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Abstract
Objective: The purpose of the current study is to determine the prevalence and pattern
of maxillofacial trauma.
Methods: This is a cross sectional study of maxillofacial trauma cases treated in the
referral trauma center of south of Iran. Data of 264 patients were extracted from patients’
records and analyzed. Data included patient’s demographics, injury mechanism, types of
maxillofacial injuries, Injury Severity Score (ISS), associated injuries, length of hospital stay
and outcome. Binary logistic regression by backward method was applied to determine
the effects of independent variables on mortality odds ratio.
Results: 85.23% of patients were males and of all patients 87.5% survived. The mean
of age was 34.95 ± 16.51. The commonest cause of maxillofacial injury was road traffic
accidents (86.31%). The median of ISS was 20.39± 10.24 and patients aged 30-39 years
had the highest ISS. Overall, the most common maxillofacial injuries were orbital (59.47%,
n=157) followed by maxillary (48.11%, n=127); common associated injuries were related
to head (81.44%, n=215) followed by thorax (58.33%, n=154). Age and gender (being
male) increased the odds ratio of mortality. An increase in ISS decreased the odds ratio of
mortality, but it was not significant.
Conclusion: Most of maxillofacial trauma patients suffered from orbital injuries and there
were a huge percentage of associated injuries. Gender (male), age and length of hospital
stay were the significant variables of mortality in maxillofacial patients. The findings of the
current study sheds light on further investigation to treat these patients and enforce road
traffic legislation and public education to prevent these traumas.
Keywords: Maxillofacial injury, Multiple traumas, Traffic accidents, Injury severity score

Introduction
Maxillofacial injuries are one of the serious health
complications in the world, including 7.4% to 8.4% of all
emergencies (1,2). Injuries of this highly neurovascular
zone can lead to disability in specialized functions,
substantial morbidity and even mortality. Since face plays
a key role in the expression of emotions, facial trauma will
have undesirable psychological effect; therefore, managing
these patients is a real struggle for surgeons and has
socioeconomic impacts due to the costs of hospitalization
and treatment (3).
Trauma is an unavoidable part of life; epidemiologically,
it is estimated that 5% to 18.5% of the whole trauma
admissions are associated with maxillofacial trauma, of
these 19% to 64% of patients undergo surgical repair (49). Road traffic accidents are the main causative factor of
maxillofacial injuries and they are frequently associated
with brain injuries (4,7). By itself, maxillofacial trauma
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seldom threatens the life, thereby clinicians mostly focus
on the other parts of the body like thorax and abdomen.
However, it is mostly connected with dangerous injuries,
and life-threatening complications such as blockage of the
airway, thus the mortality rates can reach up to 29.4%. In
this regard, the minimum and maximum hospital length
of stay (LOS) are reported to be 2 and 85 days, respectively
(7,9-13). Although too many studies have been done
around the world and since the causes and patterns of
maxillofacial trauma due to cultural, environmental and
legislative factors differ worldwide, there is a need for such
studies to be done in each part of every country. In Iran
several researches have been done mostly in the north of
the country (14-17), therefore there was a certain need to
investigate the incidence, pattern, etiology and severity of
maxillofacial trauma in the south of Iran. Analysis of these
records helps to prevent the prevalence and associated
factors related to maxillofacial trauma. The aim of the
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current study was to determine the prevalence and pattern
of maxillofacial trauma in the referral trauma center of
Shiraz Medical University during 2018-2019.
Methods
This is a cross-sectional study of maxillofacial trauma
cases treated in the referral trauma center of south of
Iran. Prior to data collection, the ethics committee of
Shiraz University of Medical Sciences approved this study
with code IR.SUMS.REC.1398.1251. Following the basic
principles of the Helsinki Declaration (ethical principles
of medical research on humans), patients’ information
was recorded confidentially and informed consent was
granted.
Data were extracted from the database of patients’ trauma
record who referred to the resuscitation department of
trauma referral center in the south of Iran from June 2018
until June 2019. Totally, 264 patients with ICD-10 code
S.00 to T79.7 of ages 15 and above were included in the
study. Patients who had incomplete details or history, died
before detailed assessment, patients with ICD-10 codes
of foreign bodies (T15.0-T19.9), burns and corrosion
injuries (T20.0-T32.9), environmental exposures
(T33.0-T35.7, T66-T75.8) and poisonings (T36.0-T65.9)
were excluded from this study. The demographics such as
age and gender, date of admission, mechanism of injury
(vehicle and pedestrian accident, assault, falling down,
suicide, etc.) were recorded by the admission unit. In
addition, type of maxillofacial injury such as ear, eye and
nose injuries or fractures, maxilla and mandible fractures,
multiple injuries and associated injuries (head, neck,
thorax, abdomen, and extremities) were screened based
on the final diagnosis followed by clinical and radiological
examination.
Depend on the records, the injury severity score (ISS),
was calculated. The ISS is based on AIS (Abbreviated
injury scale), which is a scoring system that includes 6
regions of the body (head/neck, face, chest, abdomen,
extremity, and external). The ISS can be calculated as the
sum of the squares of the three highest AIS scores of the
three most injured body regions (18).
Statistical analysis was accomplished in two phases
of descriptive and analytic. While descriptive data was
estimated using tables, diagrams, means and standard
deviations, analytic data were evaluated by using Stata
software version 14 and R3.4.2. Binary logistic regression
by backward method was applied to determine the effects
of independent variables, including age, gender, LOS and
ISS on the odds ratio of mortality. P value of <0.05 was
considered to be statistically significant.
Results
Within the study period, 264 patients with maxillofacial
injuries were admitted to the resuscitation department.
Among the patients, 87.5% survived. The age ranged
from 16 to 82 with the mean of 34.95 ± 16.51. Thirty-nine

patients (14.77%) were female and 225 (85.23%) were
male.
The mean length of hospital stay was 15.10± 13.39
days, ranging between 0 and 91. The commonest cause of
maxillofacial injuries was road traffic accidents (86.31%)
in which motorbike drivers (28.52%) and pedestrians
(18.63%) were injured the most. Other causes of injury
were falling down, assaults, penetration and suicide
attempts (Table 1).
Overall, the most common maxillofacial injuries were
orbital (59.47%, n=157) followed by maxillary (48.11%,
n=127) and zygomatic injuries (40.91%, n=108). Ear and
mouth were the least injured (Figure 1).
Figure 2 shows the distribution of age and sex. As
depicted in Figure 2, patients in the age range of 20-29
(n=69) were the most injured and patients in the age range
of 80-89 were the least injured. ISS ranged between 0 and
50 and the maximum ISS (26.12) was related to 30-39
years old patients (Figure 3). We observed a median ISS of
20.39 ± 10.24. Nearly four fifth of the patients needed an
operation and 27.65% had nosocomial infections.
Table 2 shows that the most injuries associated with
maxillofacial were head injuries (81.44%, n=215) followed
by thorax injuries (58.33%, n=154) and accidents caused
the most injuries. Neck was injured the least (Table 2).
The obtained regression coefficient showed that the
odds ratio of death in males was 3.74 times higher than
that in females. Age increased the odds ratio of mortality
by 0.07. The mortality odds ratio of patients with hospital
LOS of 4-30 days was lower than others. An increase in the
ISS caused a decrease in the odds ratio of mortality but it
was not significant (Table 3).
Discussion
The results of the current study revealed that despite the
road improvements and increased usage of protective
equipment for vehicle drivers and passengers, road traffic
accidents still remain the major cause of maxillofacial and
associated injuries. Nevertheless, geographic area and its
Table 1. Descriptive statistics of the patients by gender
Female
n = 39

Male
n = 225

Survived

35 (89.75)

196 (87.11)

Died

4 (10.25)

29 (12.89)

Variables

P-value

Outcome
0.585

Mechanism of injury
37 (94.87)

176 (78.22)

Assault

Accident

0

2 (0.88)

Falling down

0

40 (17.77)

Penetration

0

4 (1.77)

1 (2.56)

0

16.18 ± 16.16

14.9 ± 12.8

Suicide

0.043

Length of stay
Mean ± SD
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0.57
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Table 2. The frequency of associated injuries by mechanism of injury
Mechanism
of injury

Injury type
Accidents

Assault

Falling down

Penetration

Suicide

189

1

20

4

1

Neck

21

0

3

1

0

Thorax

135

0

16

3

0

Abdomen

25

0

8

0

1

Extremity

102

0

14

0

1

Head

Table 3. Logistic regression coefficients and odds ratios of the variables of mortality between trauma patients
Odds ratio

95% confidence interval

P value

Age

1.077

(1.047–1.098)

<0.001

Sex (male)

3.749

(0.88–6.453)

<0.073

1 to 3 days

0.041

(0.003–0.079)

0.019

4-7 days

0.019

(0.001–0.037)

<0.001

8-30 days

0.013

(0.001–0.027)

<0.001

More than 30 days

0.030

(0.002–0.058)

<0.001

Injury severity score

0.427

(0.117–0.737)

0.170

Variables

Length of stay

population density, cultural differences and economic
status can affect the incidence, etiology and clinical
presentation of maxillofacial injuries.
Many articles have described road traffic accidents as the
leading etiologic factor in both developed and developing
countries such as Italy (19), Taiwan (20), China (3), and
Qatar (4), however assault (21), and falls (22), were the
commonest causes of maxillofacial fractures in many other
nations. As a developing country, Iran faces heavy traffic
problems and traffic accidents that are on a rise year by
year. Therefore, there is a need to reinforce existing laws
to lessen traffic accidents in the country.
Similar to many other studies (23-25), in the current
study most of the injuries were seen in males (almost
85%), most probably because men are more involved in
road traffic accidents, fights, and other physical activities.
In Iran, also the incidence of maxillofacial injuries was
greater among men aged 20-29 years. This finding is in line
with the results of a study conducted in the north of Iran
indicating that the highest rate of maxillofacial incidence
in trauma patients was in the age group of 20 to 29 years
(26). These findings are not consistent with the study that
reported the incidence of trauma in the age group of 3039 years (7). In the study of da Rosa Possebon et al (22),
age and sex had a significant effect on the mortality of
maxillofacial trauma (P < 0.001).
In the current study, the most commonly injured
parts were orbits followed by maxilla. In line with our
investigation, two other studies revealed that orbits
followed by maxilla fractures were the most frequent
type of maxillofacial injuries (5,9). Nevertheless, some
studies reported that mandible fracture had the highest
120
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rate of incidence (27-29). Probably the severity of injuries
associated with a different ISS range is the reason of
discrepancy in the results of studies. Associated injuries
are frequently observed between patients who have
suffered from maxillofacial injuries and are correlated
with trauma mechanism and severe facial fractures (30).
The current results are consistent with the findings of
the studies conducted by Alves et al (7), and Aladelusi et

Figure 1. Type of maxillofacial injuries.

Figure 2. Distribution of age by sex.
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research on humans), patients’ information was recorded
confidentially and patients provided informed consent.
Author’s contribution
MY: study concept, investigation, methodology, project
administration, validation, writing and editing. SS:
investigation, methodology, writing the original draft. all
authors have approved the final version

Figure 3. Descriptive statistics of ISS by age range

al (31) demonstrating that most injuries associated with
maxillofacial were head injuries.
The ISS ranged between 1 and 50, and patients in their
4th decade of life had the highest median of ISS. The
median of ISS was 13. There was no statistically significant
association between the ISS and mortality rate (P = 0.17).
Lower severity scores may determine that severely injured
patients passed away earlier to any assessment of their
injuries. Besides, any mistake in AIS scoring will result in
modification of the ISS (11). Death occurred in 12.5% of
injuries. In other studies, mortality rates were 1.8% and
10.5%. This can be due to concomitant non-facial injuries
such as pulmonary and neurologic injuries (11,12). The
length of hospital stay ranged between 0 and 91 and LOS
of women was more than men. The research finding
concerning the hospital stay in the study conducted by
Manodh et al in 2016 (32) revealed that 48.35 % of patients
were treated in less than 4 days after the trauma.
This study has its own limitations regarding the missing
of information and selection bias. Nonetheless, our study
provides useful information concerning the development
of safety measures to reduce the chance of maxillofacial
injuries. We recommend conducting further researches in
Iran to assess the effect of other factors, including seat belts
and alcohol consumption on the maxillofacial traumas.
Conclusion
Road traffic accidents were the main cause of orbital
and maxillary injuries. Male gender, age, and length of
hospital stay were the significant variables of mortality in
maxillofacial trauma. Furthermore, we have to consider a
huge percentage of associated injuries with maxillofacial
trauma. Therefore, further diagnostic investigations
should play a part in the assessment of maxillofacial
trauma patients. According to our study, road traffic
legislation and public education should be enforced.
Ethical issues
The ethics committee of Shiraz university of medical
sciences approved this study with code IR.SUMS.
REC.1398.1251. According to the basic principles of
the Helsinki Declaration (ethical principles of medical
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