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Abstract
Background: Maxillofacial fractures are of great medico-legal implications because they are of common occurrence
with other injuries, predominantly head injuries that might involve serious esthetic and functional problems, and so
clinically described as consequential injuries. The aims were to assess the medico-legal aspects of maxillofacial
fractured cases concomitant with closed head injury over a 6-year period (2011–2016) in the Trauma Unit of Assiut
University Hospitals, Egypt, and to evaluate the demographic feature and the trend of different patterns of such
fractures.
Patient and methods: A descriptive hospital-based study included all cases of maxillofacial fractures combined
with closed head injury attending the Trauma Unit of Assiut University Hospitals in the period of January 2011 to
December 2016.
Results: The study included 1221 cases, the percent of maxillofacial fractures with a closed head injury was 4%, the
age group 18–40 years was having the highest incidence, and mean age was 25.9 ± 15.3 years with male to female
ratio of 7:1. Road traffic accidents were the main etiology of injury (69.7%), followed by falls (15.1%) and violent
assaults (10.2%) while firearm injuries were the last (5%). Unintentional injuries were the commonest in 83.1%
followed by homicidal (16.3%); only 7 cases were due to suicidal attacks. The mandibular fracture was the
commonest (49.7%) followed by fracture maxilla (19.2%), fracture zygoma (16.8%), and lastly frontal bone and nasal
fracture. The trend of maxillofacial fractures over the 6-year period tended to be increased with the highest number
in 2011 (21.5%) and the lowest in 2014 (13.3%).
Conclusion: Maxillofacial fracture with a closed head injury in Upper Egypt is common in the middle age with
male predominance. Road traffic accident is the main etiologic factor, and accidental trauma is the commonest
manner. Mandibular fractures are the commonest pattern followed by fracture maxilla. Traumatic head injuries in
cases of maxillofacial fractures were mild in about half of the cases. The trend of maxillofacial fractures over the 6year period of the study (2011–2016) tended to be increased with the highest number in 2011 and the lowest in
2014.
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Introduction
Maxillofacial fractures are of special medico-legal implications as they are considered medico-legal cases and a
part of poly-trauma conditions. Maxillofacial injuries are
commonly encountered in the emergency medicine;
most patients with these injuries have multisystem
trauma that requires coordinated management between
emergency physicians and surgical specialists in maxillofacial surgery, otolaryngology, plastic surgery, and
general surgery (Delpachitra and Rahmel 2016). Maxillofacial fractures include fractures extending from the
frontal bone down to the base of the skull and include
fracture of the frontal bone, zygoma, maxilla, nasal bone,
ethmoid, and mandible (Fama et al. 2017).
Trauma to the maxillofacial region mandates special
attention as important sensory systems are contained
within the face (e.g., vision, auditory, somatic sensation,
gustatory, olfaction, and vestibular). Also, vital structures
in the head and neck region are intimately associated
(airway, blood vessels, and nerves). Lastly, the psychological impact of disfigurement can be devastating (Kloss
et al. 2008). The maxillofacial fractured patient is a polytraumatized one that requires careful and regularly updated assessments and clears open communications with
the surgeon. The preoperative reconstruction plan of
functional areas is critically required to guide the physical, psychological, and social rehabilitation process.
During surgery, monitoring, controlling, and documenting the patient’s anesthetic course and any surgical
emergencies are necessary. All of these legal goals reflect
the quality of care fostering patient safety and will legally
protect the surgeon as well (Parashar and Sharma 2013).
The basic traumatic head injury (THI) is an insult to
the head due to an external mechanical force, possibly
leading to a temporary or permanent impairment of cognitive, physical, and psychosocial functions, associated
with a diminished or altered state of consciousness.
There are two types of THI: closed head injury (or nonpenetrating) and open head injury (or penetrating)
(Zandi and Hoseini 2013). Closed head injury (CHI) is
the most common cause of traumatic brain injury. This
brain injury is due to an external impact leading to a
sudden violent motion but does not include a break in
the skull. A concussion is the major consequence of
closed head injuries followed by epidural hematoma,
subdural hematoma, and intracerebral hemorrhage (Syed
et al. 2007).
The etiology of maxillofacial fractures varies from one
geographical region to another and even within the same
region depending on the prevailing socio-economic, cultural, and environmental factors. The amount of force
required to cause damage to the facial bones differs regionally; the supraorbital rim, the maxilla and the mandible (symphysis and angle), and the frontal bones
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require a high impact force to be damaged. A low impact force is all that is required to damage the zygoma
and the nasal bone; high impact and low impact forces
are defined as greater or lesser than 50 times the force
of gravity (Motamedi 2003).

Materials and methods
Aim of the study
 It is to assess maxillofacial fractured cases associated

with closed head injury over a 6-year period (2011–
2016) in the Trauma Unit of Assiut University
Hospitals, Egypt.
 It is to evaluate the medico-legal aspects (cause,
manner, patterns, and outcome), identify the sociodemographic background (age, sex, residence,
occupation), and assess the trend of different
patterns of such fractures.
Study design and setting

The study is a retrospective descriptive hospital-based
study conducted in the Trauma Unit of Assiut University Hospitals (tertiary care hospital), Egypt. The Trauma
Unit of Assiut University Hospitals is considered as the
central unit of trauma in Upper Egypt, to which cases
from all Upper Egypt and the Red Sea Governorates
attend it.
Study population

The study included all cases of maxillofacial fractures
combined with closed head injury attended the Trauma
Unit of Assiut University Hospital during the period
from 1 January 2011 to the end of December 2016.
Exclusion criteria
 Maxillofacial fracture cases with an open traumatic

head injury as they already were transmitted to the
Neurosurgery Department
 Patients admitted with isolated facial soft tissue
injuries
 Neurosurgical interventions of previous injuries and
deformities
 Patients discharged on their request before the
examination
Registered data
 Socio-demographic data of cases: age, gender,

residence, and occupation.
 Medico-legal aspects of cases: etiology, pattern,

manner, and outcome of injuries. Fractures of the
facial skeleton were classified into mandibular,
maxillary, zygomatic, frontal bone fractures, naso-
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ethmoidal fractures, and multiple site fractures.
Computerized tomography (CT) scan was the
current imaging standard for evaluating a multitraumatized patient and used for identification of
the fracture pattern and defining the type of
traumatic head injury.
 Clinical profile of cases: the Glasgow Coma Scale
(GCS)—patients are classified into three grades: mild
(GCS = 13–15), moderate (GCS = 9–12), and severe
(GCS = 3–8). Types of treatment (surgical or
conservative), treatment modalities (arch bar or
mandibular fixation), presence of concomitant
injuries (poly-traumatized patient), and condition of
the case at discharge time.
Statistical analysis

Results were expressed as frequency and percent for
categorical variables and mean ± SD for continuous
variables. Chi-square test (χ2) was used for comparing
proportions between the different etiological causes of
maxillofacial injuries regarding age and gender. p value
< 0.05 was considered statistically significant.
Ethics considerations

Ethical approval was obtained from the Ethical Committee of Faculty of Medicine, Assiut University, Egypt.
Consent to participate from participants is not applicable as the data was obtained from the electronic health
database.

Results
The descriptive hospital-based study includes 1221 cases
of maxillofacial fractures with a closed head injury that
attended the Trauma Unit of Assiut University Hospitals, Egypt, between January 2011 and December 2016.
The percent of maxillofacial fractures was 4% (total
number of trauma cases admitted to the trauma unit
was 30,525).
Regarding the socio-demographic characteristics of the
studied population, the highest percent of maxillofacial
fractures (MFF) was among the age group 18–40 years
(49.2%) followed by the age group < 18 years (34%) and
the age group ≥ 40 years (16.8%); mean age was 25.9 ±
15.3 years and range of age from 1 year (youngest age
group) to 90 years (oldest age group). Regarding the gender of cases with MFF, males represent 88% of cases;
male to female ratio was about 7:1; 59.6% of the cases
belonged to the urban area while 40.4% were from rural
areas. More than half of the cases were unemployed
(54.6%), 33.8% were workers, and 11.6% were employers
(Fig. 1).
Table 1 showed the medico-legal criteria and revealed
that road traffic accidents were the main etiology of injury (69.7%), followed by falls (fall from height and on
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the ground, 15.1%) and violent assaults and fight (10.2%)
while firearm injuries were the least etiology (5%). Accidental manner of injury was the commonest in more
than four fifths of the cases (83.1%) followed by the
homicidal manner in less than one fifth of the injuries
(16.3%); only seven cases were due to suicidal attack.
Different patterns of maxillofacial fractures were present
as mandibular fracture was the commonest one (49.7%)
followed by fracture maxilla (19.2%), then fracture zygoma (16.8%), and lastly frontal bone fracture and nasal
and naso-ethmoid fracture (9.1% and 5.2%) respectively.
The clinical profile of combined maxillofacial with
closed head injury fracture cases was as follows: about
half of the cases (50.7%) had mild traumatic head injury
(THI) (GCS was 12:15), 46.0% were of moderate THI
(GCS 8:11), and only 3.3% of the cases had severed THI
(GCS less than 8). Treatment of maxillofacial fracture
was conservative in 50.0% of the cases and surgical in
the remaining half. Treatment modalities in the form of
arch bar were indicated in 30.7%, not indicated in 35.8%
of the cases; mandibular fixation was indicated in 3.3%,
not indicated in 63.2% of the cases; 33.5% of the cases
were discharged on-demand or died before evaluation
for intervention; the final fate of the cases was improvement in 63.0%. Only 10.3% refuse surgery and 10.1% referred to private clinic on-demand after clinical and
radiological evaluation, with a case fatality rate of 16.6%.
Isolated maxillofacial fractures were in 10.9% while polytrauma was present in 89.1% (Table 2).
There is a statistically significant difference between
the etiology of craniomaxillofacial fractures and age distribution (p value < 0.001); road traffic injuries occurred
most in age 18 ≤ 40 years (76.2%) compared with 62.7%
and 64.9% in the age group < 18 and ≥ 40 years, respectively. Fall from height/on the ground occurred most in
age < 18 years (29.2%). Violent assaults/fights and firearm injuries occurred most in age ≥ 40 years (15.6% and
7.3%, respectively) (Fig. 2).
Figure 3 reveals a statistically significant difference between the etiology of craniomaxillofacial fractures and
gender of cases (p value < 0.001); road traffic injuries
and violent assaults/fights occurred mostly in males
(76.2% and 10.9%, respectively) compared with females
(47.9% and 5.5%, respectively). However, fall from
height/on the ground occurred most in females (41.8%).
Figure 4 reveals that all motor car accidents were unintentional and falls from heights were responsible for
all suicidal cases with MF fractures. Violent assaults
were the usual homicidal manner as a general way of assault; firearm injuries were homicidally inflicted in about
one fourth of the cases.
Concerning the trend of occurrence of maxillofacial
fractures and its different patterns from the year 2011 to
2016, the proportion tended to be increasing with the
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Fig. 1 Socio-demographic characteristics of combined craniomaxillofacial fracture cases in the studied period (2011–2016)

highest incidence in 2011 (21.5%) and the lowest in 2014
(16.5%), with more or less steady trend between 2011
and 2014 and fluctuating trend between 2014 and 2016.
Regarding the different pattern of MFF, mandibular fracture has the highest incidence of occurrence (49.7%)
with a trend followed the maxillofacial fractures trend
(Fig. 5).

Discussion
Traumatic injury is the most common cause of death in
the last 10 years and still a significant health problem in
Table 1 Medico-legal aspects of craniomaxillofacial fracture
cases in the studied period (2011–2016)
Variables

Cases
No. = 1221

%

Road traffic injuries#

851

69.7

Fall from height and on the ground

184

15.1

Etiology of MF fractures

Violent assault and fight

125

10.2

Firearm injuries

61

5.0

Accidental

1015

83.1

Homicidal

199

16.3

Suicidal

7

0.6

Mandibular fracture

607

49.7

Fracture maxilla

234

19.2

Fracture zygoma

205

16.8

Manner of MF fracture

Pattern of MF fracture

#

Frontal bone fracture

111

9.1

Nasal and naso-ethmoid fracture

64

5.2

Road traffic injuries include motor car, motorcycle, and train accidents

all countries, in spite of the level of the socio-economic
state. About 12,000 Egyptians died each year due to different types and etiological causes of trauma (El Shehaby
et al. 2018). The human face often constitutes the first
point of contact in various human interactions and is
frequently the preferred target for blows in assault cases
(El Shehaby et al. 2019). Maxillofacial trauma is thus a
common presentation in accident and emergency departments either as an isolated injury or as a part of
poly-trauma. These injuries may cause serious functional, psychological, physical, and cosmetic disabilities
(Kapoor and Kalra 2012).
The present study is a descriptive hospital-based study that
was carried out on 1221 trauma patients with maxillofacial
fractures combined with closed head injury of both sexes referred to the Trauma Unit and Maxillofacial Surgery Department of Assiut University Hospitals (tertiary care hospital),
Egypt, throughout the period from 1 January 2011 to the end
of December 2016.
The epidemiological criteria revealed that maxillofacial
fractures accounted for 4% of all trauma cases, and its
peak was at the year 2011 and 2015; this result is slightly
higher than that reported by Pillay et al. which reported
the incidence of craniomaxillofacial fractures as 2.9% (Pillay et al. 2018), but lower than that previously reported
(16%) in a similar study conducted in Australia (Shahim
et al. 2006). The incidence of traumatic head injury (THI)
associated with MFF in different countries around the
world is greatly different, but the overall result is higher in
males when compared with females; in the present study,
it is 7:1; this result is in accordance with Patil et al. (2016).
Other studies in the developed countries, the male/female
ratio ranged from 2:1 to 4:1, which indicates the active
participation of women in outdoor life activities than in
developing countries (Gassner et al. 2003).
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Table 2 Clinical profile of craniomaxillofacial fracture cases in the studied period (2011–2016)
Variables

Cases
No. = 1221

%

Mild

619

50.7

Moderate

562

46.0

Severe

40

3.3

Conservative

610

50.0

Surgical

611

50.0

Indicated arch bar

375

30.7

Not indicated arch bar

437

35.8

Death, escape, and discharge on-demand before evaluation on intervention

409

33.5

Indicated

40

3.3

Not indicated

772

63.2

Death, escape, and discharge on-demand before intervention

409

33.5

Improved

769

63.0

Refuse surgery

126

10.3

Glasgow Coma Scale (GCS)

Type of treatment

Treatment modalities
Arch bar

Mandibular fixation

Condition of the case on discharge

Referred to a private clinic on demand

123

10.1

Death

203

16.6

Isolated craniomaxillofacial fracture

133

10.9

Poly-traumatized patients

1088

89.1

Associated injuries

Fig. 2 Etiology of craniomaxillofacial fractures regarding age distribution in the studied sample. *Chi-square test
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Fig. 3 Etiology of craniomaxillofacial fractures regarding gender in the studied sample. *Chi-square test

Considerable variations between developing and developed countries may be present but still male outnumber
female by more than 2 to 1; this may be attributed to
the higher percentage of women in developed countries
who participate directly in economic, social, and cultural
activities, and therefore, they are consequently susceptible to violence, traffic accidents, and sports accident
(El Shehaby et al. 2018). Men usually outnumber women
in developing countries due to their mobility, more frequently involved in stronger physical, violent activities,
and motor vehicle crashes and often sustain more severe
injuries compared with females (El Shehaby et al. 2019).
In the present study, the commonest age group among
the injured cases was 18–40 years; it was suggested that
this is the age of adolescence and adulthood where persons frequently carelessly drive motor vehicles and practice dangerous exercises and thus exposing themselves
to all types of violent trauma (Thorén et al. 2010). This

agrees with the result of Mijiti et al. (2014) that showed
most cases exposed to THI concomitant with MFF are
men between 20 and 39 years.
The main etiology for craniomaxillofacial fractures
over the reported 6-year period was road traffic accidents (69.7%); this finding is supported by several studies
where traffic accidents were the most prevalent etiology
of facial trauma (Samieirad et al. 2015). The second etiology was fall then followed by interpersonal violence
which was the third responsible etiological cause; this result is similar to Sbordone et al. 2018. Alternatively,
other recent metacentric retrospective studies from
Southern Italy in 2018 reported that the vast majority of
cases were due to violent assaults followed by road traffic accident (RTA) then falls (Khan and Arif 2005). Road
traffic accident is the leading cause of traumatic injuries
in developing countries, while interpersonal violence is
the leading cause in developed countries (Pillay et al.

Fig. 4 Etiology of craniomaxillofacial fractures according to the manner of fracture infliction in the studied sample
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Fig. 5 Trend of different patterns of craniomaxillofacial fractures from the year 2011 to 2016

2018). The possible causes for this in Egypt are multifactorial that may be due to bad road conditions and poor
road lighting along with lack of adequate public transport systems all contribute to increased trauma. The primary reasons for the increase in fatalities and injuries
from traffic crashes in developing countries are simply
the rising number of motor vehicles, economic growth
associated with increased mobility, need to travel for
employment, lack of traffic police manpower to implement existing laws, sudden urbanization as well as availability of easy loans for middle and low socio-economic
population, and lack of awareness of the use of helmets.
These findings should announce the need for better road
traffic awareness among masses (Fasola et al. 2003).
Falls in the form of fall from heights and fall on the
ground are considered as persistent hazards met in all
communities and occupational settings. It is frequently
encountered in accidents, suicides, and rarely in homicides (Hagga et al. 2016). The extent of injuries sustained due to fall from heights varies depending on the
falling height, composition of the impact surface, intermediate objects encountered during the fall process,
rate of deceleration, position of the body on landing,
and individual factors such as age, body weight, preexisting disease, and also age of the person (child, adult,
elderly). In the case of falls, craniocerebral trauma
(head injury) is the primary cause of mortality among
skeletal injuries. Among soft tissue injuries, injury to
the brain followed by the liver, lung, and spleen was
frequent (Sasaki et al. 2009).
Injuries are caused by intentional and unintentional
causes; intentional injuries occur with purposeful intent

and include homicide, suicide, domestic violence, sexual
assaults, bias-related violence, and firearms. Unintentional injuries are injuries that occur without purposeful
intent (Sasaki et al. 2009). In the present study, accidental manner of injury was a major manner of craniomaxillofacial fractures followed by homicidal manner, while
suicidal attack represents less than 1% only; this can be
explained by the fact that road traffic accidents (as a
major responsible for accidental manner) outnumbered
interpersonal violence.
In agreement with some studies (Kapoor and Kalra
2012; van den Bergh et al. 2012), mandibular fracture
constitutes a major portion of maxillofacial fractures
(49.7%) because of its prominence and unique mobility,
and though a very strong bone, mandible has several
areas of weaknesses, followed by fracture maxilla
(19.2%), then fracture zygoma (16.8%), and lastly frontal
bone and ethmoid fractures (9.1% and 5.2%, respectively). Zygoma was found to be the main bone involved
in the maxillofacial region in Bajwa et al. (2012) while
the maxilla and nasal bones to be the main bones involved in maxillofacial trauma in Haug et al. (1992).
The Glasgow Coma Scale (GCS) is a reliable tool for
the evaluation of mental status, potential brain injury,
clinical conditions, and prognosis of the traumatized
patients on admission in the emergency department
(Majdan et al. 2015). The GCS provides a reproducible
index of neurologic status based on numerical values
that are ascribed to eye-opening, best verbal response,
and best motor response. However, it is not a substitute
for a detailed neurologic examination (Vrinceanu and
Banica 2014). On the basis of GCS scores of the patients,
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about half of the cases (50.7%) had mild THI, 46.0%
were of moderate THI, and only 3.3% of the cases had
severed THI. The high incidence of a mild type of head
injuries associated with maxillofacial injuries is in agreement with Hasnat et al. (2017). However, another study
showed a significantly greater incidence of moderate
type of head injuries associated with maxillofacial injuries (Senthilkumar et al. 2017).
Oral and maxillofacial surgeons who undertake treatment of facial injuries should have the responsibility for
repair of the aesthetic defect, restoration of function,
and reduction of the period of disability. The choice for
treatment concepts in the current study is 50% were
treated surgically and 50% of cases were treated conservatively in the university hospital. However, another
study reported a higher percentage of cases treated
surgically (66.08%) (Vrinceanu and Banica 2014).
Approaches to the craniomaxillofacial fractures were
according to the clinical guidelines including nondisplaced fractures were managed conservatively with
providing acceptable functional and esthetic results, displaced fractures were managed surgically by open reduction (repositioning of the displaced segments into
anatomic position), and rigid internal fixation with mini
plates (Perry 2010; Hailemichael et al. 2015).
There was a significant statistical association between
age and etiology of MFF (RTA, falls, violence, and firearm injuries) (p < 0.05); the higher occurrence of RTA
among males than females (72.7% males, 47.9% females)
while falls were the main etiology among women (41.8%
in female, 11.4% in male) as reported in previous studies
(Chalya et al. 2011) because more men than women are
commuting.
The trend of maxillofacial fractures and its different
patterns from the year 2011 to 2016 were the highest in
2011 (21.5%) (the year of 25th January Revolution); this
can be explained by that the 25th January Revolution
aroused some political conflicts and members of different political groups that used violence and aggressive behavior to express their opinions in political struggles
subsequently increased the frequency of violent assaults
and the trauma incidence in general, while in the year of
2014, the Egyptian community retained its political stability and the police forces retained its control ability of
violence with marked restriction in the violent assaults
and fights (El Shehaby et al. 2018).

Recommendation
Preventive strategies remain the cheapest way to reduce
the direct and indirect costs of the trauma sequelae. Improving vehicle safety and stricter laws is equally important. Early availability of backup services like intensive
care unit and interventions from the trauma team improves the institution of trauma registry regarding the
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epidemiology, patterns, treatment modalities, and longrun complications of craniomaxillofacial fractures as well
as an analysis of data on a regular basis to understand
the trends and assess the impact of interventions for the
improvement of care and lowering the morbidity. Conduction of prospective studies with follows up to record
the actual end results of such traumas.

Conclusion
Maxillofacial fracture is a common injury presenting to
the emergency department. Maxillofacial fractures
concomitant with closed head injuries in Upper Egypt
occurred primarily in men aged 18 ≤ 40 years with male
predominance. A road traffic accident is the main etiologic factor, and mandibular fractures are the commonest pattern followed by fracture maxilla. Traumatic head
injuries were mild in half of the cases. The trend of maxillofacial fractures over the 6-year period of the study
(2011–2016) tended to be increased with the highest
number in 2011 while the lowest in 2014.
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