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Introduction
The epidemiology, patterns and management of the max-

illofacial trauma in Southern Saudi Arabia have not been 
extensively studied and only two studies have so far been 
identified [1,2]. Although studies have reported the pattern 
and incidence of maxillofacial injuries in other regions in the 
Kingdom [3,4] to the best of our knowledge, none has been 
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Abstract
Introduction: Studies have shown that the pattern, incidence, and etiology of maxillofacial injuries differ between cultural 
and socioeconomic backgrounds. Maxillofacial injuries have not been extensively studied in southern Saudi Arabia, hence 
the justification for the present study.

Materials and Methods: This was a retrospective single tertiary hospital study of maxillofacial fractures in adults and 
elderly population from 1999-2019. Data collected include demographics such as age and gender, etiology, pattern and 
treatment of maxillofacial fractures. Data was analyzed using IBM SPSS Statistics for windows Version 25 (Armonk, NY: 
IBM Corp).

Result: A total of 1007 patients suffered maxillofacial fractures during the study period. There were 973 males and 
34 females with a M:F ratio of 29:1. Their ages ranged from 20-90-years with mean ± SD (30.4 ± 10.1) years. The age 
group from 20-30 years constituted the highest age group with maxillofacial fractures. Motor vehicular accident (MVA) 
accounted for the majority of the etiology in both genders, (86.3% males and 1.8% females). The most fractured bone 
was the mandible (47.4%). Within the mandible, the body was the most fractured site with 103 (10.2%) cases followed 
by angle 100 (9.9%), symphysis 87 (8.6%) and condyle 79 (7.8%) in decreasing order of frequency. Within the maxilla, 
Le Fort I fractures were the commonest fractures, comprising of 70 (7.0%) cases. Zygomatic body fracture was the most 
common, making up 228 (22.6%) of all fractures involving the zygomatic complex. Isolated orbital floor fracture was the 
most commonly observed among orbital fractures with 38 (3.8%) cases. Open reduction and internal fixation (ORIF) was 
the commonest treatment modality and was used in 814 (80.8%) of the patients.

Conclusion: The results of the study revealed an overwhelming predilection of male gender over female and predominantly 
affected the age group between 20-30 years. MVA was the main etiologic factor and ORIF was the principal treatment 
modality. The data has brought out information for appropriate health education programs and application of firmer 
traffic rules to reduce accidents.
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reported in Najran, a major city in the Southern Province of 
the Kingdom. The dearth of such information will make estab-
lishment of effective measures to prevent and manage such 
injuries difficult and lopsided [5]. Studies have shown that 
the epidemiology of maxillofacial fractures varies in etiology, 
form and severity depending on the population studied [3,6].

Road traffic accident (RTA), especially motor vehicular 
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tients, nationality, etiology and pattern of maxillofacial frac-
ture as well as treatment modalities. Ethical clearance was 
obtained from the Ethics and Research Committee of King 
Khalid Hospital, Najran, Kingdom of Saudi Arabia with IRB 
number H-11-N-081. Inclusion criteria are cases of maxillofa-
cial fractures in victims, aged 20-years and above, with com-
plete medical records. Exclusion criteria are cases of maxillo-

accidents (MVA), has been constantly stated as the leading 
etiology of maxillofacial fractures especially in the developing 
world including Saudi Arabia [2,3,7] although assault has been 
reported as the leading cause in the industrialized countries 
[8,9]. Apart from RTA and assaults, other common etiologies 
of maxillofacial fractures include sports, occupational acci-
dents, domestic accidents, falls, and animal injuries [10,11].

The main aim of this present study was to analyze the 
maxillofacial fractures amongst the adult and elderly popula-
tion, seen and treated at King Khalid Hospital, Najran, which 
is the only major tertiary referral hospital in Najran Region of 
Kingdom of Saudi Arabia.

Materials and Methods
This was a retrospective study of maxillofacial fractures 

seen and managed amongst adults and elderly in a major 
referral hospital in the Southern province of the Kingdom of 
Saudi Arabia over a 20-year period from 2000-2019. Data col-
lected include demographics such as age and gender of pa-
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Table 1: Distribution of age groups, etiology and bones according to gender of patients.

  Gender  

Age-groups Male (%) Female (%) Total (%) Statistics

20-30 651 (64.6) 18 (1.8) 669 (66.4)

χ2 = 47.3, df = 6, p value = 0.000

31-40 213 (21.1) 8 (0.8) 221 (21.9)

41-50 60 (6.0) 3 (0.3) 63 (6.3)

51-60 33 (3.3) 1 (0.1) 34 (3.4)

61-70 12 (1.2) 1 (0.1) 13 (1.3)

71-80 4 (0.4) 2 (0.2) 6 (0.6)

81-90 0 (0.0) 1 (0.1) 1 (0.1)

Total 973 (96.6) 34 (3.4) 1007 (100.0)

Etiology 
*MVA 870 (86.3) 18 (1.8) 888 (88.1)

χ2 = 103.9, df = 5, p value = 0.000

Fall 33 (3.3) 13 (1.3) 46 (4.6)

Sports 26 (2.6) 0 (0.0) 26 (2.6)

Animal 27 (2.7) 0 (0.0) 27 (2.7)

Assault/domestic violence 15 (1.5) 3 (0.3) 18 (1.8)

Occupational 2 (0.2) 0 (0.0) 2 (0.2)

Total 973 (96.6) 34 (3.4) 1007 (100.0)

Bones 

Mandible 457 (45.4) 20 (2.0) 477 (47.4)

χ2 = 4.1, df = 6, p value = 0.660

Maxilla 164 (16.3) 2 (0.2) 166 (16.5)

Zygoma 259 (25.7) 9 (0.9) 268 (26.6)

Orbit 66 (6.6) 2 (0.2) 68 (6.8)

Frontal 8 (0.8) 0 (0.0) 8 (0.8)

Palate 3 (0.3) 0 (0.0) 3 (0.3)
#NOE 16 (1.6) 1 (0.1) 17 (1.7)

Total 973 (96.6) 34 (3.4) 1007 (100.0)

*MVA (Motor Vehicular Accident)
#NOE (Naso-Orbito-Ethmoidal)
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The most fractured maxillofacial bone was mandible with 
47.4% followed by maxilla with 26.6% and zygoma with 16.5% 
respectively in both genders. Other distributions were as 
shown in Table 1 and Table 2. Within the mandible, the body 
was the most fractured site with 103 (10.2%) cases followed 
by angle with 100 (9.9%), symphysis with 87 (8.6%) and con-
dyle with 79 (7.8%) in the descending order of frequency.

Within the maxilla, Le Fort I fractures were the common-
est with 70 (7.0%) cases followed by Le Fort II with 60 (6.0%) 
cases, while zygomatic body fractures with 228 (22.6%) cases, 
were the most common of the zygomatic complex. Isolated 
orbital floor fracture was observed to be the most prevalent 
of the orbital fractures with 38 (3.8%) cases while fractures of 
both inner and outer plates were observed in 6 (0.6%) cases. 
Other distributions were as shown in Table 3.

Majority of the maxillofacial fractures were simple frac-
tures (84.1%), while 160 (15.9%) were comminuted. Open 
reduction and internal fixation (ORIF) with titanium plates 
and screws was the most common treatment modality and 
was used in 814 (80.8%) cases with statistically significant dif-
ference (Table 4). Other treatment options used in the man-
agement of the maxillofacial bone fractures were as shown 
in Table 3.

facial bone fractures secondary to firearms injuries, victims 
under 20-years of age and cases with incomplete records.

Data was stored and analyzed using IBM SPSS Statistics for 
windows Version 25 (Armonk, NY: IBM Corp). Results were 
presented as simple frequencies and descriptive statistics. 
Pearson Chi-square was used to compare variables. Statistical 
significance was set at p ≤ 0.05.

Result
A total of 1007 patients suffered maxillofacial fractures 

during the study period. There are 973 (96.6%) males and 34 
(3.4%) females with a M:F	 ratio of 29:1. The victims included 
763 (75.8%) Saudis and 244 (24.2%) non-Saudis. Their ages 
ranged from 20-90 years with mean ± SD (30.4 ± 10.1) years. 
The age group 20-40 years (88.3%) constituted the majority 
of the victims with maxillofacial fractures (Table 1).

Motor vehicular accident (MVA) accounted for the ma-
jority of the etiology in both genders (86.3% males and 1.8% 
females). This was trailed considerably behind by fall (3.3% 
male and 1.3% females). None from the female gender had 
maxillofacial fractures from sports, animal and occupational 
reasons (Table 1). There was significant difference when eti-
ology was compared with age groups, as the age group of vic-
tims increases, MVA as cause of injury reduced significantly (p 
= 0.000) (Table 2).

Table 2: Distribution of maxillofacial bones fractures and age group of victims according to etiology of fractures.

Etiology

  *MVA (%) Fall (%) Sports (%) Animal (%) Assault/Domestic 
violence (%) Occupational (%) Total (%)

Bone 

Mandible 437 (43.4) 24 (2.4) 7 (0.7) 2 (0.2) 7 (0.7) 0 (0.0) 477 (47.4)

Maxilla 158 (15.7) 1 (0.1) 2 (0.2) 5 (0.5) 0 (0.0) 0 (0.0) 166 (16.5)

Zygoma 207 (20.6) 18 (1.8) 16 (1.6) 19 (1.9) 8 (0.8) 0 (0.0) 268 (26.6)

Orbit 61 (6.1) 3 (0.3) 1 (0.1) 1 (0.1) 0 (0.0) 2 (0.2) 68 (6.8)

Frontal 8 (0.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 8 (0.8)

Palate 3 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (0.3)
#NOE 14 (1.4) 0 (0.0) 0 (0.0) 0 (0.0) 3 (0.3) 0 (0.0) 17 (1.7)

Total 888 (88.1) 46 (4.6) 26 (2.6) 27 (2.7) 18 (1.8) 2 (0.2) 1007 (100.0)

χ2 = 119.9, df = 30, p value = 0.000

Age group  

20-30 594 (58.9) 23 (2.3) 20 (2.0) 19 (1.9) 13 (1.3) 0 (0.0) 699 (69.4)

31-40 202 (20.0) 7 (0.7) 4 (0.4) 6 (0.6) 2 (0.2) 0 (0.0) 221 (21.9)

41-50 49 (4.9) 5 (0.5) 2 (0.2) 2 (0.2) 3 (0.3) 2 (0.2) 63 (6.3)

51-60 33 (3.3) 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 34 (3.4)

61-70 8 (0.8) 5 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 13 (1.3)

71-80 2 (0.2) 4 (0.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 6 (0.6)

81-90 0 (0.0) 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.0)

Total 888 (88.1) 46 (4.6) 26 (2.6) 27 (2.7) 18 (1.8) 2 (0.2) 1007 (100.0)

χ2 = 152.3, df = 30, p value = 0.000

*MVA (Motor Vehicular Accident)
#NOE (Naso-Orbito-Ethmoidal)
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in Saudi Arabia [2]. They inflict a major public health burden 
regarding workload, treatment cost, psychological effects 
and overall poor health-related quality of life on the victims 
[12-15].

The epidemiology of maxillofacial injuries varies between 
and within the populations studied. This disparity occurs be-
tween nations, and in the different provinces of the same 
country. Factors like topography of the regions, cultural 
background, socio-economic status, population density and 
the time of the year, can greatly influence the type and dis-
tribution of oral and maxillofacial injuries [7,16-18]. Several 
studies have investigated the epidemiology of maxillofacial 
injures in the Kingdom of Saudi Arabia in different provinces 
such as Al-Medina [19], Riyadh [7,20], Aseer [1], Makkah [21] 
and Jeddah [22]. None has been reported in Najran region 
hence the justification for the current study.

A huge majority of victims in this study were males (96.6%) 
with a M:F 29:1. This is far-off higher than studies done in Tai-
wan (71.3%) M:F 7:1 [23], India (83.5%) 8.1:1 [24] and Iran 
(89.3%) M:F 8.4:1) [25]. In the Kingdom, despite the widely 
reported male preponderance in other studies, no higher 
male to female ratio as compared to the current study, has 
ever been reported. In the Aseer province, which is also in the 
same southern region like Najran, a similar high male prepon-
derance was reported 91.1% with a M:F 10:1 [1]. The south-
ern region of Saudi Arabia constitutes a very conservative 
and cultural population such that females spend more time 
at home with little or no outdoor activities while the males 
spend more time in motor vehicles as means of transport 
and entertainment [1]. On the contrary, lower M:F has been 
reported in Austria [26] and Canada [27] (2.1:1 and 1.6:1, 
respectively) where females in those nations aggressively 
participate in social activities therefore more predisposed to 
RTA, in addition to urban violence.

Young adults between the ages of 20-40 years constitute 
the majority of victims in the current study, accounting for 

Discussion
Maxillofacial trauma is a serious public health drawback 

Table 3: Detailed distribution of maxillofacial bone fractures of the 
victims according to site.

Site

Fractures Frequency 
(N)

Percentage 
(%)

Mandibular Symphysis 87 8.6

Mandibular Para symphysis 56 5.6

Mandibular Body 103 10.2

Mandibular Angle 100 9.9

Mandibular Ramus 23 2.3

Mandibular Condyle 79 7.8

Mandibular Coronoid 7 0.7

Mandibular dento-alveolar 25 2.5

Maxillary Le-fort I 70 7

Maxillary Le-fort II 60 6

Maxillary Le-fort III 15 1.5

Maxillary dento-alveolar 19 1.9

Zygomatic body 228 22.6

Zygomatic arch 43 4.3

Inferior orbital wall + floor 17 1.7

Superior orbital wall + floor 8 0.8

Medial orbital wall + floor 1 0.1

Isolated orbital floor 38 3.8

Palatal spilt 3 0.3

Outer plate frontal bone 2 0.2

Outer and inner plate frontal bone 6 0.6

Naso-Orbito-Ethmoidal complex 17 1.7

Total 1007 100

Table 4: Distribution of treatment modalities according to type of fractures.

Type

Treatment Simple (%) Comminuted (%) Total (%)
*ORIF (plates) 670 (66.5) 144 (14.3) 814 (80.8)
*ORIF (wires) 5 (0.5) 0 (0.0) 5 (0.5)

Arch bars 41 (4.1) 2 (0. 2) 43 (4.3)

Observation 20 (2.0) 0 (0.0) 20 (2.0)
#IMF elastics 24 (2.4) 1 (0.1) 25 (2.5)

Circum-mandibular 1 (0.1) 1 (0.1) 2 (0.2)

Arch bar suspension 22 (2.2) 3 (0.3) 25 (2.5)

Gillies 49 (4.9) 2 (0.2) 51 (5.1)
#IMF 15 (1.5) 7 (0.7) 22 (2.2)

Total 847 (84.1) 160 (15.9) 1007 (100.0)

χ2 = 25.07 df = 8, p value = 0.002

*ORIF (Open Reduction and Internal Fixation)
#IMF (Intermaxillary fixation)
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[35]. Anecdotal findings have identified indiscriminate use of 
mobile phones as a major cause of the higher prevalence of 
MVA in the Kingdom of Saudi Arabia. Although, this factor has 
not been properly investigated, it is high time it is looked into 
and appropriate measures put in place to check this danger. 
While, camera monitoring of use of mobile phones for calls 
and even messaging while driving, has recently been incorpo-
rated into the SAHER system, it is still too early to evaluate its 
effect on the incidence of RTA. Furthermore, Al-Shahwan, et 
al. [36] have recently validated an Arabic instrument on the 
Problematic Use of Mobile Phones (PUMP) among the Uni-
versity students. This study should be given wider coverage in 
the Kingdom in order to identify this danger and its relation-
ship with the persistently higher prevalence of MVA despite 
good roads and strict traffic control system.

Fall was observed as the second most frequent etiology 
of maxillofacial injuries, after MVA, in the current study. This 
was most common in the elderly and some young adults. 
Similar findings have been reported in the Kingdom [4], how-
ever, in other studies, fall was reported as the main etiology 
of maxillofacial injuries [27,37,38]. Other etiologies of max-
illofacial injuries such as assault/domestic violence, sports, 
occupational and animals were not very common in the cur-
rent study. Females were not involved in injuries secondary 
to sports, industrial, animal nor street assaults because they 
are less exposed to such factors [4]. However, from the cur-
rent study, three cases of maxillofacial bone fractures were 
observed that was related to domestic violence. Assault-re-
lated maxillofacial injuries may also be on the increase in the 
Kingdom, although not very common in the current study. In 
other climes, assault-related maxillofacial injuries constitute 
the highest etiological factor of maxillofacial injuries [39,40].

In both genders, the mandible was the commonest max-
illofacial bone that was fractured during the study period 
(47.4%) and closely followed by the zygomatic bone (26.6%). 
The literature is very robust with similar research findings in 
Saudi Arabia and other climes [12,16,28,31,37,41,42]. On the 
contrary, some other studies have reported midface fractures 
as the commonest. For example, Cabalag, et al. [40] in Aus-
tralia have reported Le-Fort and orbital floor fractures as the 
commonest, while in Italy, Arangio, et al. [30] reported zy-
gomatic bone fractures as the most observed. In Korea, Lee, 
et al. [39] have reported nasal bones as the most frequently 
fractured maxillofacial bone.

Different mechanisms of injuries may have been responsi-
ble for these variations. Nasal bone fractures were excluded 
from our study because they fall under the management of 
ENT which is strictly a hospital policy. Similarly, isolated na-
so-ethmoidal (NOE) fractures which were previously man-
aged by the maxillofacial team was also moved to the ENT 
department hence the few cases, including those combined 
with other facial fractures, are reported in this current study. 
Furthermore, isolated frontal bone fractures were rare in our 
study with only 8 (0.3%) cases because most of the frontal 
bone fractures were associated with skull fractures and are 
therefore being managed by the neurosurgery team and 
sometimes with collaboration from the maxillofacial surgery 
team.

88.3% of the study population. Similar observations were re-
ported in several other studies and countries [4,28-32] where 
bodily activities and movement, seen in this age bracket, have 
been responsible for this trend. Furthermore, aspiration for 
self-autonomy, high social passion, reckless driving, exposure 
to other high-risk events and sometimes, substance abuse 
in some countries, were also responsible for the high prev-
alence of maxillofacial injuries during this age bracket [4]. 
Frequently, the patient is injured while driving fast and not 
wearing seat belt. Another factor is good roads and fast cars 
in the hands of young drivers. Increase use of cellphones, tex-
ting while driving resulting in reduced concentration in driv-
ing and contribute to RTAs [23].

Globally, RTA especially MVA remain the major cause of 
maxillofacial injuries including Saudi Arabia [3,5,18]. In oth-
er less developed world, motorcycle related RTA has been 
the main etiological factor [22,33,34], In our study and other 
studies from the Kingdom of Saudi Arabia, no motorcycle-re-
lated RTA was observed. This can be attributed to absence of 
use of motorcycles for commercial activities in the Kingdom. 
Majority of the citizens and residents have access to cars 
either as rented or privately-owned especially by the very 
young people [4]. However, this is in contrast to some parts 
of the developing world where motorcycles are the major 
means of transportation therefore most of the RTA-related 
maxillofacial injuries are attributed to them [33]. Further-
more, most of these motorcycle riders and passengers don’t 
wear protective helmets to protect the head and neck region 
from injuries [23,33]. As motorcycle use is increasing among 
the youth in the Kingdom, crash helmet and body protection 
should be mandatory for the riders [23].

According to a report by Almasri, et al. 2015 [23], the se-
verity and pattern of maxillofacial fractures can be attribut-
ed to the mechanism of injuries which are mainly due to the 
lower energy RTA at the city area compared to a higher en-
ergy injury in some mountainous regions such as the south-
ern province of Najran which produces more severe injuries. 
The southern province is a mountainous region with many 
individuals living in smaller cities and villages mainly located 
in the mountainsides and connected by intercity roads and 
residents frequently use pick-up vehicles to transport goods 
for families and farms [1]. Reckless driving, failure to follow 
traffic rules and sometimes, driving by unlicensed individu-
als also contribute heavily to the high incidence of RTA in the 
region [1].

In the Kingdom, despite strict traffic law enforcements 
and the commencement of SAHER system, there is still high 
prevalence of MVA as observed in current and other studies. 
The SAHER system is a computerized traffic control technique 
in Saudi Arabia which is a complete and well-equipped net-
work of digital cameras and online monitoring system linked 
with the National Information Center of the Ministry of Interi-
or [35]. It has a robust check on traffic flow through a satellite 
system and has special features such as auto vehicle location 
and identifications, variable message signs, closed-circuit TV, 
law enforcement system, and traffic management system 
[35]. In addition, this system needs no human resource for 
its functioning and works even more than a traffic warden 
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lution regarding management depends upon a variety of fac-
tors such as nature of the injury, associated injuries, comor-
bid medical conditions, abilities of the surgeon, availability of 
facilities and instruments, and patient’s ability to pay for the 
treatment cost [47]. In the developing world, cost of treat-
ment and ability of patients to pay for hardware’s is a major 
determining factor of treatment choice [47,48]. Our choice of 
treatment was not based on ability of patients to pay nor lack 
of facilities and equipments, it was based on nature of injury, 
associated injuries and comorbid conditions. In Saudi Arabia, 
healthcare is totally free with adequate provision of equip-
ment including hardware. The majority of our cases (80.8%) 
were treated by ORIF using titanium plates and screws. In 
the mandible, Champy’s principles of osteosynthesis was 
adopted with the use of 2.0 mm titanium plates and screws 
at the lower and upper borders (zones of tension and com-
pression respectively) [49]. They suggest that when the plates 
are placed along the ideal lines of osteosynthesis, they give 
maximum stability and appropriate osteosynthesis necessary 
for healing (Figure 1). Larger load-bearing plates are used to 
provide absolute rigid fixation in comminuted fractures of 
mandible. For the midface fractures, plates ranging from 1.3 
mm through 1.5 mm to 2 mm in size, depending on fracture 
sites, were deployed in the treatment. Usually a combination 
of ORIF and arch bars are used in the management of Le Fort 
level fractures of the maxilla (Figure 2). Defects resulting from 
orbital floor fractures were managed with orbital reconstruc-
tion plate or titanium mesh (Figure 3).

Conclusion
The results of our study showed overwhelming preva-

lence of the male gender over female and dominance of age 
group 20-30 years in the incidence of maxillofacial fractures. 
MVA was the main etiologic factor and ORIF was the principal 
treatment modality. The data has brought out information 
for appropriate health education programs and application 
of firmer traffic rules to reduce accidents. To minimize max-
illofacial injuries and its physical and psychological impact on 

The mandibular body was the commonest fracture loca-
tion within the mandible (10.2%) in our study. This was sim-
ilar to the study in Al-Madinah where body fracture was re-
ported as the commonest [19]. There are wide variations of 
the commonest anatomical location of mandibular fractures 
reported within the Kingdom of Saudi Arabia. The parasym-
physeal fracture was reported as most prevalent in Riyadh 
[7], while another study reported angle fracture as most 
prevalent in the same city [20]. In our study, fracture of the 
body of mandible was the most common and angle fracture 
was the second most prevalent. However, in Aseer region, Al-
masri [1] reported condylar fractures as the most common 
followed by Para symphyseal fractures. Similarly, in Jeddah, 
condylar fracture was reported as most frequent [22]. This 
was in contrast to our study as condylar fractures were fourth 
most frequent. The higher frequency of condylar fractures 
have been attributed to the thin neck of the condyle which 
makes it to snap when forces are directed on it [43]. Symph-
yseal fractures were the third most common fractures in our 
series which was similar to a reported study [44]. However, 
this was in contrast to other studies in the Kingdom where 
the reported frequency of symphyseal fracture was much 
lower [1,4]. The frequency of ramus and coronoid fractures in 
our study was very low (2.3% and 0.7%) respectively, which is 
consistent with other studies in the Kingdom [1,4,7].

In the midface, zygomatic complex fracture was reported 
as the most common in our study (22.6%). This is in agree-
ment to reported results internationally [16,30,41,45] and lo-
cally within the Kingdom [7,19,22]. However, our finding is at 
variance with study from Nwoku, et al. [20] in Riyadh where 
they reported Le Fort II fracture as the most frequent mid-
face fracture. Orbital fractures were observed as the fourth 
most common maxillofacial bone fractures with majority 
presenting as isolated orbital floor fractures. Similar findings 
have been reported in the literature [5,11,46].

Maxillofacial fractures can be treated with either closed 
reduction, ORIF or a combination of these methods. The reso-

         

A B
Figure 1a: Anterior posterior view of 3-D CT scan showing displaced fractures of left parasymphysis and right angle of mandible.
Figure 1b: Postoperative anterior posterior view of 3-D CT Scan showing ORIF of left parasymphysis and right angle of mandible.
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A B
Figure 2a: Anterior posterior view of 3-D CT Scan showing comminuted fractures of maxilla and the naso-ethmoidal complex.
Figure 2b: Anterior posterior view of 3-D CT Scan highlighting the plates used in the ORIF of comminuted fractures of maxilla and the 
naso-ethmoidal complex.

         

A B

C D
Figure 3a: Coronal section CT Scan showing fractures of the lateral wall and floor of left orbit.
Figure 3b: Operative photo showing repair of defect in the left orbital floor with reconstruction plate.
Figure 3c: Anterior posterior view of 3-D CT Scan showing ORIF of the left lateral wall with plate and reconstruction of left floor of orbit.
Figure 3d: Coronal view of CT Scan showing repair of the defect in the left orbital floor.
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thopedic injuries: A comparative study. Br J Oral Maxillofac Surg 
10: 49-53.

16.	Al-Khateeb T, Abdullah FM. (2007) Craniomaxillofacial injuries in 
the United Arab Emirates: A retrospective study. J Oral Maxillo-
fac Surg 65: 1094-1101.

17.	Gandhi S, Ranganathan LK, Solanki M, et al. (2011) Pattern of 
maxillofacial fractures at a tertiary hospital in northern India: a 
4-year retrospective study of 718 patients. Dent Traumatol 27: 
257-262.

18.	Hogg NJ, Stewart TC, Armstrong JE, et al. (2000) Epidemiology 
of maxillofacial injuries at trauma hospitals in Ontario, Canada, 
between 1992 and 1997. The Journal of Trauma 49: 425-432.

19.	Rabi AG, Khateery SM (2002) Maxillofacial trauma in Al Madina 
region of Saudi Arabia: A 5-year retrospective study. Asian Jour-
nal of Oral and Maxillofacial Surgery 14: 10-14.

20.	Nwoku AL, Oluyadi BA (2004) Retrospective analysis of 1206 
maxillofacial fractures in an urban Saudi hospital: 8 year review. 
Pakistan Oral Dent. J 24: 13-16.

21.	Almasri M, Amin D, Aboola AF, et al. (2015) Maxillofacial frac-
tures in Makka City in Saudi Arabia: An 8-year review of practice. 
Am J Public Heal Res 3: 56-59.

22.	Jan A, Alsehaimy M, Al-Sebaei M, et al. (2015) A retrospective 
study of the epidemiology of maxillofacial trauma in Jeddah, 
Saudi Arabia. J Am Sci 11: 57-61.

23.	Liang C, Liu H, Rau C, et al. (2015) Motorcycle-related hospital-
ization of adolescents in a Level I trauma center in southern Tai-
wan: A cross-sectional study. BMC Pediatr 15: 105.

24.	Verma V, Singh A, Singh GK, et al. (2017) Epidemiology of trauma 
victims admitted to a level 2 trauma center of North India. Int J 
CritIllnInj Sci 7: 107-112.

25.	Hosseinpour M, Mohammadian-Hafshejani A, EsmaeilpourAgh-
dam M, et al. (2017) Trend and seasonal patterns of injuries and 
mortality due to motorcyclists traffic accidents: A hospital-based 
study. Bull Emerg Trauma 5: 47-52.

26.	Gassner R, Tuli T, Hächl O, et al. (2003) Cranio-maxillofacial trau-
ma: A 10 year review of 9543 cases with 21067 injuries. J Cra-
nio-Maxillofacial Surg 31: 51-61.

27.	Al-Dajani M, Quin˜ onez C, Macpherson AK, et al. (2015) Epide-
miology of maxillofacial injuries in Ontario, Canada. J Oral Maxil-
lofac Surg 73: 693.e1-693.e9.

28.	Van Den Bergh B, Karagozoglu KH, Heymans MW, et al. (2012) 
Aetiology and incidence of maxillofacial trauma in Amsterdam: 
A retrospective analysis of 579 patients. J Cranio-Maxillofacial 
Surg 40: e165-e169.

29.	Mijiti A, Ling W, Tuerdi M, et al. (2014) Epidemiological analysis 
of maxillofacial fractures treated at a university hospital, Xinji-
ang, China: A 5-year retrospective study. J Cranio-Maxillofacial 
Surg 42: 227-233.

30.	Arangio P, Vellone V, Torre U, et al. (2014) Maxillofacial fractures 
in the province of Latina, Lazio, Italy: Review of 400 injuries and 
83 cases. J Cranio-Maxillofacial Surg 42: 583-587.

31.	Adebayo ET, Ajike OS, Adekeye EO (2003) Analysis of the pattern 
of maxillofacial fractures in Kaduna, Nigeria. Br J Oral Maxillofac 
Surg 41: 396-400.

32.	Mabrouk A, Mohamed AR, Mahmoud N (2014) Incidence, etiol-
ogy, and patterns of maxillofacial fractures in ain-Shams Univer-
sity, Cairo, Egypt: A 4-Year retrospective study. Craniomaxillofa-
cial Trauma Reconstr 7: 224-232.

the society, more coordinated strategies for action by various 
actors are warranted including the issue of Problematic Use 
of Mobile Phones (PUMP). The use of seatbelts, observation 
of speed regulations and avoidance of use of cellphones for 
speaking or texting during driving will go a long way in reduc-
ing the incidence of MVAs. Emphasis on awareness must be 
made regarding safety rules which should be targeted at the 
high-risk groups, most of which are the economically produc-
tive age group.
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