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ABSTRACT

Facial trauma represents a serious public health problem. Although there is an increase in maxillofacial trauma globally, pattern
and etiology of these maxillofacial injuries varies between countries due to socioeconomic, cultural, and environmental factors
for each country.

The object of this study was to analyze and discuss incidence, pattern, and etiology of maxillofacial fractures. A retrospective
cross- sectional study of 350 patients admitted to oral and maxillofacial department during 2016 to 2021. Data were collected
for age, gender, etiology , fracture pattern , timing of admission , hospital stay , method of treatment and cost. All data were
analyzed using statistical analysis that is chi square test. There is male predominance with the highest incidence in the age group
of 20 to 35 years. The most common etiology of trauma is motorcycle accident (34.29%), car accidents (18.57%) followed
by falling accidents (14.86%) zygoma (13.71%) is the most common fracture site in the face. Thus, effectiveness of current
preventive measures is to be assessed, followed by constructing new guidelines for prevention and inflexible traffic rules shall
be raised. More epidemiological surveys can, if encouraged to measure the frequency of fractures, better the world.
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INTRODUCTION: summing up the scores of the three most severe injuries
a patient sustains. Management of head and neck trauma
is a complex procedure because it often requires input
from a wide variety of surgical disciplines as maxillofacial
surgery, plastic surgery and neurosurgery. ' There
are various causes of maxillofacial injuries, road traffic
accident and interpersonal violence are the most common
causes of maxillofacial injuries. "7 It’s followed by
sports , occupational related injuries , falls , domestic
accidents , terrorism and war. ¥/ The mandible is the
most primary bone involved in maxillofacial fractures,
condyle and para-symphysis are the most commonly
affected sites in patients with mandibular fractures.!!!
Risk factors of maxillofacial fractures including age, sex
and etiology varies depending on geographical , social ,
cultural , traffic volume , preventive measures , economic
and environmental factors.?*?! Understanding incidence ,
etiology , pattern helps to evaluate the behavior patterns of
people in various countries and different social cultures as
well as establish proper prevention and treatment strategy.
(261 The management of cranio-maxillofacial trauma include
facial bone fractures , dentoalveolar fractures , soft tissue
lacerations and associated injuries mainly of head and

Facial injuries are considered as a part of injuries in
human body ! . Facial injury defined as injury of face
including major and minor injuries of the soft tissue ,
bone , blood vessels and nerves . Maxillofacial injuries
following trauma to head and neck region could lead to
medical emergencies as blood loss and airway obstruction
31 Maxillofacial injuries constitute one of the major
health problems worldwide.[¥ Each year about 5.8 million
people globally die from trauma or may be disabled. It’s
predicted to become one of the top 20 causes leading
to death worldwide by 2030. For people under 44 years
of age, trauma is already among the top three causes
of death.’! Maxillofacial injuries may result in loss of
function , disfigurement , psychological problems to the
extent of disability and death.[ In addition to facial bones
, soft tissue injuries of head and neck and dentoalveolar
fractures , maxillofacial fractures can occur isolated or
in combination with cranial , spinal , upper and lower
body injuries ."? Major or minor trauma can be assessed
using injury severity score (ISS). ¥ An ISS of > 16 is
the cutoff for major trauma, and this is calculated by
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neck. 27 The treatment of maxillofacial fractures includes
both conservative and surgical methods. Maxillofacial
trauma often leads to morbidity and disability so treatment
and rehabilitation should be performed with consideration
of the psychological and esthetic effects. [ Management
of maxillofacial trauma must be done in an evolutionary
manner. Evaluation of soft tissue and bone injuries
must be done precisely through instrumental diagnostic
examinations. Coordinated, periodic, and sequential
collection of data related to demographic patterns of
maxillofacial injuries may help health care officials to
know the causes and evaluate effectiveness of previously
implemented preventive protocols.”” The aim of this
retrospective study is to analyze the incidence , pattern and
etiology of facial fractures in period of 5 years ago from
2016 to 2021 .

MATERIALS AND METHODS:

This retrospective study covered a 6-year time. All data
were collected from medical sheets of the patients with
facial fractures treated at the Department of Oral and
Maxillofacial Surgery of Dental Specialized Teaching
Military Hospital, Kobri El-Kobba and the Maxillofacial
Department in the Faculty of Dentistry, Ain-Shams
University, Cairo, and was centralized electronically using
Microsoft Excel Software. Many patients were transferred
to the military dental specialist teaching hospital and Ain-
Shams University Hospital because of its unique location
and perfect medical services. This research sample
consisted of 350 patients who had maxillofacial fractures
and were treated in our department from 2016 to 2022. A
total of 350 patients suffered from maxillofacial trauma
and suspected facial bone fractures including the nose,
frontal bone, maxilla, zygoma, and mandible presented
to the emergency room in two hospitals. All patients were
diagnosed clinically and radiographically by computed
tomography (axial and coronal slices and three-dimensional
reconstructed images). 343 patients were confirmed to have
facial fractures necessitating surgical intervention and so
admitted to the department and operated upon. This study
retrospectively analyzed these medical records and data
were collected concerning gender, age, cause of injury,
fracture pattern, Annual distribution, operation admission
time, hospital residency period, and treatment modality.

This analysis helped us to improve the management and
treatment of patients who had maxillofacial fractures. All
data were analyzed in relation to maxillofacial fracture.
Annual distribution analyzed based on age, gender, cause
of injury and fracture pattern as well. Additionally, patients
were divided into nine fracture etiology groups: RTA group
which was subdivided into five subgroups (motorcycle
accident, car accident, pedestrians, bicycle, rick-show
accident), interpersonal violence, falling, work-related
injuries, gunshot injury, explosive device explosion, sports
accidents, extraction of wisdom teeth and animal accidents.

This analysis was conducted for each group: sex, age, frac-
ture pattern (e.g., nasal bone, zygoma, maxilla, mandible,
and frontal bone fractures), time of admission, hospital res-
idency period, method of treatment. To make a statistical
analysis of this huge sample with multiple fracture patterns,
we classified fracture patterns into upper, lower, mixed
compound, and complex fractures. Compound fracture ex-
hibited two fracture lines and complex fracture exhibited
more than 2 fracture lines. Compound or complex fractures
can affect the lower face (mandible), upper face (mid-face,
frontal bone), and mixed upper and lower face (mandible,
mid-face, frontal bone fractures). Time of admission to sur-
geries was classified into immediate (the same day of the
accident), early (within 2 to 3 days), delayed (more than
one week), and no need for surgery. The hospital stay after
surgery was divided into short stay (within 2-3 days), long
stay (more than one week), and no need for a stay in the
hospital. The method of treatment was divided into closed
reduction, open reduction, and internal fixation (ORIF),
ORIF with ocular enculation, and no need for surgery. The
fracture type and patient’s condition were considered when
choosing the treatment method. A fter the surgery, the patient
received antibiotic treatment and specific oral hygiene cre

Statistical analysis

Statistical presentation and analysis of the present study
was conducted, using the mean standard deviation, Chi-
square by SPSS V20. Chi-square the hypothesis that the
row and column variables are independent, without in-
dicating strength or direction of the relationship. Person
chi-square and like-hood ratio chi-square.  P-value >
0.05 means non-significant, P- value < 0.05 means sig-
nificant and  P-value <0.01 means highly significant.

RESULTS:

1. Patient data

A total of 350 patients were investigated from 2016 to
2021. One hundred patients’ data were collected from Oral
and Maxillofacial Department in Faculty of Dentistry,
Ain -Shams University and 250 patients’ data were col-
lected from Oral and Maxillofacial Department of Dental
Specialized Teaching Military Hospital. Among these pa-
tients 344 (98.29%) were males and 6 (1.71%) were fe-
males. There was a male predominance in all age groups
with an overall male and female ratio 5.7 to 1. Regarding
patient’s age distribution, 24.86% were less than 20 years
old, 61.14% were between 20 to 35 years old which was
the largest group in both sexes and only 8% were more
than 35 years old. Age and sex distribution of patients were
shown in (Fig. 1,2). Patients were analyzed from 2016
to 2021. 2019 had the highest incidence of maxillofacial
traumatic accidents (Fig. 3). Annual distribution based
on gender was shown in (Table 1). There was no statisti-
cal difference among individual years. In contrast, in all
years the most commonly affected age group was 20-35
years old. P value was <0.001 which highly significant.
Annual distribution based on age was shown in (Table 2).
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Figure 1, 2. Age and gender distribution of maxillofacial traumatic patients
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Figure 3. Annual distribution of patients.

Table 1. Annual distribution based on gender.

Year Gender Chi-Square
Male Female
X2 P-value
N % N %
Year 2016 40 97.56 1 2.44
Year 2017 57 96.61 2 3.39
Year 2018 42 100.00 0 0.00 3.937 0.559
Year 2019 85 100.00 0 0.00
Year 2020 54 98.18 1 1.82
Year 2021 66 97.06 2 2.94
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Table 2. Annual distribution based on age

Year Age groups Chi-Square
<20 Years 20-35 Years >35 Years
X2 P-value
N % N %
Year 2017 6 10.17 49 83.05 4 6.78
Year 2018 4 9.52 34 80.95 4 9.52
Year 2016 3 7.32 32 78.05 6 14.63 56.951 <0.001*
Year 2019 19 22.35 55 64.71 11 12.94
Year 2020 20 36.36 35 63.64 0 0.00
Year 2021 35 51.47 30 44.12 3 441

II. Etiology of maxillofacial trauma:

Regarding etiology of maxillofacial trauma, the most common etiology was motorcycle accidents which occurred in 120 pa-
tients (34.29%) followed by car accidents (18.57%, 65 patients) which was the second most common etiology. Fall accidents
were the third most common cause of facial fractures (14.86%, 52 patients). This was followed by pedestrians and interpersonal
violence which both accounted for 32 patients (9.14%), Sports accidents (14 patients 4%), Work-related accidents (13 patients,
3.71%), rick-show and animal accidents (3 patients, 0.86% for each) and finally improvised device explosion and extraction of
wisdom teeth (2 patients, 0.57%) which were the least common. Cause of fracture distribution in patients who suffered from
maxillofacial fractures was shown in (Fig. 4). The annual distribution based on etiology of trauma showed that motorcycle ac-
cidents were statically significant high in all years (P = 0.028%) as shown in (Table 3)

Figure 4. Etiology of maxillofacial trauma
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Table 3. Annual distribution based on etiology of trauma

Cause of injury Year

Year 2016 Year 2017 Year 2018 Year 2019 Year 2020 Year 2021

N Y% N Y% N % N % N Y% N Y%

RTA (motorcycle 15 36.59 21 35.59 14 33.33 27 31.76 17 30.91 26 38.24
accident)

RTA (car accident) 12 29.27 10 16.95 9 21.43 14 16.47 10 18.18 10 14.71
RTA (pedestrians) 1 2.44 4 6.78 1 2.38 7 8.24 11 20.00 8 11.76
RTA (bicycle ) 0 0.00 0 0.00 0 0.00 1 1.18 0 0.00 1 1.47

RTA (rik-show accident) 0 0.00 0 0.00 0 0.00 2 2.35 1 1.82 0 0.00

Gunshot injury 4 9.76 3 5.08 0 0.00 2 2.35 1 1.82 0 0.00
Explosive device 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 2.94
explosion

Falling 4 9.76 9 15.25 8 19.05 15 17.65 5 9.09 11 16.18
Interpersonal violence 3 7.32 6 10.17 5 11.90 11 12.94 4 7.27 3 4.41

Work related injuries 1 2.44 0 0.00 2 4.76 5 5.88 5 9.09 0 0.00

Sports accident (football) 1 2.44 4 6.78 2 4.76 0 0.00 1 1.82 6 8.82

Extraction of 0 0.00 2 3.39 0 0.00 0 0.00 0 0.00 0 0.00
wisdom tooth

Horse accident 0 0.00 0 0.00 1 2.38 1 1.18 0 0.00 1 1.47
Chi-Square X2 82.604
P-value 0.028*

II1. Pattern and site fracture
Regarding facial fracture pattern, displaced zygomatic bone and arch fracture were the most frequent (13.17%, 48 patients).
The second most frequent fracture pattern was compound fracture lower face (46 patients, 13.14%). This was followed by
compound fracture upper face (33 patients, 9.43%). Facial fracture patterns distribution was illustrated in (Fig. 5). Annual
distribution based on facial fracture pattern was shown in (Table 4). In 2017, 2020 and 2021, displaced zygomatic bone and
arch fracture had the highest incidence. P value was 0.002 which meant high significant.

As

Figure 5. Pattern of maxillofacial fractures
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Table (4): Annual distribution based on facial fracture pattern.

Facial fracture pattern

Symphysis fracture
Parasymphysis

Angle fracture

Body fracture

Unilateral subcondylar fracture
Bilateral subcondylar fracture
Coronoid fracture

Ramus fracture

Lefort I

Lefort 1T

Lefort 11T

Dentoalveolar fracture
Frontal bone fracture
Infraorbital fracture

Displaced Zygomatic arch
and bone fracture

Nondisplaced Zygomatic
arch and bone fracture

Blow out fracture

Pan-facial trauma
Mid-palatal split

Displaced lateral wall of orbit

Displaced lateral wall
of maxillary sinus

Anterior wall of maxillary
sinus right side

NOE fracture

Compound fracture upper face

Year

Year 2016 Year 2017 Year 2018 Year 2019 Year 2020 Year 2021

N % N % N % N % N % N %

3 7.32 5 8.47 2 4.76 4 4.71 2 3.64 1 1.47
5 12.20 6 10.17 1 2.38 2 2.35 5 9.09 6 8.82
3 7.32 5 8.47 0 0.00 8 9.41 2 3.64 3 441
0 0.00 1 1.69 0 0.00 4 4.71 2 3.64 0 0.00
0 0.00 1 1.69 1 2.38 1 1.18 2 3.64 5 7.35
0 0.00 0 0.00 2 4.76 0 0.00 1 1.82 0 0.00
0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 1.47
0 0.00 0 0.00 1 2.38 1 1.18 0 0.00 0 0.00
2 4.88 0 0.00 0 0.00 1 1.18 1 1.82 2 2.94
2 4.88 0 0.00 1 2.38 1 1.18 1 1.82 0 0.00
0 0.00 0 0.00 0 0.00 1 1.18 1 1.82 0 0.00
0 0.00 0 0.00 0 0.00 1 1.18 0 0.00 4 5.88
2 4.88 5 8.47 5 11.90 5 5.88 2 3.64 1 1.47
0 0.00 1 1.69 3 7.14 2 2.35 0 0.00 1 1.47
3 7.32 11 18.64 4 9.52 9 10.59 7 12.73 14 20.59
0 0.00 1 1.69 1 2.38 0 0.00 1 1.82 4 5.88
0 0.00 0 0.00 1 2.38 0 0.00 0 0.00 4 5.88
2 4.88 2 3.39 1 2.38 3 3.53 0 0.00 2 2.94
0 0.00 0 0.00 0 0.00 0 0.00 1 1.82 1 1.47
0 0.00 0 0.00 0 0.00 1 1.18 0 0.00 1 1.47
0 0.00 0 0.00 0 0.00 0 0.00 1 1.82 1 1.47
0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 1.47
0 0.00 0 0.00 0 0.00 1 1.18 0 0.00 0 0.00
7 17.07 5 8.47 2 4.76 11 12.94 3 5.45 5 7.35
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Compound fracture 4 9.76 10 16.95 7 16.67 13 15.29 6 10.91 6 8.82
lower face

Compound fracture mixed 4 9.76 0 0.00 1 2.38 3 3.53 5 9.09 3 4.41
Complex fracture upper 2 4.88 2 3.39 7 16.67 1 1.18 3 5.45 2 2.94
Zf fracture in place 1 2.44 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Explosion of eye 1 2.44 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Complex fracture lower 0 0.00 1 1.69 0 0.00 5 5.88 4 7.27 0 0.00
Complex fracture mixed 0 0.00 3 5.08 1 2.38 6 7.06 3 5.45 0 0.00
Infraorbital fracture, retro 0 0.00 0 0.00 1 2.38 0 0.00 0 0.00 0 0.00

bulbar hemorrhage

ZMC fracture 0 0.00 0 0.00 0 0.00 1 1.18 2 3.64 0 0.00
Chi-Square X2 215.603
P-value 0.002*

IV, Correlation between etiology and facial fracture pattern of maxillofacial trauma

Motorcycle accidents accounted for 120 cases, displaced zygomatic arch and bone fracture was the most common facial frac-
ture pattern (18.33%) and infra-orbital fracture was less common (0.83%). Car accidents accounted for 65 cases, frontal bone
fracture and displaced zygomatic bone and arch fracture had the highest incidence (13.85%) for each. The least incidence was
unilateral and bilateral sub-condylar fracture (1.54%) for each. Pedestrians accounted for 32 cases, compound fracture of lower
face was the most common (18.75%) and non-displaced zygomatic arch and bone fracture was the least common (3.13%).
Bicycle accidents had only two cases, compound fracture upper face and compound fracture lower face with equal percentage
(50%) for each. Rick-show accidents accounted for 3 cases, mixed compound fracture, mixed complex fracture and compound
fracture upper face with (33.3%) for each. Falling accidents constituted 52 cases and the most associated fracture patterns were
symphysis fracture of mandible and displaced zygomatic bone and arch fracture with (15.38%) for each. The least common
was le-fort III (1.92%). Interpersonal violence represented 31 cases, angle fracture of the mandible had the highest incidence
(21.88%) and mixed compound fracture had least incidence (3.13%). Sports accidents accounted for 14 cases, displaced zy-
gomatic bone and arch fracture was the most common (35.71%) and dentoalveoar fracture the least common (7.14%). Work-
related accidents constituted 13 cases, the most common one was frontal bone fracture (23.08) and the least one was infra-
orbital fracture (7.69%). Gunshot injuries constituted 10 cases, mandibular body fracture had the highest incidence (40%) and
le-fort I had the least incidence (10%). Improvised device explosion had 2 cases, associated fractures were pan-facial fracture
and compound fracture upper face with (50%) for each. Animal accidents accounted for 3 cases, displaced lateral orbital wall,
compound fracture lower face and complex fracture upper face had the same incidence percentage (33.33%). Finally, wisdom
teeth extraction which accounted for 2 cases, angle fracture was associated facial fracture with percentage (100%).

V. Time of surgery admission, hospital stay and method of treatment

Most patients admitted early to operations within 2 days of accident occurrence as shown in (Fig. 6). In 293 (83.71%) of pa-
tients stayed in hospital for short period (less than one week) as shown in (Fig. 7). Surgical treatment was performed on most
of the patients throughout the 5 years. Open reduction and internal fixation were the most common method of treatment used
accounting for 90% of all accidents as shown in (Fig.8).
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Figure 6. Time of surgical admission

Long, 50,
14.29%

Figure 7. Postoperative hospital stay
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Figure 8. Method of treatment distribution of patients

DISCUSSION:

Major trauma had a major impact on healthcare systems.
30311 Maxillofacial injuries had a higher death rate than
other trauma types because the facial region was unpro-
tected.’?) Maxillofacial injuries affect organs performing
essential body functions as respiration, speech, mastica-
tion, vision and smell. Therefore, particular attention must
be paid to maxillofacial trauma. So Advanced basic life
support was used in assessment of all patients who had
maxillofacial trauma.*®! Maxillofacial fractures had high
percentage of medical services in emergency clinics. In
several studies, maxillofacial injuries reported in about
7.4 — 8.4% of emergency clinic cases. P* Few years ago,
there were few studies regarding Egyptian residents with
small sample B, in this study, there were large sample
about 350 patients. Many studies were performed glob-
ally to assess incidence, pattern, and etiology of maxillo-
facial injuries. The duration was different in each study.

Most of them were presented between 2000 to 2010 B¢ In
this study, the duration was from 2016 to 2021 which was
more recent. Analysis of epidemiological data was an im-
portant point for organizing the financial resources, esti-
mating expenses of each type of trauma, and training of oral
and maxillofacial surgeons to deal with a certain pattern of
patients. Knowing the etiology and epidemiology of each
type of trauma was important for approaching its means of
prevention. B¢ There was worldwide distribution of these
$tudies. For example, five studies from North Americal*’ !,
five studies from South America 26 six from Europe
8732 two from Africa [53,54]and nine from Asial3%35-62],
There were few studies regarding Egyptian residents with
small analyses of the epidemiological data of maxillofacial
trauma. Almost all these studies were retrospective as this
study except one which was multi-center research with a
prospective design.[*’Most of these studies were managed
based on national data banks.*%4!631 In contrast, this study
was based on operating rooms, emergency rooms, and oth-
er hospital data collection. Most of these articles performed
as descriptive statistical analysis except four of them which
depended on logistic regression analysis of data.[*041:50.63]
In contrast, this study was a descriptive-analytical statisti-
cal analysis study. For example, all these studies revealed
that the most common cause of maxillofacial trauma was
RTA among children and adults with 34% as the estimated
prevalence followed by falling accidents with a prevalence
of 31% 3. Among these studies, only one study did not
show several falls. ' According to these studies, violence
was the third mechanism of maxillofacial trauma with a
prevalence of 11%. The last mechanism was sports with a
prevalence of 4%. 31 When the study region was consid-
ered, it was easy to know the most common cause of maxil-
lofacial trauma in each country as RTA was most common
in Africa and Asia and lower in Europe which presented a
high percentage of fall accidents. North America, Africa,
and South America exhibited the highest percentage of vio-
lent accidents. Sports and other mechanisms of maxillofa-
cial trauma were similar in etiology distribution. ¥ In this
study, the incidence, etiology, and pattern of maxillofacial
trauma were discussed among the Egyptian population.

1. Age, sex and year distribution:

The rate of maxillofacial trauma increased in recent years
worldwide.[* In this study, the highest percentage of
maxillofacial injuries occurred in male which was a uni-
versal finding in all previous studies as they were mostly
affected because they exposed themselves to risky situ-
ations especially in driving and interpersonal violence.
165661 Tn contrast, other studies stated above 70 years old
facial injuries were dominant in females more than males
due to postmenopausal osteoporosis and high incidence of
significant falls with increasing age.l’”! In this study, the
age group that had maxillofacial trauma was 20-35 years
old which was consistent with those in previous studies.
[14.33,34.64-6668.69 Tt reflected that third decade of life repre-
sented the main period of activity that was more involved
in active transport and outdoor activities.’”! In this study,
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there was a high incidence of maxillofacial fractures in
2019 followed by 2021. This may be because enhancement
of infrastructures and at the same time non-compliance
with traffic rules. The year 2020 had lower incidence of
maxillofacial fractures due to the COVID 19 restriction. In
this study, there was a correlation between facial fracture
pattern and annual distribution. In 2020 and 2021, displaced
zygomatic bone and arch fracture was the most common
fracture pattern in these years. Motorcycle, pedestrian and
falling accidents had more incidences in 2020 and 2021
than other accidents. In these years, there was a COVID
19 pandemic and lockdown to prevent the spread of
corona virus so there was a limitation in other activities.
Therefore, according to this study the predominant fracture
pattern associated with motorcycle, pedestrian and falling
accidents was displaced zygomatic bone and arch fracture.

11. Etiology and pattern of maxillofacial trauma:

The etiology of maxillofacial trauma was a very impor-
tant factor that had a great impact on incidence, clinical
picture and treatment protocols of maxillofacial trauma.
There were several reasons of maxillofacial trauma such
as RTAs, falling, interpersonal violence, work related in-
juries, sports accident, gunshot injuries, explosive device
explosion, animal accidents and wisdom tooth extraction.
70711 According to this study , the leading cause of maxil-
lofacial trauma were RTAs which was similar to the re-
sult of numerous studies in different countries.”””! Within
category of RTAs, motorcycle accident, car accident, bi-
cycle, rick-show and pedestrian accidents were the most
important etiological factors. In this study the most com-
mon causes of maxillofacial trauma due to traffic accidents
were motorcycle accidents (34.29%) which was in agree-
ment with developing countries studies as in Malaysia, Iran
and India.l”®%% because there were inadequate awareness of
road safety measures, failure to wear helmets (90% in mo-
torcycles), loss of control and consciousness due to alcohol
addiction, non-compliance with the specified speed, low
socioeconomic status that resulting in use of motorcycles
than cars because it’s cheaper but unfortunately, motorcy-
cles lacked safety measures like car occupants as airbags
and seatbelts therefore helmets were the only safety mea-
sure in motorcycle.[®!

Poor traffic law enforcement by police especially for mo-
torcycles to wear helmets and no specific roads for mo-
torcycles which are consistent with other studies.”#
Recent studies were shown that motorcyclists who wear
helmets had more protection against facial fractures than
un-helmeted motorcyclists..[¥*” In Malaysia, it was re-
ported that motorcycle accidents were three times higher
than car accidents and six times higher than pedestrians.
[ In this study, motorcycle accidents were three times
higher than car accidents and 4 times higher than pedestri-
ans. These results were different from developed countries
results , most of studies concluded that the assault was the
most common cause of maxillofacial injuries like in Aus-
tralia, United states and Bulgaria where the accessibility

of weapons had raised and aggressive behavior increased.
[82,88,89] In other studies car accidents and pedestrians
were the most common causes. #'% In developing coun-
tries, motorcycles accidents were most common, unlike
developed countries had higher incidence of facial trauma
among victims of automobile accidents than of motor-
cycle accidents may be due to the use of airbags, which,
despite decreasing the incidence and severity of injuries
in general, may contribute to maxillofacial injuries. In
contrast to this, increased education and monitoring in
regard of protection equipment such as helmets may de-
crease maxillofacial injuries while driving a motorcycle.
PL92Regarding this study, the most common facial fracture
pattern associated with motorcycle accident was displaced
zygomatic bone and arch fracture followed by mandible
and mid-face which in agreement with other studies. %
This is because the ability of zygoma to withstand the en-
ergy forces was lower than the frontal and mandible. ¢

It’s believable that not only the prominence in facial skel-
eton of zygoma which make it more prone to fracture but
also the articulation of zygoma with other bones make it
more fragile than other facial bones. P7**In other studies,
mandible was considered as the strongest facial bone so
that mandible can resist energy forces from motorcycle
than other facial bones.¥?781 This study revealed that car
accident is the second most common etiology of maxil-
lofacial fractures due to traffic accidents which is similar
to some studies.®” This can be explained by high speed
driving, loss of control of steering wheel, bad weather con-
ditions, car driver errors, prolonged submission to heat
waves, old vehicles without safety measures as airbags,
and car occupants were not required to wear seat belts
that was resulting in high incidence of car accidents in our
country. P3%698-100 The car structures responsible for sever-
ity of facial injuries were the windscreen and the steering
wheel followed by the interior rearview mirror. Therefore,
the protection effect of seat belts of a passenger with seat
belt occurred by preventing or at least decreasing the ex-
tent of movement away from the seat. ) Hogg et al., ['!]
showed that car drivers who didn’t wear seat belts were 5
times more likely to have maxillofacial injuries than those
who used seatbelts. In some countries as KSA, seatbelt
legislation made seat belt wear by front passengers obliga-
tory. [1% Despite recent achievements in road networks that
was made within few years in Egypt including widening
and expansion of roads within and between cities, placing
traffic lights and placing radars on highways to determine
the speed, increased awareness of traffic rules is essen-
tial which was in agreement with other studies in devel-
oping countries.?*!1%) In this sample ,there was equal
predilection between zygomatic bone fracture and frontal
bone fracture. These results were in accordance with the
other major studies. ['* 171 [n this study frontal bone frac-
tures were equal to zygomatic bone fractures in number
of car accident victims. Only a study in Helsinki Uni-
versity Hospital, Finland, stated that comminuted frontal
bone fractures were common associated with Lefort 1. ['%%
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This was because the great negligence of our citizens in
wearing seat belts so immediately at the start of colli-
sion unrestrained driver and front seat passenger contin-
ues to move horizontally without stoppage so diver come
in contact with steering wheel, A-pillar and dashboard
resulting in increasing incidence of maxillofacial fron-
tal bone fractures. However, seat belts wearing prevents
the free flight of drivers within the vehicle and con-
tact with the interior of the vehicle, some authors stated
that restrained drivers exposed to maxillofacial fractures
because head’s driver still be thrown against steering
wheel. " Pedestrians are the only group of RTAs who
were not guarded in crash with cars, motorcycle and bi-
cycle. 7319111 Tt constituted 9.14% from our study sample.

Pedestrian accidents usually occurred due to high number
of pedestrians and car volume , non — compliance with traf-
fic regulations by both pedestrians and motorists ,lack of
specific lanes and fly-overs at high risk road crossing roads
for pedestrians so our community need more awareness of
traffic regulations of pedestrians and specific lanes must
be constructed for them. ["'2 Excessive heat exposure also
resulting in lack in focus while crossing the road or sys-
temic pathological conditions.!''! Mandible is the most
common fracture site in pedestrian accidents which is
similar to several studies.!'*"% In pedestrian accidents
,double and triple fracture lines in the mandible are oc-
curred as a result of high-velocity impact collisions and
while hitting the ground as a result of these collisions.
(19 Bicycle and rick-show accidents had a small number
in our sample. High and low percentage of bicycle acci-
dents was depending on geographic areas. For example,
Italy had the lowest percentage of bicycle accidents which
is similar to our study and in contrast, the Netherland
had the highest percentage of bicycle accidents. [17:118

In Cairo , there was no specific cycle lanes and paths to
separate cycles from other motor vehicles so bicycle ac-
cidents has low incidence in this study.!"" In this study,
Mandible and mid-face fractures were patterns associated
with bicycle accidents which is similar to other studies.
ULUHLIGINN The cyclist was leaped over the handlebars in
a circular arc of motion about the axis of rotation of the
front tire, directly impacting the face with the head in a
neutral position. The cyclist’s lower and middle face strike
the ground and maxillofacial fractures were sustained. ['2!]
In literature , there was a little research concerning inci-
dence of facial fracture patterns related to cycle Rick-show
accidents.l' In this study, rick-show accidents are few be-
cause our study was done in Cairo which it is the capital.
Rick-shows mostly used in narrow lanes of small cities in
which they were only method to travel from one area to
another as in India, cycle rick-show were a major method
of transportation which parents used to ferry their children
to school. [

The most common causes of rick-show accidents were
that drivers didn’t follow the traffic rules, driving in high
speed without any safety measures as the rick-show had
no safety measures at all, Poor vehicle design and over-
loading of rich-shows.!'! Rickshaw Crashes with multiple
vehicles were found to be associated with more compli-
cated injury as compared to the single vehicle injury. Mor-
tality rates and the frequency of ICU admission was also
more in the multiple vehicle crashes. [ In these results,
mandible, midface and frontal bone fractures were com-
mon in rickshaw accidents. The second most common
cause of maxillofacial fractures was falling accidents ac-
cording to these results which was as in Melbourne Aus-
tralia, China and Pakistan. ['>*-126 Fall accidents occurred
mostly in specific circumstances such as a workplace or
disease .People hit the ground in any direction and af-
fect various parts of the face.'””! Zygomatic bone, arch
and mandible fractures were mainly fracture patterns oc-
curred with falls which was the same results of previous
studies. ["*!1271 [n fall accidents, people lose their control or
are unconscious while falling, and they may hit the ground
with any part of the face. In these types of accidents, the
magnitude of traumatic force is high enough to make a
fracture in strong bones, such as the mandible and zygo-
ma.. 271 Yamamoto et al., ' said that nearly two thirds
of facial fractures caused by falls occurred in the mandible
and only one third in the midface which was different from
our study, mandible and zygomatic bone fracture were af-
fected equally. Yamamoto et al.,!'"1 did not find any re-
markable difference in the rate of mandibular and midface
fractures between simple falls and falls from height. Other
studies have shown that the incidence of midface fractures
was higher in falls from a height than falls from standing
leVel. [128,129]

According to our analysis, symphysis fracture had high
incidence in fall accidents which is contrast to Iida et
al.,l'””® and Yamamoto et al.,["" which said that condyle
was most common fracture site due to fall accidents.
This difference in results may be due to sample size dif-
ference, age of patients, and methodology of studies.
Other important causes of maxillofacial trauma in this
study were interpersonal violence or assaults. In this
study, Assaults were the third common cause of maxillo-
facial trauma which was in agreement with study in Chi-
na.l'»] This may be due to low level of education which
was a predisposing factor to lack of job opportunities,
unemployment, low social status, decreasing of mate-
rial things and limited accessibility of healthcare service.
All these points led to annoyance, depression and drug
addiction which resulting in conflicts and interpersonal
violence. [P n developing countries interpersonal
violence was not the dominant cause of maxillofacial
fractures as in developed countries may be due to alco-
hol consumption was restricted or prohibited by law as
in Arab countries, so incidence of interpersonal violence
was low. 1313 There are several European studies ap-
prove the shifting of maxillofacial fractures etiology from
RTA and sport accidents to interpersonal violence. [37-13%
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The culture, social and educational patchwork of differ-
ent cities in developed countries was an important factor
in interpersonal conflicts resulting in maxillofacial inju-
ries. B237133.134139-148] Aggault accidents can be with sharp
weapons , drinking glasses , blunt instruments or fists and
feet attacks.['*! In this study, interpersonal violence most-
ly be done with fists and feet attacks than blunt objects.
(1491501 Viplence was unrepressed and the attacker used
whatever body part as the attack manners. 5% Mandible
was the most common fracture site which was compat-
ible with other studies. 152 This is because mandible
was easily reachable object. The most repeatedly loca-
tion of fracture line in mandible was angle fracture which
was in agreement with several authors’ findings.['2154
This is because the mandibular angle had the direct ef-
fect of attack.'”! In this study, Combination of fracture
sites were common in mandible especially compound
fractures as a result of the clash at the mandibular body
causing fractures at vulnerable sites because of the pres-
ence of canine and wisdom tooth especially in younger
patients.!'*! Fractures of condyle as well as alveolar bone
fractures were less frequent in interpersonal violence.
Condylar fractures were less frequent due to setting of
victim teeth in their position during clash. Alveolar bone
fracture also were less common, may be because victim
turned his face away involuntary as a defensive mecha-
nism. [P%According to several studies from different coun-
tries, the incidence of maxillofacial fractures occurred
due to sports was from 5.6% to 33%.['55-1°1 However, in
our study, 4% was only sports — related fractures. This
may be due to variations of participation level in sports
activities.!"®” Football was the most common game asso-
ciated with maxillofacial fractures in our study as in Aus-
tralia, Ireland and united kingdom.!'>>!571631 Iny this study
, zygomatic bone fractures had high incidence in football
accidents which was in agreement with several studies.
(1551571641 Players in sports-related accidents had facial
fractures when they clashed heads with another player so
midface fractures were more common than mandibular,
upper and panfacial fractures. This follows the common-
sense that zygomaticomaxillary complex fracture result
from a direct impact on the malar eminence, which re-
sult from clash of heads with a player at a similar height.
651 However, other studies reveled that mandible was
the most common facial fracture followed by zygomatic
bone fracture. [158:15166] These differences occurred due to
nature of each sport.l'? The vectors of mandibular frac-
tures are from low to high, as in the case of face against
shoulder or forearm where the mandible is usually the first
point of contact. Collisions of the face against the head
or elbow often originate from a higher or parallel posi-
tion, where the midface is usually the first point of con-
tact. The higher incidence of mandibular fractures seen in
league may be explained by the lower position from which
the tackler normally starts compared with the player car-
rying the ball. The higher incidence of fractures of the
midface in Australian rules and soccer may be explained
by the contest for the ball being above the player’s head,

and the elbow comes down into the facial area. ') Ac-
cording to this study there were 0 % of Pan-facial injuries
and head injuries which is similar to united kingdom study.
[168] This is mostly occur due to low impact mechanism of
injury especially in football and this low impact lead to high
incidence of infraorbital fracture than orbital rim fracture
because orbital floor is weaker than orbital rim. !'%! Work
related injuries were another cause of maxillofacial injuries.
In literature, there were few studies discussed work related
maxillofacial trauma.l'810L11517021741 Work related accidents
had different types as construction, farm, forestry workers
accidents which were the most common causes of facial
fractures!'”!"'7>17], In this study, construction workers had
high risk of facial fractures than other jobs. Lizuka et al.,
(1701 gtated that construction workers had 15 times higher
incidence of facial fractures than office and service work-
ers. This can be explained by high physical effort in job of
construction and use of tools and machines in construc-
tion work.l""1731731 Injuries can be either by falling ob-
jects or errors in using industrial machines. Improper use
or human error were the key role in construction injuries.
Rasmussen’s SRK model,!'"®Iclassifies human error into 3
subtypes: skill-based errors, rule based errors and knowl-
edge-based errors. Examples of skill-based errors are slip-
ping from one routine to another without noticing, return-
ing to a routine at the wrong step, or a conscious control
that disturbs the rhythm of the action. Rule-based errors
include a failure to recognize situations, and being unable
to remember a procedure. Knowledge-based errors include
using inadequate mental models, tending to shift back to
the routine level too soon and focusing attention on spe-
cific aspects of the problem. In the case described, the ac-
cident was caused by skill-based error. The classification
can also be applied to incidents that occur in the operating
theatre. Facial injuries due to work related accidents oc-
curred anywhere but fractures due to manufacturing and
construction had high severity. In our study, serious frac-
tures happened with this type of accidents as frontal bone
fractures and pan-facial fractures that involve skull base,
orbital fractures or even traumatic brain injury which were
similar to united kingdom study.l'™ In addition, bruising,
laceration and grazing were associated with facial frac-
tures causing aesthetic problems. [' Gunshot and explo-
sive device injuries occurred during wars and revolutions.
In our study, these injuries occurred during terrorist at-
tacks in Sinai, and other areas of Egypt as a result of the
Egyptian people overthrowing the Muslim brotherhood.
There were confrontation between the army and terrorist
elements. In Libya 2011, gunshot and explosive injuries
had high incidence when a revolution started in Libya
against old regime. There were armed quarrel between
army and rebels. "/ In addition , United states had high
incidence of gunshot injuries due to different reasons as
easy weapon accessibility and highly civilian violence.l'”™
Mandiblewasmostcommonlyaffected facial patternbecause
improvised explosion devices buried within the clay so when
it exploded, tiny pieces and debris were directed upward
making face projections as mandible at high risk of injury.
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Other fractures as Lefort I, II, frontal bone fracture also
present which was similar to Boston medical center study.
(78] There are various techniques of gunshot injuries which
can be understood by knowing the complex interaction
between different missiles and tissues. ['™ When kinetic
energy of missiles hits the target, it describes the maxi-
mum energy available. The energy damage within the tar-
get depends upon the velocity of missile, it’s deformation
ability, it’s deflection and its exist velocity. Fragments of
missiles lead to larger size of wound and crushed injury.
(1801811 T high velocity ballistic injuries, pan-facial trauma
occurred. High velocity ballistic injuries had profound
impact on the face because the absorbed energy created
extensive zones and contaminated areas so they produced
extensive soft tissue avulsions, progressive necrosis and
tissue loss which were highly complicated in reconstruc-
tion. (1821831 Miscellaneous causes of maxillofacial injuries
as animal accidents or extraction of wisdom teeth were
present in this study. They were extremely rare which ac-
counted 0.86% and 0.57% respectively which were con-
sistent with other studies. ["-18 Facial injuries occurred
after coming across the animals. In this study, animal ac-
cidents affect teenagers < 20 years old because children’s
height, uncontrolled actions, their approach to animals.
In addition, most of animals rearing were done by young
boys which expose them to possible attacks from animals,
which was in agreement with several studies. [8187-191]

However, in other studies reveled that most of animal
accidents occurred in second and third decade of life be-
cause of increasing participation in farming and animal
agronomy in this period. %!l Animals were catego-
rized according to their sizes into small and large sized
animals. In Small or medium - sized animals as cats and
dogs, the mechanism of injury was bite or scratch which
resulting in infection transmission. On the other hand,
large — sized animals associated with kicking, knocking
and trampling that resulting maxillofacial fractures. ['*¥
In this study, large sized animals as horses were the pre-
dominant cause of the facial fractures. Fracture patterns
associated with animal accidents were midface, fontal
bone and orbital fractures which were very serious frac-
ture because of horse kicking with its famous hind legs.
These results were in agreement with other reports. [1!-194
The last cause of maxillofacial fractures in this study was
extraction of wisdom teeth. Mandibular fractures associ-
ated with wisdom tooth removal were very rare which ac-
counted only 2 cases (0.57%) in this sample. This was in
agreement with several studies as in India and UK. ['%51%8]
According to literature, the etiology of mandibular frac-
ture during wisdom tooth extraction was multifactorial as
decrease in bone elasticity by aging, ankylosis of wisdom
tooth in old patients because its removal needs excessive
bone gutter resulting in mandible weakening and excessive
biting forces in patient with complete dentition which were
transmitted to the mandible during mastication. Other rea-
sons include fully impacted wisdom teeth that require exces-
sive bone removal resulting in weakening of the mandible,

presence of pathological lesions and prolonged healing
phase. These reasons made the fracture occurred postop-
eratively. [2%1 In contrast, this study revealed that the
mandibular fracture occurred due to improper instrumen-
tation and application of intemperate forces to the bone
during tooth removal which made the fracture occurred
intra-operatively and in the angle of the mandible. This re-
sult was in agreement with a study made in Department of
Oral and Maxillofacial Surgery, University of Tubingen,
Germany. %]

II1. Time of admission, hospital stay and method of treat-
ment:

In this study, most of patients (67.14%) who had maxil-
lofacial trauma were admitted early within 2 days of in-
cidence to operation theater to prevent fracture malunion
and spread of infection. About (25.14 %) of patients had
delayed admission. There were several factors affecting
delayed admission as posttraumatic swelling, post trau-
matic edema, presence of gross infection and medical
condition un-stability. Failure to resolve posttraumatic
swelling and edema resulting in repair complications.
Presence of gross infection increased the morbidity rate.
Un stability of medical condition was the most common
reason for delaying in repair. GCS which is measurement
of neurologic status less than in case of le fort III or pan
facial trauma. In these cases, patients suffer from vomit-
ing, dementia, disorientation, CSF rhinorrhea to the extent
of loss of consciousness which were the most common
signs after facial injuries.?*27 Therefore, delay in repair
was mandatory till medical condition stability. These re-
sults were in agreement with previous studies!®-2%81 Weider
et al,?”! gtated that excessive posttraumatic Swelling and
edema, intracranial injuries, and unstable medical condi-
tion were the greatest causes for delayed admission. In
addition, patients with trauma may undergo emergency
surgeries, which may lead to a delay in the treatment of
facial fractures.”® On investigating the data of hospital
stay, most of our patients had short stay in hospital which
was 2-3 days (83.71%) which means minimal postopera-
tive hospital care of patients and minimal risk of infec-
tion. Long stay in hospital which was more than one week
mostly present in gunshot and explosive device injuries
with facial fracture patterns as panfacial trauma and le-
fort III fractures. These results were contradictory to study
made in India where long stay was more prominent than
short stay due to high incidence of panfacial and lefort I11
trauma.?'% In this study, most of fractures were using open
reduction and internal fixation (90%) and remaining with
closed reduction methods. ORIF method was used to pre-
vent poor oral hygiene and speech difficulties. The main
purpose of this approach was to restore occlusal function
and esthetic appearance with maxillofacial injury patients.
These results were compatible with previous studies.
(2102111 Ty our study, miniplates were used for fixation. Be-
heet et al., [ gtated that miniplates enhanced early mo-
bilization of the jaws and increased mouth opening and
had less morbidity compared to closed reduction method.
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1V. Study limitation and challenges

[J Nasal bone fractures were limited in this study as
the ENT department handles the management of these
fractures according to hospital policy.

[l All data from the present study were collected
from  different places as  operating  rooms,
emergency rooms, and different hospitals to
which they referred that needed additional effort.

[] Irregular follow-up in some cases because the patient
did not come to his follow-up appointment.

CONFLICT OF INTEREST

This clinical study was self-funded by the authors, with
no conflict of interest.

REFERENCES

1. Kheirallah, M., Almeshaly, H., 2016. Epidemiological
analysis of mandibular fractures in KSA. Conference Paper.

2. Rothweiler R, Bayer J, Zwingmann J, Suedkamp NP,
Kalbhenn J, Schmelzeisen R, Gutwald R (2018) Outcome
and complications after treatment of facial fractures at dif-
ferent times in polytrauma patients. J Craniomaxillofac
Surg 46:283-287. https://doi.org/10. .

3. Seyfer, A.E., Hansen, J.E., 2000. Facial Trauma. In:
Mattox, Feliciano, Moore (Eds.), Trauma, fourth ed. Mc-
Graw Hill. pp. 415-436.

4. Schaftenaar E, Bastiaens GJH, Simon ENM, Merkx
MAW. Pres- entation and management of maxillofa-
cial trauma in Dar Es Salaam, Tanzania. East Afr Med J.
2009;86(6):254-8.

5. World Health Organisation (2010) Injuries and violence:
the facts. World Health Organisation, Geneva.

6. Nobrega LM, Cavalcante GM, Lima MM, Madruga RC,
Ramos- Jorge ML, d’Avila S (2014) Prevalence of facial
trauma and asso- ciated factors in victims of road traffic
accidents. Am J Emerg Med 32:1382-1386. https://doi.
org/10.1016/j.ajem.2014.08.054Nobrega LM,.

7. Oikarinen KS: Clinical management of injuries to the
maxilla, mandible, and alve- olus. Dent Clin North Am
39(1): 113e131, 1995.

8. Baker SP, O’Neill B, Haddon W Jr, Long WB (1974)
The injury severity score: a method for describing patients
with multiple inju- ries and evaluating emergency care. J
Trauma 14(3):187-196.

9. Erdmann D, Price K, Reed S et al (2008) A financial
analysis of operative facial fracture management.
Plast Reconstr Surg 121(4): 1323-1327. https://doi.
0rg/10.1097/01.prs.0000304603.19047.0b.

10.Naique SB, Pearse M, Nanchahal J (2006) Management
of severe open tibial fractures: the need for combined
orthopaedic and plastic surgical treatment in specialist
centres. J Bone Joint Surg Br 88(3): 351-357. https://doi.
org/10.1302/0301-620x.88b3.17120.

11.Tida S, Kogo M, Sugiura T, et al. Retrospective analysis
of 1502 patients with facial fractures. Int J Oral Maxillofac
Surg 2001;30:286-90.

12. Boffano P, Kommers SC, Karagozoglu KH,
Forouzanfar T. Aectiology of maxillofacial fractures: a
review of published studies during the last 30 years. Br J
Oral Maxillofac Surg. 2014; 52: 901-6.

13. Barbosa KGN, de Macedo Bernardino I, D’Avila S,
Ferreira EF e, Ferreira RC. Systematic review and meta-
analysis to determine the proportion of maxillofacial
trauma resulting from different etiologies among children
and adolescents. Oral Maxillofac Surg. 2.

14. Bataineh AB. Etiology and incidence of maxillofacial
fractures in the north of Jordan. Oral Surg, Oral Med Oral
Pathol 1998; 86: 31-5.

15. Kostakis G, Stathopoulos P, Dais P, Gkinis G,
Igoumenakis D, Mezitis M, et al. An epidemiologic
analysis of 1,142 maxillofacial fractures and concomitant
injuries. Oral Surg Oral Med Oral Pathol Oral Radiol.
2012; 114: S69-S73.

16. Naveen Shankar A, Naveen Shankar V, Hegde N,
Sharma, Prasad R: The pattern of the maxillofacial fractures
e a multicentre retrospective study. J Craniomaxillofac
Surg, 2011.

17. Pietzka S, Kdmmerer PW, Pietzka S, Schramm A,
Lampl L, Lefering R, Bieler D, Kulla M. Maxillofacial
injuries in severely injured patients after road traffic
accidents-a retrospective evaluation of the TraumaRegister
DGU® 1993-2014. Clin Oral Investig. 202.

18. Roccia F, Boffano P, Bianchi FA, Gerbino G.
Maxillofacial injuries due to work-related accidents in the
North West of Italy. Oral Maxillo Surg 2012;7:181-186.

19. Elhammali N, Bremerich A, Rustemeyer J. Demo-
graphical and clinical aspects of sports-related maxillofa-
cial and skull base fractures in hospitalized patients. Int J
Oral Maxillofac Surg 2010;39:857-862.

20. Shahim FN, Cameron P, McNeil JJ. Maxillofacial
trauma in major trauma patients. Australian Dental Journal
2006;51:225-230.

39



RETROSPECTIVE CROSS-SECTIONAL STUDY

21. Businger AP, Krebs J, Schaller B, Zimmermann H,
Exadaktylos AK. Cranio-maxillofacial injuries in victims
of interpersonal violence. Swiss Med Wkly 2012;142.

22. Turégano-Fuentes F, Caba-Doussoux P, Jover-Navalon
JM, Martin-Pérez E, Fernandez-Luengas D, Diez-Val-
ladares L, et al.. Injury patterns from major urban terrorist
bombings in trains: the Madrid experience. World J Surg
2008;32:1168-1175.

23. Levin L, Zadik Y, Peleg K, Bigman G, Givon A, Lin S.
Incidence and severity of maxillofacial injuries during the
Second Lebanon War among Israeli soldiers and civilians.
J Oral Maxillofac Surg 2008;66:1630-1633.

24. van Beek GJ, Merkx CA. Changes in the pattern of
fractures of the maxillofacial skeleton. Int J Oral Maxil-
lofac Surg 1999;286:424-8.

25. Shepherd J.P. Surgical , socio-economic and forensic
aspects of assaults :Areview . Brit.J.oral maxillofacial surg
. 1989 ;27 89-98.

26. Maliska MC, Lima Janior SM, Gil JN: Analysis of 185
macxillofacial fractures in the state of Santa Catarina, Bra-
zil. Braz Oral Res 23(3): 268e274, 2009.

27. Hausamen JE: The scientific development of maxillo-
facial surgery in the 20th century and an outlook into the
future. J Craniomaxillofac Surg 29(1): 2e21, 2001.

28. Wittchen HU, Jacobi F, Rehm J, et al. The size and bur-
den of mental disorders and other disorders of the brain in
Europe 2010. Eur Neuropsych Pharmacol 2011;21:655-79.

29. Motamedi MHK, Dadgar E, Ebrahimi A, Shirani G,
Haghighat A, Jamalpour MR. Pattern of maxillofacial frac-
tures: a 5-year analy- sis of 8818 patients. J Trauma Acute
Care Surg. 2014;77(4):630-4.

30. RowellD, Connelly L,Webber J et al (2011)What are
the true costs of major trauma? J Trauma 70(5):1086—1095.
https://doi.org/10. 1097/TA.0b013e3181ed4d29.

31. Mohamed A, Mulcaire J, Clover AJP. Head and neck
injury in major trauma in Ireland: a multicentre retrospec-
tive analysis of patterns and surgical workload. Ir J Med
Sci. 2021 Feb;190(1):395-401. doi: 10.1007/s11845-020-
02304-5. Epub 2020 Jul 9. PMID: 3264.

32. Smith H, Peek-Asa C, Nesheim D, et al. Etiology, diag-
nosis, and characteristics of facial fracture at a midwestern
level I trauma center. J Trauma Nurs 2012;19:57-65.

33. Al Ahmed HE, Jaber MA, Abu Fanas SH, Karas M.
The pattern of maxillofacial fractures in Sharjah, United
Arab Emirates: a review of 230 cases. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2004; 98: 166—170.

34. Carvalho TB, Cancian LR, Marques CG et al. Six years
of facial trauma care: an epidemiological analysis of 355
cases. Braz J Otorhinolaryngol 2010; 76: 565— 574.

35.SakrK, FaragIA, Zeitoun IM. Review of 509 mandibular
fractures treated at the University Hospital, Alexandria,
Egypt. Br J Oral Maxillofac Surg 2006;44(2):107-111.

36. Juncar M, Tent PA, Juncar RI, Harangus A, Mircea R.
An epidemiological analysis of maxillofacial fractures: a
10-year cross-sectional cohort retrospective study of 1007
patients. BMC Oral Health. 2021 Mar 17;21(1):128. doi:
10.1186/s129035-01503-021-. PMI.

37. Hoppe IC, Kordahi AM, Paik AM, Lee ES, Granick
MS. Examination of lifethreatening injuries in 431 pediatric
facial fractures at a level 1 trauma center. J Craniofac Surg.
2014;25(5):1825-8. https ://doi.org/10.1097/ SCS.00000
00000 00105 5.

38. Grunwaldt L, Smith DM, Zuckerbraun NS, Naran S,
Rottgers SA, BykowskiM(2011) Pediatric facial fractures:
demographics, injury patterns, and associated injuries in
772 consecutive patients. Plast Reconstr Surg 128:1263—
1271 .d 01:10.1097/PRS. 0b013e3182.

39. ZhouHH, Ongodia D, Liu Q,Yang RT, Li ZB (2013)
Incidence and pattern of maxillofacial fractures in children
and adolescents: a 10 years retrospective cohort study. Int
J Pediatr Otorhinolaryngol 77: 494-498. doi:10.1016/j.
jporl.2012.12.017.

40. Allareddy V, Itty A, Maiorini E, Lee MK, Rampa S,
Allaredy V, Nalliah RP (2014) Emergency department
visits with facial fractures among children and adolescents:
an analysis of profile and predictors of causes of injuries. J
Oral Maxillofac Surg 72: 1756—.

41. Soleimani T, Greathouse ST, Bell TM, Fernandez
SI, O’Neil J, Flores RL (2015) Epidemiology and cause-
specific outcomes of facial fracture in hospitalized children.
J Craniomaxillofac Surg 43:1979-1985. doi:10.1016/j.
jems.2015.10.008.

42. Scariot R, de Oliveira 1A, Passeri LA, Rebellato NL,
Miiller PR (2009) Maxillofacial injuries in a group of
Brazilian subjects under 18 years of age. J Appl Oral Sci
17:195-198. doi:10.1590/S1678- 77572009000300012.

43. Chrcanovic BR, Abreu MH, Freire-Maia SLN (2010)
Facial fractures in children and adolescents: a retrospective
study of 3 years in a hospital in Belo Horizonte, Brazil.
Dent  Traumatol  26:262-270. doi:10.1111/j.1600-
9657.2010.00887.x.

44. Cavalcanti AL, Assis KM, Cavalcante JR, Xavier AF,
Aguiar YP (2012) Maxillofacial traumatisms in children
and adolescents in Campina Grande, Brazil. Brazilian
Research in Pediatric Dentistry and Integrated Clinic 12:
439-445. doi:10.4034/PBOCI.2012.123.22.

40



Nancy Barsoum

45. Nardis Ada C, Costa SA, da Silva RA, Kaba SC (2013)
Patterns of paediatric facial fractures in hospital of Sdo Pau-
lo, Brazil: a retrospective study of 3 years. J Craniomaxil-
lofac Surg 41:226-229. doi: 10.1016/j.jcms.2012.09.005.

46. Collao-Gonzalez C, Carrasco-Labra A, Sung-Hsieh
HH, Cortés- Araya J (2014) Epidemiology of pediatric fa-
cial trauma in Chile: a retrospective study of 7,617 cases
in 3 years. Med Oral Patol Oral Cir Bucal 19:99-105.
doi:10.4317/medoral.19035.

47. Kotecha S, Scannell J, Monaghan A, Williams RW
(2008) A four year retrospective study of 1,062 patients
presenting with maxillofacial emergencies at a specialist
paediatric hospital. Br J Oral Maxillofac Surg 46:293-296.
doi:10.1016/j.bjoms.2007.11.011.

48. Kidd AJ, Beattie TF, Campbell-Hewson G (2010)
Facial injury pattern in a UK paediatric population aged
under 13 years. Emerg Med J 27:603-606. doi:10.1136/
emj.2009.075127.

49. Boffano P, Roccia F, Zavattero E, Dediol E, Uglesi¢
V, Kovaci¢ Z et al (2015) European maxillofacial trau-
ma (EURMAT) in children: a multicenter and prospec-
tive study. Oral Surg Oral Med Oral Pathol Oral Radiol
119:499-504. doi:10.1016/j.0000.2014.12.012.

50. Thoéren H, Iso-Kungas P, Lindgvist C, Térnwall J (2009)
Changing trends in causes and patterns of facial fractures
in children. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 107:318-324. doi: 10.1016/j.triple0.2008.09.024.

51. Aren G, Sepet E, Pinar Erdem A, Tolgay CG, Kuru
S, Ertekin C, Giiloglu R, Aren A (2013) Predominant
causes and types of orofacial injury in children seen in the
emergency department. Ulus Travma Acil Cerrahi Derg
19:246-250. doi:10.5505/tjtes. 2013.75688.

52. Ferreira PC, Barbosa J, Amarante JM, Carvalho J,
Rodrigues AG, Silva AC (2015) Associated injuries in pe-
diatric patients with facial fractures in Portugal: analysis
of 1416 patients. J Craniomaxillofac Surg 43:437-443.
doi:10.1016/j.jems.2015.01.008.

53. Ogunlewe MO, James O, Ladeinde AL, Adeyemo WL
(2006) Pattern of paediatric maxillofacial fractures in La-
gos, Nigeria. Int J Paediatr Dent 16:358-362. doi:10.1111/
j-1365-263X.2006. 00757 .x.

54. van As AB, van Loghem AJ, Biermans BF, Douglas
TS, Wieselthaler N, Naidoo S (2006) Causes and distribu-
tion of facial fractures in a group of South African children
and the value of computed tomography in their assess-
ment. Int J Oral Maxillofac Surg 35:903.

55.Li Z, Li ZB. Characteristic changes of pediatric maxil

lofacial fractures in China during the past 20 years. J Oral
Maxillofac Surg 2008;66:2239Y2242.

56. Karim T, Khan AH, Ahmed SS (2010) Trauma of facial
skeleton in children: an Indian perspective. Indian J Surg
72:232-235. doi:10. 1007/s12262-010-0056-x.

57. Kumaraswamy SV,Madan N,Keerthi R, Singh DS
(2009) Pediatric injuries in maxillofacial trauma: a 5 year
study. J Maxillofac Oral Surg 8:150-153. doi:10.1007/
s12663-009-0037-4.

58. Rahman RA, Ramali R, Rahman NA, Hussaini HM,
Idrus SM, Hamid AL (2007) Maxillofacial trauma of pedi-
atric patients in Malaysia: a retrospective study from 1999
to 2001 in three hospitals. Int Pediatr Otorhinolaryngol
71:929-936. doi:10.1016/j.ijporl. 2007.

59. Arvind RJ, Narendar R, Kumar PD, Venkataraman S,
Gokulanathan S (2013) Maxillofacial trauma in Tamil Nadu
children and adolescents: a retrospective study. J Pharm
Bioallied Sci 5:33-35. doi:10.4103/0975-7406.113290.

60. Quing-Bin Z, Zhao-Qiang Z, Dan C, Yan Z (2013)
Epidemiology of maxillofacial injury in children under 15
years of age in southern China. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 115: 436-441. doi:10.1016/j.
0000.2012.04.026.

61. Singhal R, Singh V, Bhagol A, Agrawal A, Kumar P
(2013) Pediatric maxillofacial injuries—if a new look is
required? Int J Pediatr Otorhinolaryngol 77:1333—1336.
doi:10.1016/j.ijporl. 2013.05.028.

62. Ymamoto K,Matsusue Y, Horita S,Murakami K,
Sugiura T, Kirita T (2013) Maxillofacial fractures in
children. J Craniofac Surg 24: 153—-157. doi:10.1097/
SCS.0b013e3182646506.

63. Imahara SD, Hopper RA, Wang J, Rivara FP, Klein MP
(2008) Patterns and outcomes of pediatric facial fractures
in the United States: a survey of the National Trauma Data
Bank. J Am Coll Surg 207:710-716. doi:10.1016/j.jamcoll-
surg.2008.06.333.

64. Samieirad S, Tohidi E, Shahidi-Payam A, et al. Ret-
rospective study maxillofacial fractures epidemiology and
treatment plans in Southeast of Iran. Med Oral Patol Oral
Cir Bucal 2015;20:¢729-36.

65. Adeyemo WL, Ladeinde AL, Ogunlewe MO, et al.
Trends and characteristics of oral and maxillofacial inju-
ries in Nigeria: a review of the literature. Head Face Med
2005;1:7.

66. Agnihotri A, Galfat D, Agnihotri D. Incidence and pat-
tern of maxillofacial trauma due to road traffic accidents: a
prospective study. J Maxillofac Oral Surg 2014;13:184-8.

41



RETROSPECTIVE CROSS-SECTIONAL STUDY

67. Werning JW, Downey NM, Brinker RA, Khuder SA,
Davis WJ, Rubin AM, et al: The impact of osteoporosis on
patients with maxillofacial trauma. Arch Otolaryngol Head
Neck Surg 130(3): 353e356, 2004.

68. Chrcanovic BR. Factors influencing the incidence of
maxillofacial fractures. Oral Maxillofac Surg2012;16:3—17.

69. Erol B, Tanrikulu R, Go“rgu"n B. Maxillofacial frac-
tures. Analysis of demographic distribution and treatment
in 2901 patients (25-year experience). J Craniomaxillofac
Surg 2004;32:308.

70. Gassner R, Tuli T, Ha"chl O, et al. Cranio-maxillofacial
trauma: a 10 year review of 9,543 cases with 21,067 inju-
ries. J Craniomaxillofac Surg 2003;31:51-61.

71. Ghosh R, Gopalkrishnan K. Facial fractures. J Cranio-
fac Surg 2018;29:334-340.

72. McMullin BT, Rhee JS, Pintar FA, et al. Facial frac-
tures in motor vehicle collisions. Epidemiological trends
and risk factors. Arch Facial Plast Surg 2009;11:165-170.

73. van den Bergh B, Karagozoglu KH, HeymansMW, et
al. Aetiology and incidence of maxillofacial trauma in Am-
sterdam: a retrospective analysis of 579 patients. J Cranio-
maxillofac Surg 2012;40:¢165—e169.

74. Hitosugi M, Mizuno K, Nagai T, et al. Analysis of max-
illofacial injuries of vehicle passengers involved in frontal
collisions. J Oral Maxillofac Surg 2011;69:1146—1151.

75. Allred LJ, Crantford JC, Reynolds MF, et al. Analy-
sis of pediatric maxillofacial fractures requiring operative
treatment: characteristics, management, and outcomes. J
Craniofac surg 2015;26:2368-2374.

76. Manodh P, Shankar DP, Pradeep D, et al. Incidence and
patterns of maxillofacial trauma—a retrospective analy-
sis of 3611 patients—an update. J Oral Maxillofac Surg
2016;20:377-383.

77. Salentijn EG. Midfacial trauma patients in Amster-
dam: an epidemiological survey. Ned Tijdschr Tandheelkd
2018;125:287-290.

78. Zandi M, Seyed Hoseini SR. The relationship between
head injury and facial trauma: a case-control study. Oral
Maxillofac Surg. 2013 Sep;17(3):201-7. doi: 10.1007/
$10006-012-0368-z. Epub 2012 Oct 26. PMID: 23100036.

79. Manan M, Varhelyi A (2012) Motorcycle fatalities in
Malaysia. IATSS Res 36:30-39.

80. Gaddipati R, Ramisetti S, Vura N, Reddy KR, Nala-
molu B. Analysis of 1,545 Fractures of Facial Region-A
Retrospective Study. Craniomaxillofac Trauma Reconstr.
2015 Dec;8(4):307-14. doi: 10.1055/s-0035-1549015.

81. Roccia F, Sotong J, Savoini M, Ramieri G, Zavat-
tero E. Maxillofacial Injuries Due to Traffic Accidents. J
Craniofac Surg. 2019 Jun;30(4):e288-¢293. doi: 10.1097/
SCS.0000000000005158. PMID: 30829886.

82. Allan BP, Daly CG. Fractures of the mandible. A
35-year retrospective study. Int J Oral Maxillofac Surg
1990;19(5):268-271.

83. Crompton JG, Oyetunji TA, Pollack KM, et al. Associ-
ation between helmets and facial injury after a motorcycle
collision. Ann Surg 2012;147:674-676.

84. Junior SML, Santos SE, Kluppel LE, et al. A compari-
son of motorcycle and bicycle accidents in oral and maxil-
lofacial trauma. J Oral Maxillofac Surg 2012;70:577-583.

85. Christian JM, Thomas RF, Scarbecz M. The incidence
and pattern of maxillofacial injuries in helmeted versus
non-helmeted motorcycle accident patients. J Oral Maxil-
lofac Surg 2014;72:2503-2506.

86. Cini MA, Prado BG, de Fragas Hinnig P, et al. Influ-
ence of type of helmet on facial trauma in motorcycle ac-
cidents. Br J Oral Maxillofac Surg 2014;52:789—792.

87. Harvey JA, Gibreel W, Charafeddine A, et al. Helmet
wear and craniofacial trauma burden: a plea for regulations
mandating protective helmet wear. Craniomaxillofac Trau-
ma Reconstr 2017;10:197-203.

88. Bakardjiev A, Pechalova P. Maxillofacial fractures in
Southern Bulgaria - a retrospective study of 1706 cases. J
Craniomaxillofac Surg 2007;35(3):147-150.

89. King RE, Scianna JM, Petruzzelli GJ. Mandible frac-
ture patterns: a suburban trauma center experience. AmJ
Otolaryngol 2004;25(5): 301-307.

90. Arangio P, Vellone V, Torre U, Calafati V, Capriotti M,
Cascone P. Maxillofacial fractures in the province of Lati-
na, Lazio, Italy: review of 400 injuries and 83 cases. J Cra-
niomaxillofac Surg. 2014 Jul;42(5):583-7. doi: 10.1016/j.
jems.2013.07.030. Epub 2.

91. Huber CD, Lee JB, Yang KH, King AI (2005) Head
injuries in airbag-equipped motor vehicles with special
emphasis on AIS 1 and 2 facial and loss of conscious-
ness injuries. Traffic Inj Prev 6: 170-174. https://doi.
org/10.1080/15389580590931644.

92. Corazza M, Trincone S, Virgili A (2004) Effects of air-
bag deployment: lesions, epidemiology, andmanagement.
AmlJ Clin Dermatol 5:295-300.

93. GopalakrishnaG,Peek-AsaC,KrausJF:Epidemiologicfe
atures of facial injuries among motorcyclists. Ann Emerg
Med 32: 425-430, 1998.

42



Nancy Barsoum

89. King RE, Scianna JM, Petruzzelli GJ. Mandible frac-
ture patterns: a suburban trauma center experience. AmJ
Otolaryngol 2004;25(5): 301-307.

90. Arangio P, Vellone V, Torre U, Calafati V, Capriotti M,
Cascone P. Maxillofacial fractures in the province of Lati-
na, Lazio, Italy: review of 400 injuries and 83 cases. J Cra-
niomaxillofac Surg. 2014 Jul;42(5):583-7. doi: 10.1016/j.
jems.2013.07.030. Epub 2.

91. Huber CD, Lee JB, Yang KH, King AI (2005) Head
injuries in airbag-equipped motor vehicles with special
emphasis on AIS 1 and 2 facial and loss of conscious-
ness injuries. Traffic Inj Prev 6: 170-174. https://doi.
org/10.1080/15389580590931644.

92. Corazza M, Trincone S, Virgili A (2004) Effects of air-
bag deployment: lesions, epidemiology, andmanagement.
AmlJ Clin Dermatol 5:295-300.

93. GopalakrishnaG,Peek-AsaC,KrausJF:Epidemiologicfe
atures of facial injuries among motorcyclists. Ann Emerg
Med 32: 425-430, 1998.

94. Chuang KT, Hsieh F, Liao HT. The Correlation of Age
and Patterns of Maxillofacial Bone Fractures and Severity
of Associated Injuries Caused by Motorcycle Accidents.
Ann Plast Surg. 2019 Dec;83(6):e28-e34. doi: 10.1097/
SAP0000000000001943. PMID: 31246668.

95. Gerbino G, Roccia F, De Gioanni PP, et al. Maxil-
lofacial trauma in the elderly. J Oral Maxillofac Surg.
1999;57:777-782; discussion 782-773.

96. Hampson D. Facial injury: a review of biomechanical
studies and test procedures for facial injury assessment. J
Biomech. 1995;28:1-7.

97. Ramli R, RahmanRA, RahmanNA, et al. Pattern of
maxillofacial injuries in motorcyclists in Malaysia. J Cra-
niofac Surg 2008;19:316-321.

98. Oginni FO, Ugboko VI, Ogundipe O, et al. Motorcy-
cle-related maxillofacial injuries among Nigerian intracity
road users. J Oral Maxillofac Surg. 2006;64:56—62.

99. Sabey, B., Grant, B., Hobbs, C., 1977. Alleviation of In-
juries by Use of Seat Belts. Proc. 6th Int. Conf. LA.A.T.M.,
480-484.

100. Alqahtani F, Bishawi K, Jaber M. Analysis of the pat-
tern of maxillofacial injuries in Saudi Arabia: A system-
atic review. Saudi Dent J. 2020 Feb;32(2):61-67. doi:
10.1016/j.sdentj.2019.08.008. Epub 2019 Aug 28. PMID:
32071533; PMCID: PMC7016231.

101. Hogg NJ, Stewart TC, Armstrong JE, et al. Epidemiol-
ogy of maxillofacial injuries at trauma hospitals in Ontario,
Canada, between 1992 and 1997. J Trauma 2000;49:425—
432.

102. Mesgarzadeh AH, Shahamfar M, Azar SF, Shahamfar
J: Analysis of the pattern of maxillofacial fractures in north
western of Iran: a retrospective study. J Emerg Trauma
Shock 4(1): 48e52, 2011.

103. Ozkaya O, Turgut G, Kayali MU, U_gurlu K, Kuran
I, Bas, L: A retrospective study on the epidemiology and
treatment of maxillofacial fractures. Ulus Travma Acil
Cerrahi Derg 15(3): 262e266, 2009.

104. Haug RH, Savage JD, Likavec MJ, Conforti PJ: A
review of 100 closed head injuries associated with facial
fractures. J Oral Maxillofac Surg 50: 218e222, 1992.

105. Haug RH, Adams JM, Conforti PJ, Likavec MJ: Cra-
nial fractures associated with facial fractures: a review of
mechanism, type, and severity of injury. J Oral Maxillofac
Surg 52: 729¢733, 1994.

106. Pappachan B, Alexander M: Correlating facial frac-
tures and cranial injuries. J Oral Maxillofac Surg 64:
1023e1029, 2006.

107. Haug RH, Prather J, Indresano AT (1990) An epidemi-
ologic survey of facial fractures and concomitant injuries. J
Oral Maxillofacial Surg 48:926-932.

108. Peltola EM, Koivikko MP, Koskinen SK. The spectrum
of facial fractures in motor vehicle accidents: an MDCT
study of 374 patients. Emerg Radiol. 2014 Apr;21(2):165-
71. doi: 10.1007/s10140-013-1173-1. Epub 2013 Nov 13.
PMID: 24221020.

109. Roden KS, Tong W, Surrusco M, et al. Changing
characteristics of facial fractures treated at a regional,
level 1 trauma center, from 2005 to 2010. Ann Plast Surg
2012;68:461-466.

110. Yamamoto K, Matsusue Y, Horita S, et al. Maxillofa-
cial fractures of pedestrian injured in a motor vehicle ac-
cident. Craniomaxillofac Trauma Reconstr 2013;6:37-42.

111. Naveen Shankar A, Naveen ShankarV, Hedge N, et al.
The pattern of the maxillofacial fractures—a multicentre
retrospective study. J Craniomaxillofac Surg 2012;40:675—
679.

112. Roberts I.,Norton R., Jackson R.and Hassall I.Effect
of enviromental factors on risk of injury of child pedestri-
ans by motor vehicles : a case-control study . Brit. Med . J
.1995; 310:91-94.

43



RETROSPECTIVE CROSS-SECTIONAL STUDY

113. Yamamoto K, Matsusue Y,Murakami K,Horita S, Su-
giura T, Kirita T. Maxillofacial fractures in older patients.
J Oral Maxillofac Surg 2011;69:2204-2210.

114. Yamamoto K, Kuraki M, Kurihara M, et al. Maxil-
lofacial fractures resulting from falls. J Oral Maxillofac
Surg 2010;68:1602.

115. Yamamoto K, Matsusue Y, Murakami K, et al. Maxil-
lofacial fractures due to work-related accidents. J Cranio-
maxillofac Surg 2011;39:182-186.

116. Yamamoto K, Matsusue Y, Horita S,Murakami K, Su-
giura T, Kirita T. Maxillofacial fractures sustained in bicy-
cle accidents. J Oral Maxillofac Surg 2011;69:e155—¢160.

117. Directorate General for Internal Policies, Policy De-
partment B: Structural and Cohesion Policies, Transport
and Tourism; European Parliament. The promotion of cy-
cling. IP/B/TRAN/FWC/2006-156/10t7/C1/SC6.

118. Van Hout Kurt e Bypad (Bicycle policy audit). An-
nex I: Literature search bicycle use and influencing factors
in Europe. EIE-programme 05/016 Intelligent Energy Eu-
rope, Instituut voor Mobiliteit (IMOB).

119. Davidson JA. Epidemiology and outcome of bicycle
injuries presenting to an emergency department in the
United Kingdom. Eur J Emerg Med. 2005;12:24-29.

120. Lee JH, Cho BK, Park WIJ. A 4-year retrospective
study of facial fractures on Jeju,Korea. JCraniomaxillofac
Surg. 2010;38:192-196.

121. Syed SH, Willing R, Jenkyn TR, Yazdani A: Video
analysis of the biomechanics of a bicycle accident re-
sulting in significant facial fractures. J Craniofac Surg
24:2023, 2013.

122. Meena S, Barwar N, Rastogi D, Sharma V. Inju-
ries associated with cycle rickshaws accidents. J Emerg
Trauma Shock. 2014 Apr;7(2):73-6. doi: 10.4103/0974-
2700.130874. PMID: 24812450; PMCID: PMC4013740.

123. Morency P, Gauvin L, Plante C, Fournier M, Moren-
cy C. Neighborhood social inequalities in road traffi ¢ inju-
ries: The infl uence of traffi ¢ volume and road design. Am
J Public Health 2012;102:1112-9.

124. Deogratius BK, Isaac MM, Farrid S. Epidemiology
and management of maxillofacial fractures at Muhimbili
National Hospital in Dar es Salaam, Tanzania, 1998-2003.
Int Dent J. 2006 Jun; 56(3): 131-134.

125. Li YS, Tian WD, Li SW, Liu L. Retrospective analy-
sis of 3,958 patients with facial injuries, Zhonghua Kou
Qiang Yi Xue Za Zhi. 2006 Jul; 41(7); 385-387.

126. Khan SU. Etiology and pattern of maxillofacial inju-
ries in the armed forces of Pakistan. J Coll Physicians Surg
Pak. 2007 Feb; 17(2): 94-97.

127. Zandi M, Saleh M, Seyed Hoseini SR. Are facial inju-
ries caused by stumbling different from other kinds of fall
accidents? J Craniofac Surg. 2011 Nov;22(6):2388-92. doi:
10.1097/SCS.0b013e318231fca3. PMID: 22134289.

128. Iida S, Hassfeld S, Reuther T, et al. Maxillofacial
fractures resulting from falls. J Craniomaxillofac Surg
2003;31:278.

129. Iida S, Reuther T, Kogo M, et al. Retrospective analy-
sis of facial fractures related to falls in 260 Japanese pa-
tients. Mund Kiefer Gesichtschir 2002;6:421.

130. Kar IB, Mahavoi BR. Retrospective analysis of 503
maxillo-facial trauma cases in Odisha during the period of
Dec’04-Nov’09. J Maxillofac Oral Surg. 2012;11(2):177—
81. https ://doi.org/10.1007/s1266 3-011-0276-z.

131. Aj S, Rm J, Sf M, Mc M. Facial fractures in a lev-
el I trauma centre: the importance of protective devices
and alcohol abuse. Injury. 2011;32:353—6. https ://doi.
org/10.1016/s0020 -1383(00)00245 -x.

132. Zix JA, Schaller B, Lieger O, Saulacic N, Thorén
H, lizuka T. Incidence, aetiology and pattern of man-
dibular fractures in central Switzerland. Swiss Med
Wkly. 2011;141:w13207. https ://doi.org/10.1016/s0020
-1383(00)00245 -x.

133. Esses DF, Costa FW, Sa CD, et al. Occupational
group, educational level, marital status and deleterious
habits among individuals with maxillofacial fractures:
retrospective study. Med Oral Patol Oral Cir Bucal.
2018;23(1):e13-22. https ://doi.org/10.4317/.

134. Oikarinen K, Schutz P, Thalib L, Sandor GK, Clokie
C, Meisami T, et al. Differences in the etiology of mandib-
ular fractures in Kuwait, Canada, and Finland. Dent Trau-
matol. 2004;20(5):241-5. https ://doi.org/10.111 1/5.1600-
9657.2004.00243 x

135. Abdullah WA, Al-Mutairi K, Al-Ali Y, Al-Soghier
A, Al-Shnwani A. Patterns and etiology of maxillofa-
cial fractures in Riyadh City, Saudi Arabia. Saudi Dent
J. 2012;25(1):33-8.  https ://doi.org/10.1016/j.sdent
j-2012.10.004.

136. Ali-Alsuliman D, Ibrahim EH, Braimah RO. Pat-
terns of zygomatic complex bone fracture in Saudi Arabia.
J Emerg Trauma Shock. 2018;11(3):170—4. https ://doi.
org/10.4103/JETS.JETS 12 18.

137. Hallmer F, Anderud J, Sunzel B, et al. Jaw fractures
diagnosed and treated at Malmo “University Hospital: a

44



Nancy Barsoum

comparison of three decades. Int J Oral Maxillofac Surg
2010;39:446-451.

138. Boffano P, Roccia F, Zavattero E, et al. European Max-
illofacial Trauma (EURMAT) project: a multicentre and
prospective study. J Craniomaxillofac Surg 2015;43:62—
70.

139. Roccia F, Savoini M, Ramieri G, Zavattero E. An anal-
ysis of 711 victims of interpersonal violence to the face,
Turin, Italy. J Craniomaxillofac Surg. 2016;44(8):1025-8.
https ://doi.org/10.1016/j.jcms.2016.05.021.

140. Schneider D, Kdmmerer PW, Schon G, Dinu C, Ra-
dloff S, Bschorer R (2015) Etiology and injury patterns
of maxillofacial fractures from the years 2010 to 2013 in
Mecklenburg-Western Pomerania, Germany: a retrospec-
tive study of 409 patients. J Craniomaxillofa.

141. Kamath RA, Bharani S, Hammannavar R, Ingle SP,
Shah AG. Maxillofacial trauma in central Karnataka, In-
dia: an outcome of 95 cases in a regional trauma care cen-
tre. Craniomaxillofac Trauma Reconstr. 2012;5(4):197—
204. https ://doi.org/10.1055/5-0032-13225 .

142. Blumer M, Kumalic S, Gander T, et al. Retrospective
analysisof471 surgically treated zygomaticomaxillary com-
plex fractures. J Craniomaxillofac Surg. 2018;46(2):269—
73. https ://doi.org/10.1016/j.jcms.2017.11.010.

143. Helgeland E, Dahle IM, Leira JI, Loro LL. Maxillofa-
cial fractures surgically managed at aalesund hospital be-
tween 2002 and 2009. Craniomaxillofac Trauma Reconstr.
2015;8(4):321-5. https ://doi. org/10.1055/s-0035-15500
62.

144. Jeon EG, Jung DY, Lee JS, Seol GJ, Choi SY, Paeng
JY, Kim JW. Maxillofacial trauma trends at a tertiary care
hospital: a retrospective study. Maxillofac Plast Reconstr
Surg. 2014;36(6):253-8. https ://doi.org/10.14402 / jkamp
15.2014.36.6.253.

145. Kraft A, Abermann E, Stigler R, et al. Craniomax-
illofacial trauma: synopsis of 14,654 cases with 35,129
injuries in 15 years. Craniomaxillofac Trauma Reconstr.
2012;5(1):41-50.  https ://doi.org/10.1055/5-0031-12935
20.

146. Batista AM, Marques LS, Batista AE, Falci SG, Ra-
mos-Jorge ML. Urban-rural differences in oral and maxil-
lofacial trauma. Braz Oral Res. 2012;26(2):132— 8. https ://
doi.org/10.1590/s1806 -83242 01200 02000 08.

147. Brucoli M, Boffano P, Broccardo E, et al. The “Eu-
ropean zygomatic fracture” research project: the epidemio

logical results from a multicenter European collaboration.
J Craniomaxillofac Surg. 2019;47(4):616-21. https :// doi.

org/10.1016/j.jcms.2019.01.026.

148. Buchanan EP, Hopper RA, Suver DW, Hayes AG,
Gruss JS, Birgfeld CB. Zygomaticomaxillary com-
plex fractures and their association with naso-orbito-

ethmoid fractures: a 5-year review. Plast Reconstr Surg.
2012;130(6):1296-304. https ://doi.org/10.1097/PRS.0bO0.

149. Shepherd JP, Shapland M, Pearce NX, Scully C. Pat-
tern, severity and aetiology of injuries in victims of assault.
JR Soc Med 1990;83:75-8.

150. Yamamoto K, Matsusue Y, Horita S, Muraka-
mi K, Sugiura T, Kirita T. Maxillofacial Fractures
Associated With Interpersonal Violence. J Cranio-
fac Surg. 2019 Jun;30(4):e312-e315. doi: 10.1097/
SCS.0000000000005306. PMID: 31166276.

151. Erdmann D, Follmar KE, Debruijn M, et al. A ret-
rospective analysis of facial fracture etiologies. Ann Plast
Surg 2008;60(4):398-403.

152. Lee KH: Interpersonal violence and facial fractures. J
Oral Maxillofac Surg 9: 1878e1883, 2009b.

153. Emodi O, Wolff A, Srouji H, Bahouth H, Noy D, Abu
El Naaj I, et al. Trend and demographic characteristics of
maxillofacial fractures in level I trauma center. J Craniofac
Surg. 2018;29:471-5. https ://doi.org/10.1097/ SCS.00000
00000 00412 8.

154. Dongas P, Hall GM. Mandibular fracture patterns
in Tasmania, Australia. Aust Dent J. 2002;47(2):131-7.
https ://doi.org/10.1111/j.1834-7819.2002. tb003 16.x.

155. Carroll SM, Jawad MA, West M, O’Connor TP. One
hundred and ten sports related facial fractures. Br J Sports
Med 1995;29:194-5.

156. Delilbasi C, Yamazawa M, Nomura K, lida S, Kogo
M. Maxillofacial fractures sustained during sports played
with a ball. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2004;97:23-7.

157. Lim LH, Moore MH, Trott JA, David DJ. Sports-re-
lated facial fractures: a review of 137 patients. Aust N Z J
Surg 1993;63:784-9.

158. Tanaka N, Hayashi S, Amagasa T, Kohama G. Maxil-
lofacial fracturessustained during sports. J Oral Maxillofac
Surg 1996;54:715-20.

159. Maladiere E, Bado F, Meningaud JP, Guilbert F, Ber-
trand JC. Aetiology and incidence of facial fractures sus-
tained during sports: a prospective study of 140 patients.
Int J Oral Maxillofac Surg 2001: 30: 291-295.

160. Carroll SM, O’Connor TPF. Trends in the aetiology of

45



RETROSPECTIVE CROSS-SECTIONAL STUDY

facial fractures in the south of Ireland (1975-1993). Ir Med
J1996: 89: 188-189.

161. Motamedi MH. An assessment of maxillofacial frac-
tures: a 5-year study of 237 patients. J Oral Maxillofac
Surg 2003: 61: 61-64.

162. Mourouzis C, Koumoura F. Sports-related maxillofa-
cial fractures: a retro- spective study of 125 patients. Int J
Oral Maxillofac Surg 2005;34:635-8.

163. Audickas L. Sport participation in England. Briefing
paper No. CBP 8181. House of Commons Library; 2017.
Available from URL: Sport participation in England -
House of Commons Library (parliament.uk) (last accessed
6 December 2021).

164. Frenguelli A, Ruscito P, Bicciolo G, Rizzo S, Mas-
sarelli M. Head and neck trauma in sporting activities.
Review 208 cases. J Craniomaxillofac Surg 1991: 19:
178-181.

165. Gomez Rosello6 E, Quiles Granado AM, Artajona Gar-
cia M, et al. Facial fractures: classification and highlights
for a useful report. Insights Imaging 2020;11:49.

166. Sane J, Lindqvist C, Kontio R. Sports-related maxillo-
facial fractures in a hospital material. Int J Oral Maxillofac
Surg 1988;17:122-4.

167. Kim SY, Chan CL, Hyam DM. Facial fractures in
football: incidence, site, and mechanism of injury. BrJ Oral
Maxillofac Surg. 2016 Oct;54(8):936-940. doi: 10.1016/j.
bjoms.2016.06.024. Epub 2016 Aug 18. PMID: 27545011.

168. Gallagher N, Collyer J, Shelley MJ, Sneddon KIJ,
Bowe CM. Football-related maxillofacial injuries. Br
J Oral Maxillofac Surg. 2022 Jun;60(5):584-588. doi:
10.1016/j.bjoms.2021.10.002. Epub 2021 Oct 20. PMID:
35027217.

169. Tessier P. The classic reprint. Experimental study of
fractures of the upper jaw. I and II. René Le Fort, M.D.
Plast Reconstr Surg 1972;50:497-506.

170. lizuka T, Randell T, Giiven O, Lindquist C. Maxillofa-
cial fractures related to work accidents. J Craniomaxillofac
Surg. 1990;8:255-9.

171. Héchl O, Tuli T, Schwabegger A, Gassner R. Maxil-
lofacial trauma due to work-related accidents. Int J Oral
Maxillofac Surg. 2002;31: 90-3.

172. Eggensperger NM, Danz J, Heinz Z, lizuka T. Occu-
pational maxillofacial fractures: a 3-year survey in central

Switzerland. J Oral Maxillofac Surg. 2006;64:270—6.

173. Exadaktylos AK, Bournakas T, Eggli S, Zimmer

mann H, lizuka T. Maxillofacial injuries related to work
accidents: a new concept of a hospital-based full electron-
ic occupational trauma surveillance system. Occup Med
(Lond). 2002;52:45-8.

174. Chiu GA, Bullock M, Edwards A. Industrial maxillo-
facial injuries in the United Kingdom. Br J Oral Maxillofac
Surg. 2015;53:926-31.

175. Lee KH, Chou HJ (2010) Facial fractures in work-
related injuries. Asian J Oral Maxillofac Surg 22:138-142.

176. Salminen S, Tallberg T. Human errors in fatal and
serious occupationalaccidents in Finland. Ergonomics
1996;39:980-8.

177. Elarabi MS, Bataineh AB. Changing pattern and etiol-
ogy of maxillofacial fractures during the civil uprising in
Western Libya. Med Oral Patol Oral Cir Bucal. 2018 Mar
1;23(2):e248-¢255. doi: 10.4317/medoral.22268. PMID:
29476683; PMCID: PMC5911362.

178. Norris O, Mehra P, Salama A. Maxillofacial Gun-
shot Injuries at an Urban Level I Trauma Center—10-Year
Analysis. J Oral Maxillofac Surg. 2015 Aug;73(8):1532-
9. doi: 10.1016/j.joms.2015.03.019. Epub 2015 Mar 20.
PMID: 25865718.

179. Stuehmer C, Blum KS, Kokemueller H, et al. Influ-
ence of different types of guns, projectiles, and propellants

on patterns of injury to the viscerocranium. J Oral Maxil-
lofac Surg 2009;67:775-781.

180. Scialpi M, Magli T, Boccuzzi F, et al. Computed
tomography in gunshot trauma. I. Ballistics elements
and the mechanisms of the lesions. Radiol Med (Torino)
1995;89:485-494.

181. Hollerman JJ, Fackler ML, Coldwell DM, et al. Gun-
shot wounds: 1. Bullets, ballistics, and mechanisms of in-
jury. AJR Am J Roentgenol 1990;155:685-690.

182. Robertson BC, Manson PM. High-energy ballistic
and avulsive injuries: a management protocol for the next
millennium. Surg Clin North Am 1999;79:1489.

183. Tong DC, Breeze J. Damage control surgery and com-
bat-related maxillofacial and cervical injuries: a systematic
review. Br J Oral Maxillofac Surg 2016;54:8—-12.

184. Singh A, Gulati SK, Singh GP, Mander KS, Malhotra
G, Singh M. Multiple fractures of the maxilla following
camel bite of the face (a case report) Acta Chir Plast 1994;
36: 85-88.

185. Ogunbedede EO, Arotiba JT. Camel bite injury of the
orofacial region: report of a case. J Oral Maxillofac Surg
1997; 55: 1174-1176.

46



Nancy Barsoum

186. Fourie L, Cartilidge D. Fracture of the maxilla follow-
ing dog bite to the face. Injury 1995; 26: 61-62.

187. Knobel FH, Lopez Colomes JZ, Serrano SC, Hernan-
dez VP. Animal bites: study of 606 cases. Rev Clin Esp
1997; 197: 560-563.

188. Ndon JA, Jach GT, Wehrenberg WB. Incidence of dog
bites in Milwaukee, Wisconsin. WMJ 1996; 95: 237-241.

189. Temes RT, White JH, Ketai LH et al. Head, face and
neck trauma from large animal injury in New Mexico. J
Trauma 1997; 43: 492-495.

190. Bernardo LM, Gardner MJ, Rosenfield RL, Cohen B,
Pitetti R: A comparison of dog bite injuries in younger and
older children treated in a pediatric emergency department.
Pediatr Emerg Care 18: 247¢249, 2002.

191. Cakabay T, Gokdogan O, Bezgin SU, Kocyigit
M. Maxillofacial Traumas in Farmers Caused by Farm
Animals, Agricultural Vehicles, and Materials. J Cra-
niofac Surg. 2016 Jun;27(4):¢401-6. doi: 10.1097/
SCS.0000000000002674. PMID: 27228372.

192. Oginni FO, Akinwande JA, Fagade OO, Arole GF,
Odusanya SA: Facial dog bites in Southwestern Nige-
rian children: an analysis of eight cases. Trop Doct 32:
239e240, 2002.

193. Norwood S, McAuley C, Vallina VL, Fernandez LG,
McLarty JW, Goodfried G: Mechanisms and patterns of in-
juries related to large animals. J Trauma 48: 740e744, 2000.

194. Zhang QB, Zhang B, Zhang ZQ, Chen Q. The epi-
demiology of cranio-facial injuries caused by animals in
southern-central China. J Craniomaxillofac Surg. 2012
Sep;40(6):506-9. doi: 10.1016/j.jcms.2011.08.012. Epub
2011 Sep 16. PMID: 21925891.

195. Woldenberg Y, Gatot I, Bodner L (2007) Iatrogenic
mandibular fracture associated with third molar remov-
al: Can it be prevented? Med Oral Patol Oral Cir Bucal
12:E70-E72.

196. Mihmanli et al (2014) Fracture of the mandibular ra-
mus during third molar removal: case report. Bezmialem
science 2:9-100.

197. de Silva BG. Spontaneous fracture of the mandible
following third molar removal. Br Dent J 1984;156:19-20.

198. Dunstan SP, Sugar AW. Fractures after removal of
wisdom teeth. Br J Oral Maxillofac Surg 1997;35:396-7.
199. lizuka T, Tanner S, Berthold H, Mandibular fractures
following third molar extraction. A retrospective clinical
and radiological study. Int J Oral Maxillofac Surg 1997;
26: 338-343.

200. Krimmel M, Reinert S. Mandibular fracture after third
molar removal. J Oral Maxillofac Surg 2000; 58: 1110—
1112.

201. Wagner K W, Otten J E, Schoen R, Schmelzeisen R.
Pathological mandibular fractures following third molar
removal. Int J Oral Maxillofac Surg 2005; 34: 722-726.

202. Amler M H. The age factor in human extraction
wound healing. J Oral Surg 1977; 35: 193-197.

203. Kao Y H, Huang 'Y, Chen C M, Wu C W, Hsu K J,
Chen C M. Late mandibular fracture after lower third mo-
lar extraction in a patient with Stafne bone cavity: a case
report. J Oral Maxillofac Surg 2010; 68: 1698—1700.

204. Bruce R A, Frederickson G C, Small G S. Age of pa-
tients and morbidity associated with mandibular third mo-
lar surgery. J Am Dent Assoc 1980; 101: 240-245.

205. Wood E B, Freer T J. Incidence and aetiology of
facial injuries resulting from motor vehicle accidents
in Queensland for a three year period. Aust Dent J
2001;46;4;284-288.

206. F Roccia, F Bianchi, E Za, VA Ttero, GT Anteri, G Ra-
mieri. Characteristics ofmaxillofacial trauma in females: a
retrospective analysis of 367 patients. J Craniomaxillofac
Surg (2010) 38, Pgs 314-319.

207. Rajendra PB, Mathew TP, Agrawal A (2009) Sabhar-
awal characteristics of associated craniofacial trauma in
patients with head injuries: an experience with 100 cases. J
Emerg Trauma Shock 2:89-94.

208. Radabaugh JP, Zhang P, Wang D, Lin PL, Shelton
J, Liau JY, Cunningham LL Jr, Gal TJ. Barriers to Repair
in Maxillofacial Trauma. JAMA Facial Plast Surg. 2016
May 1;18(3):177-82. doi: 10.1001/jamafacial.2015.2101.
PMID: 26769144.

209. Weider L, Hughes K, Ciarochi J, Dunn E: Early ver-
sus delayed repair of facial fractures in the multiply injured
patient. Am Surg 65: 790¢793, 1999.

210. Manodh P, Prabhu Shankar D, Pradeep D, Santhosh
R, Murugan A. Incidence and patterns of maxillofacial
trauma-a retrospective analysis of 3611 patients-an up-
date. Oral Maxillofac Surg. 2016 Dec;20(4):377-383. doi:
10.1007/s10006-016-0576-z. Epub 2016 Sep 2.

211. Al-Moraissi EA, Ellis E. Surgical management of an-
terior mandibular fractures: a systematic review and meta-
analysis. J Oral Maxillofac Surg 2014;72:2507.

212. Kanala S, Gudipalli S, Perumalla P, Jagalanki K, Pola-
marasetty PV, Guntaka S, Gudala A, Boyapati RP. Aetiolo-
gy, prevalence, fracture site and management of maxillofa-
cial trauma. Ann R Coll Surg Engl. 2021 Jan;103(1):18-22.
doi: 10.1308/rcsann.2020.0171. E.

47



