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Abstract

Background: The epidemiology of facial injuries varies in different countries and geographic zones. Population
concentration, lifestyle, cultural background, and socioeconomic status can affect the prevalence of maxillofacial
injuries. Therefore, in this study, we evaluated the maxillofacial fractures epidemiology and treatment plans in
hospitalized patients (2012-2014) which would be useful for better policy making strategies.

Material and Methods: In this retrospective study, the medical records of 386 hospitalized patients were evaluated
from the department of maxillofacial surgery at Bahonar Hospital of Kerman, Iran. The type and cause of frac-
tures and treatment plans were recorded in a checklist. For data analysis, ANOVA, t-test, Chi-square, and Fisher’s
exact test were performed, using SPSS version 21.

Results: The majority of patients were male (76.5%). Most subjects were within the age range of 20-30 years.
Fractures were mostly caused by accidents, particularly motorcycle accidents (MCAs), and the most common
site of involvement was the mandible (parasymphysis). There was a significant association between the type of
treatment and age. In fact, the age group of 16-59 years under went open reduction internal fixation (ORIF) more
than other age groups (P=0.02). Also, a significant association was observed between gender and the occurrence
of fractures (P=0.01).
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Conclusions: Considering the geographic and cultural indices of the evaluated population, it can be concluded that
patients age and gender and trauma causes significantly affect the prevalence of maxillofacial traumas and fracture

kinds and treatment plans.

Key words: Epidemiology, treatment, facial injuries, face fractures, maxillofacial trauma, trauma.

Introduction

Traumas arising from physical injuries are the most
common type of trauma and may occur due to various
reasons. Considering the prevalence of physical trau-
mas and their deleterious effects on individuals, these
injuries are among the major health concerns, world-
wide (1). In fact, in the United States, accidents are the
third cause of death in all age groups (2,3).

Disregard for safety while driving, working, and per-
forming daily activities can result in physical traumas.
Moreover, treatment and rehabilitation are associated
with psychological problems, severe morbidities, disa-
bilities, and mental damages. In addition, these traumas
impose a significant financial burden on individuals and
societies (4,5).

Facial soft and hard tissue injuries may be caused by
occupational injuries, falls, motor vehicle accidents
(MVAs), sports injuries, and interpersonal violence (6).
The epidemiology of facial injuries varies in different
countries and cities and geographic zones. Population
concentration, lifestyle, cultural background, and so-
cioeconomic status can affect the prevalence of maxil-
lofacial injuries (7).

Several studies have investigated the epidemiology of
facial injuries in different countries and populations
(8-13). However, there is still limited data regarding the
epidemiology and treatment of facial injuries in devel-
oping countries, especially in Iran. Some researchers
have studied the prevalence of maxillofacial fractures in
different provinces and regions of Iran (14-16). Howev-
er, there is still insufficient information available about
the etiology and outcomes of these injuries especially in
Kerman province.

In Iran, MVAs are the most common cause of maxil-
lofacial fractures, and the rate of these accidents is fol-
lowing a rising trend (17,18). Maxillofacial fractures are
classified as serious injuries, given the specific anatom-
ic features of jaw and face; these injuries are also more
common among men and 20-30-year-old individuals
(19).

Facial fractures are of grave importance, considering
the adverse socioeconomic and psychological conse-
quences for patients. Therefore, in this study, with the
aim to expand the available statistical data in Iran, we
evaluated the incidence of maxillofacial fractures in
hospitalized patients, based on age and gender and type

and treatment plan in the Oral and Maxillofacial Sur-
gery Department of Bahonar Hospital of Kerman, lo-
cated in south east of Iran during 2012-2014.

Material and Methods

- Patients

In this retrospective cross-sectional study, census sam-
pling was applied. All patients were completed Informed
consent form before including in the study. Patients, ad-
mitted to the Oral and Maxillofacial Surgery Depart-
ment at Bahonar Hospital of Kerman during 2012-2014,
were included in the study. The sample size was cal-
culated at 386 subjects. The exclusion criteria were as
follows: 1) the immediate treatment of outpatients with-
out hospitalization; 2) patients with only dentoalveo-
lar fractures which were redacted by arch bar without
hospitalization; 3)non-completed or incomplete medical
records;4)undergoing other procedures such as opening
of the arch bar or removal of a plate in patients whom un-
derwent maxillofacial surgeries before; 5)patients with
only soft tissue injuries who were treated in emergency
room without hospitalization; and 6) unavailability of
their cords of patients referring to the otolaryngology
department(4,1,20). After excluding these cases, only
221 patients were remained to analysis.

- Methods

All demographic data (e.g., patients age and gender)
were collected, and the patients’ medical records were
reviewed to extract information related to the date of
referral, cause of trauma, patients’ complaints, involved
injured bones, concomitant fractures and injuries of soft
tissues and other organs, the exact mandibular status,
facial examinations, and radiographic images. Data col-
lection tools included observation and census sampling
of medical records and documents. Also, we used the
archived oral and maxillofacial radiology reports at the
surgery department of the hospital.

Maxillofacial fractures were treated using the following
methods in our department: 1) closed reduction (CR);
2) open surgical treatment or open reduction & internal
fixation (ORIF); 3) follow-up and re-evaluation of the
status of suspected fractures (without any specific treat-
ments).

- Ethical considerations

Ethical considerations were taken into account through-
out the study, and the patients’ names and medical infor-
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mation remained completely confidential. The subjects’
medical history was used solely for the purposes of the
current study. The research proposal was approved by
the ethics committee of Kerman University of Medical
Sciences with the 289.93.k code.

- Statistical analysis

We used descriptive statistics such as distribution and
continuity (mean and standard deviation) for represent-
ing the obtained data. For data analysis, t-test was per-
formed to compare the variables between females and
males. ANOVA test was used for the comparison of
variables in more than two groups, based on the cause,
location, and year of the accident. Moreover; Chi-
square was performed to assess the association between
qualitative and quantitative variables. In this study, the
significance.

Level was considered at 0.05, and SPSS version 21 was
used for statistical analysis.

Results

Of 221 patients, 169 cases (76.5%) were male and 52
subjects (23.5%) were female. The mean age of subjects
was 26.9+12 years (age range: 1-71 years). As it can be
seen in table 1, the majority ofsubjects were within the
age range of 20-30 years. The highest rate of fractures
occurred in summer (31.22%). In fact, the highest rates
were reported in September and October (13.12% each),
followed by April (11.76%). In total, 121 and 100 cases
were selected in 2013 and 2014, respectively.

MCAs accounted for the majority of traumas (57.5%)
followed by CA (13.6%), and occupational injuries had
the minimum prevalence (2.3%). In 221 patients, 384
anatomic and bone fractures were reported, and in total,
488 cases of fracture lines were found. We also deter-
mined the anatomical location of maxillofacial fractures.
It should be noted that the total percentage of fractures
in anatomic locations was higher than 100%, given the
possibility of having fractures in several locations. Man-
dibular fractures had the highest frequency (47.1%), fol-
lowed by nasal bone (43.9%), Zygomaticomaxillary com-
plex (ZMC) fractures (32.1%) (Table 2).

Table 1. Frequency of maxillofacial fractures in differ-
ent age groups

A%;eil;z;lp Frequency(n) | Percentage

0-9.9 12 54
10-19.9 51 23.1
20-29.9 94 42.5
30-39.9 28 12.7
40-49.9 21 9.5
50-59.9 12 54
60-69.9 2 0.9
70-79.9 1 0.5
Total 221 100

Maxillofacial fractures and treatment plans

We examined the frequency and distribution of maxil-
lofacial fracture lines in anatomical locations; the find-
ings showed that bilateral fractures were the most com-
mon form in the mandible (50%), followed by left-side
injuries (27.9%).The most common fracture sides were
the left ZMC, zygomatic arch, and the orbit.

The location and anatomical position of fractures were
determined in the mandible; 186 lines were detected in
104 fractured mandibles, which was due to variations
in mandibular fractures in each patient. The most com-
mon anatomical location of mandible fractures was the
parasymphysis (25.2%), followed by subcondylar region
(18.8%). The lowest number of fractures was recorded
in the coronoid area (0.5%) (Table 3).

Based on Peterson’s classification (20), if parasymphy-
sis was considered as a portion of symphysis, fracture
frequency was estimated at 31.3%. If the head and neck
of condyle and subcondylar regions were considered as
a single component, the overall incidence of condylar
fractures was 30%.

A total of 58 fracture lines were reported in 36 pa-
tients with fractured maxilla, and the most common-
ly reported site was Le Fortl (the palate is separated
from the maxilla) with 29% prevalence followed by Le
Fort2 (the maxilla separates from the face ) and Le Fort
3(craniofacial dysjunction is present (24.4% and 24%,
respectively) (21) (Fig. 1).

Table 2. Frequency and percentage of the anatomical
location of maxillofacial fractures.

Anatomic Frequency | Percentage
location
Nasal 97 439
Zygomatic arch 40 18.1
ZMC 71 32.1
Mandible 104 47.1
Maxilla 36 16.3
Orbit 24 10.9
Nasoorbitoethmoid 12 54
Total 384 100

Table 3. The frequency of the anatomical location of
mandibular fractures.

Site of fracture | Frequency | Percentage
Symphysis 11 6.1
Parasymphysis 47 25.2
Angle 31 16.7
Body 34 18.3
Head of condyle 18 9.7
Neck of condyle 3 1.5
Subcondylar 35 18.8
Dentoalveolar 6 3.2
Coronoid 1 0.5
Total 186 100




Med Oral Patol Oral Cir Bucal-AHEAD OF PRINT - ARTICLE IN PRESS

Fig. 1. Le Fort classification of maxillary fractures.

Soft tissue traumas were reported in 146 patients
(66.1%). Lip injuries were the most prevalent soft tis-
sue traumas, reported in 34.2% of cases, followed by
chin, forehead, and eyelid injuries (30.8%, 29.4%, and
21.2%, respectively). Moreover, simultaneous injuries
were reported in 97 patients (43.9%). The most com-
mon associated injury was orthopedic damage, reported
in 47.42% of the patients followed by cranial fractures
with 21.64%.

In these cases, the most frequent treatment was CR
(64.3%), followed by ORIF (49.3%). It was possible to
perform both CR and ORIF for several fractures in one
patient simultaneously.

In zygomatic arch fractures, CR accounted for 92.5% of
treatments; also, this type of treatment was performed
in 92.8% of nasal fractures. However, open treatment
was more common in ZMC and orbit fractures (93% and
79.2%, respectively). In condylar fractures of the mandi-
ble, CR was performed in 83% of cases. Also, CR was
performed in 64.5% of non-condylar fractures including
the mandibular symphysis, body, and angular regions.
Considering the categorization of fractures, 108 cases
(48.8%) had single fractures and 113 subjects (51.2%)
had multiple injuries (Table 4).

The prevalence of fractures in males was 3.25 times
higher than females (P=0.01). The mean age of subjects
during the accidents was 26.5+10.7 years in men and

Maxillofacial fractures and treatment plans

Le Fort Il

28.2+15.8 years in women; there was no significant dif-
ference between years in males and females (P=0.6, t-
test). A significant association was observed between
gender and the cause of fractures, with an exception of
falling down cases (P=0.03). Males were more prone to
MVAs, occupational injuries, and assault, compared to
females (Tables 4,5).

In cases of assaults, falling downs and occupational
injuries, the fracture types were simple and isolated,
while in car accidents, especially motorcycle accidents,
most fractures were multiple. Incidents involving fire-
arm bullets included 4.5% of all trauma cases. In this
regard, Chi-square test showed a significant associa-
tion between the type of fractures and cause of trauma
(P=0.005) (Table 4).

The findings showed that most maxillofacial treatment
plan were closed reduction (CR) (64.30%) followed
open reduction (29.30%) and no treatment and follow
up (6.40%). Also, in the age group of <15 years, most
maxillofacial treatment plan were CR (73.7%); CR was
also reported in the age group of>60 years (82%). In the
age group of 16-59 years, open reduction (ORIF) was
the predominant treatment method (54.6%). Fisher‘s
exact test showed a significant difference between the
type of treatment and age; in fact, the age group of 16-
59 years under went ORIF more than other age groups
(P=0.02).
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Table 4. Association between the cause of maxillofacial fractures, gender, and type of fracture.

Maxillofacial fractures and treatment plans

Variables The cause of maxillofacial fractures
Gender CA MCA Assault | Falling | Occupation firearm Total Exact sig.
Number | Number | Number down al injuries bullets Number (2-tailed)*
(%) (%) (%) Number Number Number (%)
(%) (%) (%)
P-value
Male 19 107 18 13 5 7 169
(63.3%) | (84.3%) | (66.7%) (52%) (100%) (100%) (79.5%)
Female 11 20 9 12 0 0 52
(36.7%) | (15.7%) | (33.3%) (48%) (0%) (0%) (20.5%) 0.0001*
Total 30 127 27 25 5 7 221
(100%) | (100%) | (100%) | (100%) (100%) (100%) (100%)
Type of
Fracture
Single 12 55 20 18 3 0 108
(40%) (43.3%) | (74.1%) (72%) (60%) (0%) (48.8%)
Multiple 18 72 7 7 2 7 113
(60%) (56.7%) | (25.9%) (28%) (40%) (100%) (51.2%) | 0.005*
Total 30 127 27 25 5 7 221
(100%) | (100%) | (100%) | (100%) (100%) (100%) (100%)

* P- value significant
a Chi-square test

Table 5. Hospitalization frequency and percentage of traffic ac-
cidents and all other etiological agents according to gender.

Gender
Total

Male Female

n % n % n %
Traffic 144 | 852 | 40 | 769 | 184 | 83.2
accidents
Others
etiological 25 148 | 12 | 23.1 | 37 16.8
agents
Total 169 100 52 100 | 221 | 100
Discussion

Kerman is the largest, most developed and most impor-
tant city in Southeast Iran (population of about 3000000
(22). Also, Oral and Maxillofacial Surgery Department
at Bahonar Hospital of Kerman is most equipped, most
advanced and most developed Maxillofacial Surgery
Department in South-East Iran.

In Kerman, there are some laws against drinking and
driving, laws that require the use of seat belts and speed
limits for the roads traffic (60 and 80 km/h) (23).
During 3 years, from January 2012 to December 2014,

221 patients were treated by oral and maxillofacial sur-
gery specialists, and the analysis of this sample may
provide knowledge about the current distribution of fa-
cial fractures in Southeast Iran, as well as help to build
a database that may improve medical and dental pro-
grams to prevent facial trauma.

Not only maxillofacial traumas can be life-threatening,
given the severe bleeding and airway compromising,
but facial disfigurement and loss of function are two
major consequences of maxillofacial injuries; these in-
juries may be also followed by blindness or difficulty
in jaw function. Therefore, it is of high significance to
identify the etiology and epidemiology of maxillofacial
traumas. As we showed, the incidence rate of fractures
in men was higher than women. This finding was in
agreement with several previously conducted studies
(1,8,13,14,16,24-30); this shows the alignment of the
current research with the mentioned studies.
Bakardjiev and Lee in retrospective studies investigated
the prevalence of maxillofacial fractures in southern
Bulgaria and Jeju in Korea, respectively (31,32). Cor-
respondingly, they reported a higher number of injuries
in males, compared to females.

Male are generally more socially active and more in-
volved in life-threatening activities, sports, and vio-
lence.

The highest number of injuries was reported in the age
range of 20-30 years, in agreement with other studies
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(8,13,28,32-35). lida et al. reported that the most fre-
quent age group was the 11-20 groups, because they are
more exposed to all the etiological agents assessed than
any other age group (27). Due to their wish to enjoy the
pleasures of modern life, these subjects are potentially
more likely to exceed speed limits, and even get in-
volved in physical conflicts as a result of their increased
physical energy.

Also, in this study, the highest number of traumas was
recorded in October, which was consistent with the
findings by other studies (13,36-38). This result can be
explained by this fact that in the summer and autumn in
Iran, people tend to be more exposed to risk situations,
for example, by engaging more frequently in physical
activities, taking part in social reunions, and road trips.
All these factors certainly contribute to increase the in-
cidence of major causes of trauma, namely traffic ac-
cidents, falls, and aggressions.

The maximum number of fractures was reported in the
mandible. There was a significant association between
the cause of fractures and gender. In fact, males were
more affected by MVAs, violence, and occupational
injuries (except falling down) than females. Also, we
found a significant association between age and type of
treatment.

In our study, the ratio of patient to year was higher than
that reported in other investigations such as studies by
Mesgarzadeh and Arangio, who assessed the prevalence
of maxillofacial fractures in west of Iran and Italy, re-
spectively (39,40).

This study showed that MCAs were the most common
cause of fractures (57.5%). This finding was aligned
with the results of studies by Van Hout, Momeni, and
Mohajerani (17,41,42). However, cultural differences,
sports activities, daily activities, and occupational sta-
tus might affect the etiology of maxillofacial traumas
and lead to discrepancies between different studies.
Review of literature showed that the most common
cause of facial fractures is associated with traffic ac-
cidents (8,27,34,37,43,44), but others have demonstrated
that assault is the most frequent etiological agent (44,45).
According to the research work by Taher (32), fractures
caused by firearm bullets are the most common in Iran.
Our results showed a high incidence of fractures caused
by traffic accidents, particularly those that involve cars,
which is particularly significant among individuals 21-
30 years of age. However, this and other etiological
agents recorded in this study directly depend on the age
and gender of the patient and determine the frequency
at which a certain region of the facial skeleton sustains
a fracture.

As aresult of this research work, it is showed that traffic
accidents were the cause of 71% of the cases. lida et al.
(27) conducted a retrospective study with 1502 patients
with facial fractures and found that traffic accidents ac-
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counted for 52% of the cases. The explanation for the
high incidence of traffic accidents found in both the
study by lida et al. (27) and our study lies in the type of
hospital where both studies were carried out, namely,
local reference centers for the treatment of trauma.

In the present research work, it is found that assault is
the second most frequent etiological agent (12.2%), a
finding that is in agreement with other studies (1,37,46).
Most patients treated at our hospital in addition to other
social and economic problems had a low socioeconomic
status. The increase in urban violence observed in Ker-
man is strongly associated with social/economic con-
flicts to which many people, especially youngsters, are
subjected. Taking into consideration this complex sce-
nario and the current tendency of urban violence and
social conflicts to increase, we believe that a potential
reduction in interpersonal violence as a major cause of
trauma seems to be much more difficult and unlikely
than a reduction in facial trauma caused by traffic ac-
cidents.

Our findings showed that the mandible was the
most involved bone (47.1%) followed by nasal bone
fractures(43.9%), results that are in agreement with
those reported by other authors (8,13,16, 27,34,48,47).
Zandi et al, Hussain et al., showed that nasal bone frac-
tures were the most prevalent type of trauma (3,18,45)
which were the second most prevalent maxillofacial
fracture in our study. Some other studies (26,49) found
that facial fractures in the zygomatic complex were
more frequent. Minor differences in the frequency of
fractures can be caused by variations in the etiology of
fractures in various studies.

Motamedi showed that condylar and parasymphysis
regions accounted for the highest number of fractures
(14); this finding is in agreement with our obtained re-
sults.

The increasing in use of motorbikes has led to a greater
number of accidents and, consequently, facial fractures
(28). According to Huelke and Compton (43), although
car accidents are more frequent, motorbike accidents are
usually more serious. Despite the speed limits enforced
and respected in, for example, Thailand, accidents result
from the difficulty in accepting to wear helmets because
of the hot weather (50) High speeds, together with the
disrespect for traffic laws, and a frequent disregard for
the need to wear a helmet are two problems in Kerman,
either due to hot weather or discomfort, which leads to
serious, often fatal accidents. According to Subhashraj
et al. (28), motorbike accidents are more frequent in In-
dia due to socioeconomic conditions, speeding, disre-
spect for traffic laws, poor road conservation, and not
wearing a helmet or safety equipment.

From all of injures, facial fractures causes by firearm
bullet wounds was determined about 4.5% that is simi-
lar to Paes et al. (1). Taher (32) reported that 69.04%
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of the cases were caused by firecarm bullets, whereas
24.44% were due to traffic accidents. Ugboko et al. (36)
reported that firearm bullets are the main reason for
2.7% of the fractures.

Some studies have also reported cranial injuries as
the most common associated trauma (19,38,51). This
relatively conforms with the current findings, which
showed that cranial injuries were the second most prev-
alent type.

The prevalent method of treatment in our study was
based on closed reduction (64.3%), which was relative
to other results (14,15,51). No complications concerning
occlusion and mouth opening were encountered in these
patients.

For treatment of mandibular fracture, several methods
of closed reduction were used for example the Ehrich’s
arch bar, other interdental wirings and splints. In devel-
oping countries closed reduction are preferred by the
people against the open reduction (52).

In the past 15 years, plate osteosynthesis has become
popular in the management of facial fractures and in
the treatment of mandibular fractures (53). Surgeons
prefer it because it offers stable and precise anatomical
reduction of fragments, allows immediate recovery of
function as it has no IMF, shortens the period of bone
healing and decreases the recovery period. Despite the
obvious advantages, it has not become popular in many
developing countries mainly because of cost factors.
However, 35.7% of all maxillofacial fractures in our se-
ries were treated with open reduction and internal fixa-
tion. Patients treated with ORIF were routinely placed
in inter maxillary fixation only intra-operatively. IMF
was then released in all except for the cases which had
concomitant condylar fractures, planned to treat con-
servatively with arch bars and IMF.

In our institute, open reduction and internal fixation us-
ing miniplates are the most preferred treatment plans
for maxillofacial fractures. The technical and function-
al advantages of miniplate osteosynthesis over maxil-
lomandibular fixation including the ease of use, precise
anatomical reduction, limited or complete avoidance
of maxillomandibular fixation, functional stability and
improved mouth opening have made it more preferable
(5D).

Finally, the epidemiological study of facial trauma
makes it possible to outline the risk situations, as well
as the characteristics of individuals susceptible to this
type of trauma. Moreover in the planning how to man-
age their patients, the evaluation of treatment effec-
tiveness and the understanding of complications may
provide a more realistic and consistent interpretation. It
should be mentioned that besides to this fact that trauma
should not only be seen exclusively as a medical condi-
tion, but also as a social and economic problem. Health-
care costs to treat victims, damage to property involved
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in the traumatic event, losses in wages, and permanent
or transient disability often lead to difficulties in the
reintegration and rehabilitation of victims into society
and their return to work (1).

Conclusions

Considering the geographic and cultural indices of the
evaluated population, it can be concluded that the pa-
tients age and gender and trauma causes, significantly
affect the prevalence of maxillofacial traumas and frac-
ture types and so the best treatment plans. This would
be useful for appropriate health care policy and man-
agement set up in every society.
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