos maxilofaciales aumenta debido a una gran demanda para la practica de actividades
deportivas en todo el mundo. Las lesiones maxilofaciales pueden causar una serie de pérdidas para quienes practican
actividades fisicas, resultando en consecuencias emocionales y funcionales, disminucion del rendimiento atlético y
pérdidas econdmicas. Este estudio tuvo como objetivo realizar un analisis de los datos obtenidos de las historias
clinicas de pacientes con lesion maxilofacial resultante de los deportes. Se evaluaron las historias clinicas de los
pacientes atendidos en el Hospital entre enero de 2008 y mayo de 2019, cuya atencién se produjo por motivo de
actividades deportivas. Las variables independientes se relacionaron con el tipo de lesion maxilofacial ocurrida. Se
analizaron las historias clinicas de 739 pacientes. La ocurrencia de lesiones maxilofaciales fue mas prevalente en
adolescentes varones y adultos jévenes, debido a la practica del fatbol. El tipo de lesion mas prevalente fue en tejidos
blandos, siendo el tercio medio de la cara y la regién central los mas afectados. La lesion maxilofacial fue mas
prevalente en varones adolescentes y adultos jovenes, debido a la practica del futbol, afectando tipicamente tejidos
blandos, tercio medio de la cara y region central. El tratamiento realizado fue mayoritariamente conservador.
Palabras clave: Deportes; Rendimiento atlético; Traumatismos maxilofaciales.

1. Introduction

Regular practice of physical activities improves the physical, social, and psychological aspects of practitioners
(Puciato et al., 2017; Marker et al., 2018), which has increased the search for physical activity (Cevada et al., 2012). As a
consequence, clubs, gyms, and sports centers are full of students who practice a wide variety of sports and are part of
diversified physical activity programs, influenced by the local culture for a particular sport or activity (Maillane-Vanegas et al.,
2018). In parallel to this process, the number of maxillofacial injuries has increased considerably, which has brought great
concern from the international and national scene (Correa et al., 2010; Frontera et al., 2011).

Maxillofacial injury can occur in a variety of situations, including sports (Nonoyama et al., 2016; Collins et al., 2016;
Tiryaki et al., 2017). Conceptually, maxillofacial injury is defined as a mechanical, thermal, or chemical aggression suffered by
the tooth or other structures of the face and skull, which can be characterized by type, intensity, and varied causes (Eroje et al.,
2020). In addition, maxillofacial injuries occur from different origins and may occur in isolation or in association with other
injuries in different regions of the body, such as cranial, cervical, and limb injuries (Andrade et al., 2010).

The occurrence of maxillofacial injury as a result of sports practice, has been observed in several sports, with a
prevalence varying between 20 and 60% (Farrington et al., 2012; Petrovic et al., 2016; Bruggesser et al., 2020). In addition,
this prevalence has been associated with some variables, such as gender (Farrington et al., 2012; Murphy et al., 2015), age
(Martinez et al., 2014), and sports activity (Biagi et al., 2010; Ashley et al., 2015), in addition to cultural and social factors that,
in the long run, determine a predilection for a particular sport or sporting activity in a region or country (Maillane-Vanegas et
al., 2018).

Studies that evaluated maxillofacial injury in athletes showed that its occurrence is of great relevance due to the
possibility of injuries affecting their career (Young et al., 2015), bringing with it emotional and functional consequences (Tuna,
Ozel, 2014) and high assistance cost associated with these injuries (Welch et al., 2010). In this context, the occurrence of this

type of injury in individuals who practice sports activities constitutes an extremely important and relevant health problem in
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today's society and knowledge of this information makes it possible to establish measures to minimize the occurrence of these
events and propose actions directed to sports, and the public that have a higher incidence of injuries, as well as training
professionals to ensure preventive measures and treatments appropriate to the specificities of maxillofacial injury (de Aratjo et
al., 2021; Ribeiro et al., 2021; Farrington et al., 2012).

Thus, this study aimed to carry out an analysis of the data obtained from medical records of patients with maxillofacial

injury due to sports practices.

2. Methodology

The data obtained from medical records of patients with maxillofacial injury due to sports practices, seen at a public
hospital reference center for maxillofacial surgery.

This study was approved by the local Human Research and Ethics Committee (CAAE: 61101616.7.0000.5149) and
all research participants signed an informed consent form.

The medical records of patients seen at the maxillofacial surgery were included in the study, whose attendance was
due to sports activities. Of patients seen between January 2008 and May 2019, 739 medical records were analyzed. Factors
associated with the occurrence of maxillofacial injury were evaluated, such as sex, age, sports activity, period of attendance,
day, month, and year of occurrence, type of injury, location of the injury, and type of treatment performed. For this analysis,
the elderly and an adult individual were excluded for having a variable month of occurrence of maxillofacial injury excluded.

The study was quantitative, transversal, descriptive, and inferential (Pereira et al., 2018). For this, frequency and
percentage distribution tables were used to describe the quantitative results and the independent variables were related to the
type of maxillofacial injury that occurred through inferential statistics.

Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) version 15.0 for Windows.
Pearson's chi-square test and Fisher's exact test were used to assess statistical differences between the data. Values of p < 0.05

were considered statistically significant.
3. Results

In total, medical records of 739 patients seen in the period from January 2008 to May 2019 were included in the study.

These patients were identified with sociodemographic characteristics (age and sex) (Table 1).

Table 1. Age range and sex of patients included in the study.

Variables Classification N %
0 to 9 years (Child) 57 7.7
10 to 19 years (Adolescent) 265 359
Age Range 20 to 29 years (Young Adult) 269 36.4
30 to 59 years (Adult) 145 19.6
60 y ears or older (Elderly) 3 0.4
Gender Male 679 91.9
Female 60 8.1

Source: Authors.
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The majority of patients included in the study were characterized as adolescents and young adults (72.3%; n = 534).
The elderly were less frequently represented (0.4%; n = 3), followed by children (7.7%; n = 57). With regard to gender, the
largest share of patients was male (91.9%; n = 679).

The consultations performed were categorized in relation to the period (day or night), day (weekdays or weekends),
month, and year (Table 2), with the majority taking place at night (64.8%) and on the weekends (53.6%). The month with the
highest number of visits was October (10.6%; n = 78), followed by May (9.3%; n = 69), April (9.2%; n = 68), and September
(9, 1%; n = 67). 2008 was the year with the highest number of visits (13.8%; n = 102) in the entire period evaluated.

Table 2. Period, day, month and year of care for patients included in the study.

Variables Classification N %
. Daytime 260 35.2
Period Nightly 479 64.8
Week days 343 46.4
Day

Weekends 396 53.6

January 56 7.6

February 48 6.5

March 55 7.4

April 68 9.2

May 69 9.3

June 60 8.1

Month July 53 7.2
August 66 8.9

September 67 9.1
October 78 10.6

November 65 8.8

December 53 7.3
2008 102 13.8
2009 93 12.6
2010 92 12.4
2011 86 11.6
2012 80 10.8
Year 2013 88 11.9
2014 83 11.2

2015 11 15

2016 16 2.2

2017 11 15

2018 46 6.2

2019 31 4.2

Source: Authors.

The visits were related to the sports activity practiced by the patient at the time of the event (Table 3). The sports
activity associated with the highest number of visits was soccer (87.1%; n = 644), followed by cycling (4.2%; n = 31),
swimming (2.7%; n = 20), and jiu jitsu (1.4%; n = 10).
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Table 3. Type of event associated with the care of patients included in the study.

Variables Classification N %
Soccer 644 87.1
Cycling 31 4.2
Volleyball 1 0.1
Shuttlecock 1 0.1
Jiu jitsu 10 1.4
Karate 3 0.4
Boxing 4 0.5
Sports Activity Judo 9 1.2
Running 2 0.3
Krav maga 3 0.4
Swimming 20 2.7
Skateboard 8 1.1
MMA 1 0.1
Artistic Gymnastics 1 0.1
Bodybuilding 1 0.1

Source: Authors.

In addition, maxillofacial injuries were categorized according to the type of occurrence (soft parts, simple fracture,
multiple fracture, dentoalveolar), location (lower, middle, upper or combined third; right, left, bilateral, central, or combined)

and the type of procedure performed on the injury (conservative or surgical) (Table 4).

Table 4. Type of injury, location and procedure adopted for the event for patients included in the study.

Variables Classification N %
Soft Parts 247 33.4
. Simple Fracture 228 30.9
Injury .

Multiple Fracture 27 3.7
Dentoalveolar 237 32.1
Lower 161 21.8
Third of the Middle 530 71.7
Face Upper 28 3.8
Combined 20 2.7

Right 80 10.8

Left 86 11.6

Side of Face Bilateral 20 2.7
Central 543 73.5

Combined 10 1.4

Procedure Conservative 622 84.2
Surgical 117 15.8

Source: Authors.

The largest portion of the consultations performed were related to injury in soft tissues (33.4%, n = 247), followed by

alveolar tooth and simple fractures, with 32.1% and 30.9%, respectively. Maxillofacial injuries occurred mainly in the middle
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third of the face (71.7%; n = 530) and on the central side (73.5%; n = 543). In the largest portion of consultations, a
conservative procedure was performed (84.2%; n = 622).

The variables that showed a statistically significant association with the type of maxillofacial injury that occurred
were: gender, age group, period of care in which the injury occurred, sports activity, location of the injury, and type of
procedure performed (p < 0.05) (Table 5). Day, month, and year of care did not show a significant association with the type of

maxillofacial injury (Table 5).

Table 5. Association between the independent variables and the type of maxillofacial injury investigated in the study patients
(n=735).

Type of Maxillofacial Injury

Independent variables Soft _Tlssue Hard_T|ssue Total
Injury Injury n (%) p
N (%) N (%)
Gender
Male 218 (32.3) 457 (67.7) 675 (100.0) 0.045*
Female 27 (45.0) 33 (55.0) 60 (100.0) '
Age Range
Children and 3\::::)scents (0to 19 122 (37.9) 200 (62.1) 322 (100.0)
Young Adults (20 to 29 years) 74 (27.5) 195 (72.5) 269 (100.0) 0.028
Adults (30 to 59 years) 49 (34.0) 95 (66.0) 144 (100.0)
Period
Daytime 76 (29.5) 182 (70.5) 258 (100.0) 0.101*
Nightly 169 (35.4) 308 (64.6) 477 (100.0)
Day
Week days 121 (35.4) 221 (64.6) 342 (100.0) 0.272
Weekends 124 (31.6) 269 (68.4) 393 (100.0) '
Month
Month off vacation 177 (33.7) 348 (66.3) 525 (100.0) 0.729
Month with vacation 68 (32.4) 142 (67.6) 210 (100.0)
Year
2008 to 2013 180 (35.5) 357 (66.5) 537 (100.0) 0.860
2014 to 2019 65 (32.8) 133 (67.2) 198 (100.0) '
Sports Activity
Soccer 204 (31.9) 436 (68.1) 640 (100.0) 0.029*
Others 41 (43.2) 54 (56.8) 95 (100.0)
Third of the Face
Upper/Lower or Both 107 (51.4) 101 (48.6) 208 (100.0) < 0.001*
Medium 138 (26.2) 389 (73.8) 527 (100.0)
Side of Face
Only one side (Right or Left) 64 (39.0) 100 (61.0) 164 (100.0)
Central region 167 (30.9) 374 (69.1) 541 (100.0) 0.044*
Bilateral 14 (46.7) 16 (53.3) 30 (100.0)
Procedure
Conservative 243 (39.2) 377 (60.8) 620 (100.0) <0.001%*
Surgical 2 (1.7 113 (98.3) 115 (100.0)

P =P Value. * p<0,05 in Pearson's chi-square test. ** p < 0,05 Fisher's exact test. Source: Authors
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4. Discussion

This study demonstrated that the occurrence of maxillofacial injury was more prevalent in adolescents and young
adult males as a result of soccer, generally involving soft tissues, midface, and the central region. The treatment performed was
mostly conservative, with an association between these variables and injury.

The age group with the highest prevalence was that of individuals aged between 10 and 29 years. Other studies
corroborate our findings (Farrington et al., 2012; Imholz et al., 2014; Kyrgidis et al., 2013; Velayutham et al., 2013) and
suggest that this is probably because this age group has the largest number of individuals who practice sports more regularly
and frequently (Marker et al., 2018; Rodriguez-Ayllon et al., 2019).

The lower number of maxillofacial injuries in children may be related to the greater protection offered by the family,
which minimizes the occurrence of injury, especially those associated with sports. However, social habits change with
advancing age and the child starts attending school and participating in sports and sports activities, which increases the risk of
injury (Zerfowski, Bremerich, 1998).

In adolescence, the increase in the search for physical activities occurs for several reasons: gaining self-confidence,
improving personal satisfaction, socializing, maintaining health, and aesthetic factors (Wu et al., 2017). With advancing age,
these motivational factors change, but still result in a large number of young adults who practice sports activities in search of
improved appearance, fun, and socialization (Omorou et al., 2013). In contrast, the decreased injury observed with advancing
age can be explained by the lower number of elderly people who practice sports regularly (Bashkireva et al., 2018).

In addition, a higher prevalence of maxillofacial injury was observed in males, corroborating results found in several
studies (Kyrgidis et al., 2013; Velayutham et al., 2013; Abdullah et al., 2013). Despite an increase in the number of women
who regularly engage in physical activity, the prevalence of males in this segment is still higher (Marker et al., 2018;
Rodriguez-Ayllon et al., 2019), which directly influences the occurrence of injury and justifies the association with males
observed in the present study.

In relation to the greater number of visits resulting from maxillofacial injury due to sports activity having been
observed at night, it is believed that, in young adults, this prevalence may have been influenced by the greater number of
individuals who practice physical activities and perform their activities during this period, after the end of the workday (Mujika
etal., 2018).

The distribution of the number of cases per month or year did not reveal any significant association. Contrary to what
was evidenced in the present study, Paes et al., 2012, found a higher prevalence of injury during the summer in Brazil, caused
by greater exposure to risk situations, such as the practice of outdoor sports activities.

As noted, other authors have assessed the occurrence of maxillofacial injury as a result of sports activities in Chile and
Germany and have also identified soccer as the sports activity most related to injury (Elhammali et al., 2010; Barrios et al.,
2013). Other studies demonstrate that maxillofacial injury is more related to other sports activities, which suggests a significant
influence of the popularity that a given activity has for the local culture (Tozoglu, Tozoglu, 2006; Lieger, Von Arx, 2006;
Soares et al., 2018).

For example, Lieger, Von Arx, 2006, assessed the occurrence of maxillofacial injury during sports practice and 24%
of soccer athletes reported having suffered some type of injury. In contrast, the prevalence was 45% among basketball athletes.
In the present study, there was no record of injury associated with basketball.

It was also found that the most prevalent maxillofacial injury was in the soft tissues. Other authors have also
demonstrated a high prevalence of injury to soft tissues, mainly affecting the lips and nasal region (Soares et al., 2018; Galic et

al., 2018). Regarding the location of the maxillofacial injury, the third of the face most affected was the middle and side of the
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face with the highest occurrence near the center. Other studies have found localization findings similar to ours (Murphy et al.,
2015; Elhammali et al., 2010).

The maxillofacial region is one of the areas most prone to injury, due to its prominence and low protection of the
region. However, the prevalence of this type of injury may differ when considering the assessed public, age, and sports
activities preferably practiced in the region or country (Alharbi et al., 2020). Other publications have shown a different
prevalence from those observed in the present study. In some studies, other structures, such as bone and tooth, were more
affected (Petrovic et al., 2016; Murphy et al., 2015).

Injuries caused by sports activities can cause considerable physical damage to individuals practicing physical activity
and children attending schools (Pauli et al., 2020). However, each injury may require different treatment (Piccininni et al.,
2017). In the present study, the majority of patients underwent conservative procedures, such as maxillomandibular block, drug
therapy, physical therapy, or dental replantation (Singh et al., 2012).

Contrary to what was observed in this study, Murphy et al., 2015, observed that 70% of the patients evaluated had
undergone surgical procedures. A justification for this discrepancy may lie in the dynamics of the occurrence and treatment of
maxillofacial injury.

The complexity of treating maxillofacial injury was demonstrated by a study conducted by Papakosta et al., 2008, in
Greece. The authors observed that amateur soccer players who had suffered injury required long treatments, with the majority
(59.0%) undergoing treatment that lasted for more than 8 years.

The occurrence of this type of injury directly implies personal and social costs, since many cases sometimes require
hospitalizations, medications, and surgeries, which generate costs for the government and for the whole society, making its
occurrence a concern in terms of public health (Chaves et al., 2017).

Sports Dentistry recommends not only the treatment of maxillofacial injury, but above all it stimulates the prevention
and dissemination of information on this theme to minimize its occurrence and, consequently, improve the quality of life of
individuals who practice sports activities (Kumamoto et al., 2004).

Limitations were found in the course of this study and they reside in its methodology, of a retrospective and cross-
sectional character, which does not allow determining causalities and demands greater caution in the interpretation of results,

in addition to the data coming only from a reference place for the type of care studied.

5. Conclusion

The occurrence of maxillofacial injury was more prevalent in adolescents and young male adults, due to the practice
of soccer, typically affecting soft tissues, the middle third of the face, and the central region. The treatment performed on the
patients attended was based, mostly, on a conservative procedure.

The approach of several determining factors for the occurrence of maxillofacial trauma and the monitoring of the

athlete patient, in the logic of a longitudinal study in different reference institutions, should be considered for future research.
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