
Pattern of mid-facial fractures in Tehran, Iran

Iran is placed among the top countries with the highest
rates of car and motorcycle accidents (1). The number of
traffic accidents increases along with industrialization
and urbanization. Unfortunately, many cases die in the
scene of accident, and others are admitted with major
injuries including facial fractures (1). Facial fractures
caused by facial traumas have considerable socioeco-
nomic burdens. They also have a profound effect on the
patient’s facial beauty (2). On the other hand, oral and
maxillofacial structures are pivotal in vital functions such
as breathing, eating, and speaking (3).

The reported epidemiologic surveys vary considerably
in terms of geographic region, population density,
socioeconomic status, regional government, time period
of the study, and the study facilities (4–10). As an
example, in a study in Finland, assault was found to be
the major cause of maxillofacial fractures (4), while
reports from United States identified either assault or
traffic injuries as major causes depending on the area
where the study was conducted (6, 7). Most African and
Asian studies identify road traffic accidents to be the
major etiology of maxillofacial fractures (8–10). The
shared finding in all studies is the higher incidence of
such injuries in men (4–10).

Major etiologies of maxillofacial fractures can be
avoided by accurate and practical measures together
with public education. Thus, knowledge of the pattern of
the fractures and the important etiologies is inevitable.
Data could be more applicable for policy-making issues
if gathered from places with the highest rate of such
injuries (1). The aim of the present study was to analyze
the etiology, pattern, and prevalence of mid-facial
fractures (MFFs) in patients referred to a major oral
and maxillofacial surgery department in Iran.

Materials and methods

During three consecutive years of 2006–2008, all patients
with MFFs referred to the department of oral and
maxillofacial surgery of Ayatollah Taleghani Hospital in
Tehran, Iran, were retrospectively studied. Institutional
Review Board of Shahid Beheshti University of Medical
Sciences had approved this study. Tehran has a popu-
lation of over 12 million, and our center is one of the
three centers in the city providing specialized medical
services for maxillofacial injuries. Our patients are
referred from all areas within the Province of Tehran
and occasionally from other centers. MFF was diag-
nosed after evaluation of patients with facial trauma
which include history, physical examination, and radio-
graphic evaluation. CT scanning was performed in all
patients. All other available data were extracted from
patient files. In this study, MFFs were defined and cat-
egorized as fractures in the orbit, Le Fort I, Le Fort II,
Le Fort III, nasal bone, zygomatic bone, and maxilla
dentoalveolar bone. Patients were further subdivided
into 10-year age groups. Data are expressed through
descriptive statistical parameters.

Results

Two-hundred and forty-three patients with MFFs are
studied in the specified interval. The ethnicity of our
patients compared to that of overall Iranian population
is shown in Table 1, which shows high resemblance
to the overall population makeup of Iran. Our
studied population comprised of 197 men (81.1%) and
46 women (18.9%). Table 2 shows the etiologies of
fractures in these patients. Telltale on the table,
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Abstract – Background/Aim: One of the highest rates of car accidents and related
morbidities and mortalities in the world is reported from Iran. Facial structures
are usually injured in such accidents. This study is conducted to find the patterns
and etiologies of mid-facial fractures in Iran. Material and Methods: During
three consecutive years, patients with mid-facial fractures who were referred to a
major oral and maxillofacial surgery center were studied for fracture etiologies
and fracture locations. Results: Two-hundred and forty-three patients with mid-
facial fractures were studied. Male-to-female ratio was 4.5–1. The average age of
the patients was 31.7 years, but the 20–29 age group bears the highest rate of
mid-facial fractures. Forty-four percent of fractures were related to automobile
accidents, and 21% were attributed to motorcycle accidents. Other etiologies are
13.2% for collisions, 10.3% for falls, 6.2% for physical abuse, 2.9% for bicycle
events, 1.6% for occupational events, and 0.8% for sport events. Most fractures
occurred in zygoma followed by Le Fort and nasal bone fractures. More than
half of all patients (80% of automobile and motorcycle accidents) were not
either fastening the seat belt or wearing protective helmets. Conclusions: The
main etiology of mid-facial fractures is automobile and motorcycle accidents.
Protective measures were not observed in the majority of patients.



traffic accidents are the major cause of MFFs in our
population.

Some patients have more than one fracture type, but
according to our classification we have Le Fort I fractures
in 10.7%,LeFort II in 11.9%, andLeFort III in 7%of the
studied population. Most fractures occurred in the
zygoma (58.4%). Figure 1 shows the percentages of
different fracture types in the studied population. Note

that 25.5% of all MFFs have concurrent mandibular
fractures.

Table 3 shows the distribution of patients in age
groups with the most frequent etiology and fracture
types in separate groups. One hundred and twenty-seven
patients (80% of automobile and motorcycle accidents)
were neither fastening the seat belt nor wearing protec-
tive helmets. Table 4 shows the treatment methods used
for our patients.

Discussion

The present study assessed the prevalence of MFFs in
one of the major centers in a country with the highest
rate of car accidents (1). The most striking finding of this
study was the ignorance for any safety measure in the
majority of cases. In addition, MFFs are found to be
5-fold higher in men, which reflect the predominant male
workforce in a male-dominated society. In the most
recent statistics from Iran, lower educational levels play
the major role in increasing the rate of accidents (1).
Table 1 shows that the studied population is representing
the overall ethnical distribution in Iran. In addition, our
center is one of the three major referral centers in
Tehran. Keeping in mind the population resemblance
and a referral basis of specialized maxillofacial surgery
services, this study could possibly reflect the overall
image in Iran.

Reports of male predominance in MFF are also
provided in other studies, but our reported rate is placed
among the highest worldwide (4, 5, 8–10). No study yet
had reported higher or equal rates of MFF in females but
this male–female distance decrease with increased indus-
trialization and in developed countries (4–12). In
Finland, Kontio et al. (4) showed higher prevalence of
MFFs in males with the ratios of 2.8:1 in 1981 and 3:1
in 1997. A Turkish study demonstrated that 77.5% of
men and 22.5% of women comprise the facial injuries
cases (8). The findings in this Eurasian country are most
similar to its neighboring Asian countries. The highest

Table 1. The ethnicity of in Iranian population and the
compared percentages in our patients studied

Ethnic group

Percent in Iranian

population

Percent in our

studied population

Persian 51 48

Azeri 24 30

Gilaki and Mazandarani 8 10

Kurd 7 5

Arab 3 2

Lur 2 2

Balooch 2 1

Turkmen 2 1

Other 1 1

Total 100 100

Table 2. The distribution of the patients in terms of the
fracture etiology

Etiologies Patients number Percent

Automobile accident 107 44

Motorcycle accident 51 21

Collision 32 13.2

Falls 25 10.3

Physical abuse 15 6.2

Bicycle events 7 2.9

Occupational events 4 1.6

Sport traumas 2 0.8

Total 243 100

Fig. 1. The distribution of the patients in
terms of the fracture location. Note that
some patients had more than one frac-
ture.
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male prevalence of reported facial injuries is found in
Arab countries where females are prohibited to enter the
majority of social activities (9). The findings of our study
are also comparable to the Bulgarian report, as the
nearest European counterpart, and only differ for its
major cause (5). The male-to-female ratio is found to be
in direct relation to the industrialization of the societies.
In addition, an increase in the rate of MFF over time is
observed in most series (4, 5, 8–12).

Occupational trauma, together with traffic accidents,
assault, fall, sport injuries, and physical abuse, are
deemed to be the most common causes of the maxillo-
facial injuries (2–16). The traffic accidents in 65% of our
cases (automobile; 44%, motorcycle; 21%), collision
(13.2%), falls (10.3%), and physical abuse (6.2%)
represent the prevalent etiologies of MFFs in Iranian
population. The etiologies of fractures of the facial bones
vary from country to country and from one region to
another in the same country, but most studies have
shown that motor vehicles are the main cause of these
injuries (8–10, 12). To the contrary, studies in Finland,
Norway, and Brazil show that physical abuse is the
major cause of MFF, which could be attributed to the
higher rates of sticking to traffic rules of using safety
devices including seat belts and helmet to decrease the
role of traffic accidents in these countries (4, 13, 14).
Traffic accidents were the major cause of MFF in the
1960s in Europe, which was overtaken by assault injuries
in the 1980s. Men are found to be more involved in such
fractures in the era of both traffic and assault injuries
(11, 17). The incidence of MFFs that peaks in our 20–29
age group is either the same or next to the major age
groups in other studies which reflect the work force
dominance in each area (4–16, 18, 19). There are two
important exceptions to this industrialization hypothesis.
Studies in the United States had identified either assault
or traffic accidents to be the key etiology of MFF

depending on the duration and area where the study had
been conducted, but most recent ones identify assault as
the major cause (6, 7). In the developed Asian country of
Japan, road traffic accidents are being identified to be the
major cause of maxillofacial fractures (12). This trend
could possibly change with newer and larger studies in
these countries.

The zygomatic bone and nasal complex constitute the
majority of involved structures of MFFs, which is again
in accordance with the other major studies (7–16). The
mid-facial region is the vulnerable area owing to its
location and function. The surgeon must be equipped
with adequate knowledge of different treatment tech-
niques for each area. In our study, the patients were
mostly treated by open reduction techniques partly
because of inaccessibility and poor patient compliance
for close reduction. Close techniques are favored both by
the patient and by physician, but decision-making in the
clinical setting should be based on a case-by-case
evaluation.

As the traffic accidents are the main cause of MFFs,
equipment of drivers with safety devices and public
education about the traffic rules may decrease the
incidence of maxillofacial fractures.

Conclusion

The main etiology for MFFs in Iran is traffic accident.
Male predominance is observed in this population.
Protective measures were not observed in the majority
of patients, which could potentially prevent the pertinent
MFFs.
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