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ABSTRACT

Objectives: The aim of this retrospective study was to compare the peculiarities of maxillofacial injuries caused by 
interpersonal violence with other etiologic factors. 
Material and Methods: Medical records of 3,724 patients with maxillofacial injuries in São Paulo state (Brazil) were 
retrospectively analyzed. The data were submitted to statistical analysis (simple descriptive statistics and Chi-squared test) 
using SPSS 18.0 software.
Results: Data of 612 patients with facial injuries caused by violence were analyzed. The majority of the patients were male 
(81%; n  =  496), with a mean age of 31.28 years (standard deviation of 13.33 years). These patients were more affected by 
mandibular and nose fractures, when compared with all other patients (P < 0.01), although fewer injuries were recorded in 
other body parts (χ2 = 17.54; P < 0.01); Victims of interpersonal violence exhibited more injuries when the neurocranium 
was analyzed in isolation (χ2 = 6.85; P < 0.01).
Conclusions: Facial trauma due to interpersonal violence seem to be related to a higher rate of facial fractures and lacerations 
when compared to all patients with facial injuries. Prominent areas of the face and neurocranium were more affected 
by injuries. 
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INTRODUCTION

The quantity of trauma victims and the management 
involved in attending them leads to a great workload 
in most hospitals and places an enormous amount of 
pressure on the health care system [1]. Furthermore, 
traumatic injuries have been reported as the leading 
cause of death in the first 40 years of life and appear 
to be on the increase [2]. During the last decade, 
interpersonal violence (IPV) was one of the main 
etiological factors of fractures of the maxillofacial 
complex [3]. Road traffic accidents remain the most 
important cause of maxillofacial trauma worldwide, 
although falls and assaults have become more 
significant in North America, Brazil and Europe [4]. 
Blunt and cutting wounds on the head and neck are 
also common [5].
Maxillofacial injuries stemming from IPV are difficult 
to investigate. Legal underreporting is common due 
to associations with alcohol abuse, illicit drug use, 
firearms and acts of violence against women, children, 
and the elderly, which generate fear, shame, low self-
esteem and a sense of powerlessness [6].
Facial fractures associated to IPV have functional, 
aesthetic and psychological effects on the victims, as 
well as a socioeconomic impact on the health systems 
of many countries [7].These victims are more likely 
to suffer from depression, anxiety and post-traumatic 
stress disorder [8]. Epidemiological studies help to 
identify demands, develop prevention programs and 
structure an integrated care system. The aim of this 
retrospective study was to compare the peculiarities of 
maxillofacial injuries caused by interpersonal violence 
with other etiologic factors. 

MATERIAL AND METHODS

This retrospective study involved data collected 
from clinical notes and surgical records of patients 
treated at seven different hospitals located in three 
different cities in São Paulo state, Brazil. The sample 
was selected based on analysis of medical records of 
facial trauma patients attended by the Department 
of Oral and Maxillofacial Surgery in the Piracicaba 
Dental School at the University of Campinas from 
January 1999 to December 2012. A standardized 
form was designed to investigate the epidemiologic 
features of maxillofacial traumas, considering aspects 
such as age, gender, diagnosis, soft tissue lesions, 
facial injuries and general injuries. The exclusion 
criterion was incomplete information about the type of 
trauma on the medical chart. The origin of the facial 

Table 1. Distribution of patients with facial injuries according to 
etiological factors

Etiological factor N (%)
Falls 822 (22.1%)
Cycling accidents 646 (17.3%)
Interpersonal violence 612 (16.4%)
Motor vehicle traffic accidents - motorcycle 483 (13%)
Motor vehicle traffic accidents - automobile 437 (11.7%)
Sports-related injuries 229 (6.1%)
Pedestrian accidents 163 (4.4%)
Work-related accidents 132 (3.5%)
Others 200 (5.4%)
Total 3724 (100%)

N = number of patients.

trauma was classified as follows: traffic accidents 
(automobile and motorcycle); work accidents; sport 
accidents; falls; interpersonal violence; cycling 
accidents; pedestrian accidents and others. Facial 
injury sites were classified as follows: upper (frontal 
bone); middle (maxilla, nasal bones, zygomatic-
orbital complex, naso-orbital ethmoidal) and lower 
(mandible). In addition, dentoalveolar fractures 
and facial trauma without fractures were addressed. 
Mandibular fractures were described according to 
the anatomic site: condylar fractures; angle fractures; 
body fractures and fractures of symphysis. Abrasions 
and lacerations were classified as soft tissue injuries. 
The present study was approved by the Research 
Ethics Committee of Piracicaba Dental School, State 
University of Campinas (FOP/UNICAMP) under 
protocol number 75/2013.

Statistical analysis

Data were submitted to statistical analysis (simple 
descriptive statistics and Chi-squared test) with the 
support of the Statistical Package for Social Sciences 
(SPSS 18.0 for Windows, SPSS Inc, Chicago, IL). 
Binary logistic regression and the Chi-square test 
were performed and the results were considered 
relevant when P < 0.05. Frequency statistics were 
the main descriptive statistics used. These included 
absolute frequencies (raw counts) and relative 
frequencies (proportions or percentages of the total 
number of observations).

RESULTS

Based on the 13-year study period, 3,724 
patient referrals to the Maxillofacial Surgery 
Department were enrolled in the present study. 
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The median age at the time of admission 
was 29.2 years, with a standard deviation of 
17.06 years. Of this total, 2792 (75%) were 
male. Table 1 displays the distribution of 
etiologic factors in patients with facial injuries. 
A total of 612 patients (16.4%) exhibited facial 
injuries related to IPV. In this group, male victims 
prevailed with 81% (n = 496) and the mean age 
was 31.28 years, with a standard deviation of 13.33 
years. Weekly consumption of alcohol was reported 
by 32.4% and tobacco use was 43.8%. In total, 
79 patients (12.8%) reported using non-injecting 
illicit drugs and 14 (2.2%) stated that they currently 
used injecting drugs. In 176 cases, the facial 
injury did not result in a bone fracture. Isolated 

Table 2. Distribution of facial injury diagnoses among a general sample and patients whose facial injury was associated with interpersonal 
violence (IPV)

Diagnosis
General sample IPV

N % N %
Facial injury without fracture 1337 35.8 176 28.8
Mandibular fracture 662 17.8 149 24.3
Zygomatic-orbital complex fractures 598 16.1 111 18.2
Dentoalveolar fracture 488 13.1 35 5.7
Nasal bone fractures 397 10.7 105 17.1
Mandibular and zygomatic-orbital complex fractures 51 1.4 9 1.5
Maxillary fractures 48 1.3 9 1.5
Mandible and maxillary fractures 26 0.7 2 0.3
Frontal fracture 22 0.6 1 0.2
Panfacial fractures 24 0.6 4 0.7
Maxillary bones and zygomatic-orbital complex fractures 23 0.6 1 0.2
Nasal bones and zygomatic-orbital complex fractures 21 0.6 5 0.8
Naso-orbitoethmoid fracture 14 0.4 2 0.2
Frontal and zygomatic-orbital complex fractures 13 0.3 3 0.5

3724 100% 612 100%

N = number of patients.

Table 3. Distribution of body injuries among patients with facial trauma 
and patients whose facial injury was associated with interpersonal 
violence (IPV)

Location
General sample IPV

N %a N %b

Upper limb 774 19.4% 59 9.6%
Lower limb 521 14.0% 27 4.4%
Neurocranium 335 9% 72 11.8%
Thorax/chest 267 7.2% 42 6.9%
Neck 89 2.4% 15 2.5%
Abdomen 84 2.3% 17 2.8%

aThe calculation is based on whole sample (n = 3724).
bThe calculation is based on patients that involved with IPV (n = 612).
N = number of patients.

alveolar-dental injuries were observed in 35 patients. 
With regards to maxillofacial fractures, the mandible 
was the most affected bone (149 patients). Table 2 
shows the distribution of diagnoses in the general 
sample and among patients who were victims of 
physical assault.
In the cases of mandibular fractures, the anatomic 
regions most affected were the body and the 
mandibular angle, with 36 cases in each region, 
followed by the condyle (25 cases), symphysis 
(9 cases) and isolated mandibular ramus (2 cases). 
In 41 patients, fractures involving more than one 
anatomic region of the mandible were observed. 
Lacerations and abrasions on the face were identified 
in 181 and 105 patients, respectively. Injuries to other 
body regions were observed in 146 (23.9%) patients. 

Table 3 displays the distribution of body injuries in 
these patients, when compared to the general sample. 
There were several statistically significant differences 
between the total sample and IVP patients. Table 4 
summarizes these results. Male victims were more 
prevalent for this etiologic factor.
A greater number of fractures and lacerations 
of the face was observed, although with fewer 
facial abrasions. With regards to the area of bone 
fractures, mandibular and nasal fractures were more 
prevalent and statistical differences were found. 
Fewer injuries occurred in other regions of the 
body, mainly due to fewer injuries of the upper and 
lower limbs. However, patients that were associated 
with IPV exhibited a greater number of injuries to 
the neurocranium. 
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Binary logistic regression was performed to 
determine whether fractures in facial injuries were 
affected by gender, age (median 30 years), drug 
use, the presence of lacerations or the presence 
of abrasions. Fractures were associated with 
gender: male patients are more at risk than females 
(OR = 1.61, P < 0.002, 95% CI: 1.05 to 2.46).

DISCUSSION

Although motor vehicle accidents are still the main 
cause of maxillofacial fractures in some developing 
countries, recent data from developed countries have 
shown that IPV is the dominant cause [9]. IPV is one 
of the leading causes of maxillofacial fractures and 
its prevalence in a population varies according to 
geographic region and appears to be associated with 
factors such as socioeconomic status, population 
density and age characteristics [10]. The prevalence 
of male victims has been reported in most studies, 
ranging from 61% to 92%, as well as a mean age of 
approximately 30 years [10-14]. Similar results were 
found in the present study.

The peak incidence of maxillofacial injury due to 
IPV was observed in young adults. However, children 
are also affected and several studies have reported 
the patterns and severity of these injuries [15,16]. 
This age group is susceptible to craniofacial trauma 
due to their greater cranial mass-to-body weight ratio. 
Compared to adults, less is known about pediatric 
craniofacial trauma [17]. In the present study, 65 
patients were under 18 years of age, although most 
of them (36 patients) were aged between 16 and 18 
years. These patients mainly exhibited nasal bone 
(21 patients) and mandibular fractures (12 patients), 
results which are in accordance with the literature 
[16].
The prevalence of male victims is influenced by 
cultural models of gender, defined as the set of 
attributes, values, roles and behavior patterns that 
are expected from a man in a particular culture. 
Generally, the traits valued in this socialization 
are aggression, domination and exploitation of 
danger, which could contribute to their association 
with IPV. IPV among females is mainly associated 
with domestic violence [15]. In the present study, 
it was not possible to determine the pattern of 

Table 4. Comparison of features of facial injury of victims of interpersonal violence (IPV) and other etiologic factors

Independent variable

Dependent variable
Patients with facial injury due to IPV

χ2 PYes
N

No
N

Total
N

Gender
Male 496 2296 2792

14.39 < 0.001
Female 116 816 932

Bone fracture
Yes 436 1956 2392

15.66 < 0.001
No 176 1156 1332

Facial lacerations
Yes 181 1315 1496

33.97 < 0.001
No 430 1796 2226

Abrasions
Yes 105 1045 1150

64.62 < 0.001
No 507 2067 2574

Mandibular fracture
Yes 149 463 662

21.62 < 0.001
No 513 2599 3062

Nose fracture
Yes 106 291 397

34.1 < 0.001
No 506 2821 3327

Body injury
Yes 146 1009 1155

17.54 < 0.001
No 466 2103 2569

Neurocranium injury
Yes 72 263 335

6.85 <0.01
No 540 2849 3389

Upper limb
Yes 59 665 724

44.95 < 0.001
No 553 2446 2999

Lower limb
Yes 27 494 521

55.84 < 0.001
No 585 2618 3203

N = number of patients; χ2 = Chi-square.
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violence suffered. When the victim is female, the 
case should be investigated regardless of the site 
of the injury, as there is a greater possibility that 
they are the victim of physical aggression due 
to the vulnerability of the gender [8]. Another 
relevant factor is the differences in female 
participation in social activities, making them 
more (or less) prone to urban violence [12]. 
Whether the injury type, location and mechanism also 
differ between genders remains controversial [13,16].
Patients who were victims of physical assault, 
unlike other etiologies such as sports accidents, are 
often affected by problems such as drug use and 
poverty [13]. In the present study, we found high 
consumption rates of alcohol, tobacco and non-
injecting drugs. Alcohol is a known depressant of the 
central nervous system. Its consumption results in an 
increase in confidence, followed by the subjective 
feeling of increased mental and physical capacity, as 
well as impaired judgment and coordination. These 
physiological effects explain the increased incidence 
of IPV among these patients [6,10].
Lee et al. [9] found that alcohol was involved in 87% 
of maxillofacial fractures caused by IPV, compared 
with 58% for motor vehicle accidents. Studies have 
reported that fractures of the mandible are the most 
prevalent, followed by zygomatic complex fractures 
[17-19]. Similar results were found in the present 
study. Furthermore, we showed that the prevalence of 
mandibular and nasal bone fractures was higher in this 
group of patients. 
The literature indicates that trauma associated 
with IPV are less severe than those associated with 
other etiological factors due to the magnitude and 
speed of impact. Despite this fact, patients in which 
IPV was the etiologic factor exhibited a higher 
prevalence of bone fractures when compared to 
all other patients treated. Possibly, some patients 
with minor injuries do not seek medical care due to 
shame or fear. This could increase the percentage 
of bone fractures within this etiological factor. 
A high frequency of soft tissue lesions were found 
on the face, particularly lacerations. In the literature, 
the most common orofacial injuries are lip injuries, 
followed by other soft tissue injuries on the face, 
gingival and oral mucosa injuries, and teeth and/
or periodontal injuries [12]. The pattern of facial 
fractures is related to the type, direction and force of 
impact, as well as the anatomical features of the area. 
IPV injuries are usually caused by punches or kicks, 
for which the face is the main target region [13]. The 
face is probably the target for most acts of physical 
aggression as it is easily reached, due to its location 
at the same height as the aggressor’s raised arm. 

It has also been suggested that the aggressor either 
consciously or unconsciously wishes to affect the 
victim’s self-esteem [8]. Males appear to be injured 
by more dangerous mechanisms and are more 
frequently injured by objects than females [14,16]. 
The mandible, which is mobile and prominent 
on the face, is more susceptible to trauma. In the 
present study, the mandibular body was the area 
most commonly affected by fracture. The region of 
the mandibular angle has been considered the 
least resistant, mainly due to the presence of 
the mandibular third molar. Significantly, most 
individuals involved in this type of fracture are young 
[20]. 
The most severe maxillofacial injuries are typically 
associated with motor vehicle accidents. These 
accidents often cause pan-facial, cranial, orthopedic, 
abdominal and cervical spine injuries, which may 
require multidisciplinary input, with significant 
interventions such as intubation, craniotomy and 
tracheostomy [21,22]. Conversely, IPV tends to be 
associated with isolated fractures, particularly in the 
mandibular region [9]. The present study confirmed 
that most patients were affected by a fracture in 
only one region of the face. A lower prevalence of 
injuries was recorded for other parts of body. The 
neurocranium was more affected by this etiologic 
factor.
Although the World Health Organization considers the 
response of health-care services to victims of violence 
to be an international priority, health professionals 
are generally not qualified to identify the injuries or 
council victims. They are restricted to treating the 
injuries. The role of health professionals is to identify 
the etiology of the injury and, in cases of physical 
aggression, provide the victim with information on 
where to seek help. Moreover, health professionals are 
not well prepared to ask sensitive questions and are 
unaware of victim-support institutions [8]. 

CONCLUSIONS

The findings of the present study demonstrated that 
facial trauma caused by interpersonal violence seem 
to be associated with a higher rate of facial fractures 
and lacerations when compared to all other patients 
with facial injuries. Male patients are more likely to 
exhibit severe injuries and exhibited a greater amount 
of bone fractures. Prominent areas of the face and 
neurocranium should be carefully examined as they 
tend to be more prone to injuries.
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