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Abstract: This retrospective study evaluated the mandibular fracture in patients who presented our center
between January Year 2011 to December Year 2015. A total of 222 patients with 368 mandibular fractures were
analysed. The age of patients ranged from 3 to 76 years old (mean age 23.3) with peak incidence occurring in
the 10 to 19 years age group. The Male to female ratio was 5.5:1. The most common cause of injury was motor
vehicle accident (MVA) (91%), followed by fall (2.7%) and intentional injury (2.7%). The most common site of
fracture was the parasymphysis (29.9%), followed by condyle (21.7%) and angle (15.2%). A total of 75 patients
(33.8%) sustained other maxillofacial fractures and 143 patients (64.4%) sustained nonmaxillofacial injuries.
Motorcycle related accidents, especially without a helmet, demonstrated close relation to the high incidence of
parasymphyseal fracture; causing more severe maxillofacial injury, head and neck injuries and extremities
injury. In term of treatment for mandibular fractures, 69.4% of patients underwent open reduction and internal
fixation, 15.8% of patients required intermaxillary fixation and 11.7% of patients had conservative treatment
with soft diet. The finding of this study indicated that the pattern of mandibular fracture is related to the
causative factor; therefore additional preventive measures should be accomplished.
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I. Introduction

Facial injury can had a deliberating effect on victims physically, functionally and physiologically.
Mandibular fracture is one of the most common fractures in maxillofacial trauma. The incidences, based on
several studies, ranged from 37% to 70% [1-6]. Data compilation regarding maxillofacial trauma is valuable in
terms of treatment planning and future development of preventive programs. By reviewing the published
literatures, the most common causes for maxillofacial trauma include assaults, motor vehicle accidents (MVA)
and fall depending on the geographical area, socio-economics of the study population and mobility of the
population.

This present study was a retrospective survey in Hospital University Sains Malaysia (HUSM), which is
the one out of two main tertiary referral centres in Kelantan. The aims of this study include: (1) identifying the
pattern of mandibular fracture and related causative factors, (2) determining the risk age group and gender
involved in facial trauma, (3) recognising the associated maxillofacial trauma and non-maxillofacial trauma in
relation to the cause and (4) establishing treatment options for mandibular fracture.

Il.  Method/ Material

This is a retrospective study concerning the patients who were treated for mandibular fracture from
January Year 2011 to December Year 2015 in Hospital Universiti Sains Malaysia (HUSM). HUSM is located in
Kelantan, a state of the East Coast of Peninsular Malaysia with a total estimated population of 1.71 million. A
total of 222 consented patients were included in the study. Medical records of all the patients were reviewed.
Data containing demographic details, mechanism of injury, site of mandibular fracture, associations with other
maxillofacial fractures, nonmaxillofacial injuries, as well as, management of mandibular facture were collected
using designed proforma. The data were analysed using SPSS version 21.0. Descriptive statistic results were
presented in the form of frequencies, percentage and mean.

I1l. Result
3.1 Demorgraphic Details
From the total of 222 patients, there were 188 male patients (84.7%) and 34 female patients (15.3%).
The ratio of males to females was 5.5:1. The mean age of patients was 23.3 years old, ranging from 3-year olds
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to 76-year olds. The most affected age group was between the ages of 10 to 19 with 101 patients (45.5%). This
group was followed by the patients in their 20s, with 76 patients (34.2%). Males were outnumbered by females
in all age groups except the 0 to 9 years age group and 60 to 69 years age group (Fig.1).

3.2 Aetiology of Mandibular Fracture

The most common cause of fracture was motor vehicle accident (MVA), involving 202 patients (91%,
170 males and 32 females). Other causes were falls (6 patients, 2.7%), intentional injuries (6 patients, 2.7%),
industrial injuries (3 patients, 1.4%) and sport-related fracture (2 patients, 0.9%). In 3 additional cases, 2
patients with epilepsy were presented with fracture post fitting episode, and 1 patient sustained pathological
fracture secondary to trivial injury. In comparison with age groups, MVA was still the main etiologic factor of
fractures in all age groups (Table 1).

In the group of 202 patients involved in MV A, 168 patients (83.2%) were motorcyclists. One hundred
and eighteen patients were not wearing helmets and only 50 patients were documented to wear helmets during
the accidents. Twenty-seven patients (13.3%) were either four-wheel vehicle drivers or passengers. The others 7
patients were involved in motor vehicle-pedestrian or other motor vehicle-related injuries. In motorcycle-related
injuries, the peak incidence was in the 10 to 19 years age range; whereas in four-wheel vehicle accidents, the
peak incidence was at 20 to 29 years age group.

3.3 Frequencies and Anatomical Distribution Of Mandibular Fracture

A total of 368 mandibular fracture lines were identified in 222 patients, averaging 1.7 fractures per
patient. The numbers of patients with one fracture line were 97 patients (43.7%), two fracture lines were 105
patients (47.3%) and three fracture lines were 20 patients. Two hundred and one patients (90.5%) sustained
closed mandibular fractures and 21 patients (9.5%) sustained open mandibular fractures. There were 156
(45.1%) left-sided fractures, 156 (42.4%) right-sided fractures and 53 (9.5%) symphyseal fractures.

The most common fracture site was parasymphysis (110 fractures, 29.9%), followed by 80 (21.7%)
condylar fractures and 56 (15.2%) mandibular angle fractures. Anatomical distributions of other fracture sites
which included symphysis, coronoid, body and ramus were shown in Fig. 2.

The causes of mandibular fractures and their relation with the anatomical distribution of the fracture
were shown in Table 2. In motor vehicle accidents, the most common fracture site was parasymphysis (101
fractures), regardless of whether patients were involved in motorcycle—related injury or four-wheel vehicle-
related injury. Condylar fracture (73 fractures) was the second most common site of fracture in MVA.

3.4 Other Maxillofacial Fracture Associated With Mandibular Fracture

In this study, 147 out of 222 patients (66.2 %) sustained mandibular fractures only. Seventy-five
patients (33.8%) sustained mandibular fracture and other facial fractures. There was a total of 118 other facial
fractures identified in association with mandibular fracture. The most common was zygomatic fractures,
followed by maxillary fractures and orbital fractures. Fig. 3 displayed the anatomical distribution of other facial
fractures associated with the mandibular fracture.

3.5 Nonmaxillofacial Injury Associated With Mandibular Fracture

A total of 143 out of 222 patients (64.4%) in this study were presented with nonmaxillofacial injury.
This associated injury was divided into 4 main categories: head and cervical injury, thoracic injury, abdominal
injury and extremities injury. Motorcycle-related accidents without a helmet and four-wheel vehicle accidents
without seat restraints were shown to have high prevalence of polytrauma where patients sustained more than 2
categories of injury (Table 3). The most common associated injury was head and cervical injury (75.5%),
followed by extremities injury (46.9 %) and thoracic injury (22.3%) (Table 4).

3.6 Treatment of Mandibular Fracture

A total of 26 patients (11.7%) were conservatively treated due to favourable fracture and intact
occlusion. Of these 26 patients, 19 patients had single mandibular fracture, 5 had two fractures and only 2 had
three fractures. Sixteen out of 26 of these patients sustained injuries associated with condylar fracture.

For unfavourable mandibular fracture, 154 patients (69.4%) were surgically treated with open
reduction and internal fixation with plates. Of these 154 patients, 79 patients had 2 fractures, 62 had a single
fracture and 13 had 3 fractures.

Another 35 patients (15.8%) were treated with intermaxillary fixation with upper and lower arch bars
for 4-6 weeks. In this group of patients, 14 had single fractures, 17 had 2 fractures and 4 had 3 fractures. Seven
patients (3.2%) defaulted treatment after diagnosis.
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IVV. Figures And Tables
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Table 1: Causes in relation to age group

Cause Age Group

0-9 10-19 20-29 | 30-39 | 40-49 | 50-59 | 60-69 >70 Total
MVA 7 93 71 14 6 7 2 2 202
Fall 1 3 1 0 1 0 0 0 6
Sports 0 1 1 0 0 0 0 0 2
Indurtrial injury 0 0 1 0 1 1 0 0 3
Intentional injury 0 3 1 1 1 0 0 0 6
Others 0 1 1 0 0 1 0 0 3
Total 8 101 76 15 9 9 2 2 222

Table 2: Distribution cause of fracture and anatomical distribution of fracture

Cause Site of fracre
Symphysis Post. | Ant Body Parasymph | Condyle Coronoid Famus Angle
Body ysis

MVA | Motocyelist with helmet 2 3 ] 26 16 ] 3 17 23

Motocyclist without helmet 23 i 21 58 42 17 0 2 181

Four wheel-vehicle with | 3 1] 3 ] 7 4 1] Pl 7

seathelt

Four whesl-vehicle without | 2 1] 0 7 3 1 2 3 20

seatbelt

Pedestrizn 0 1 1 1 0 0 0 2 3

Unlmown 2 0 0 1 3 0 0 1 7
Fall 1 1 0 3 3 0 1] 3 11
Sports 0 1] 0 1] 1] 2 1] 1 3
Industrial mjury 1] ] 1] 2 0 1] 1 p 3
Intentional mjury 1 1] 1 4 1 1] 0 3 10
Others 1 1 1 0 3 0 0 0 [

[ Total 33 14 35 110 80 32 6 56 368

MV A- Motor vehicle accident, Post.- Posterior, Ant.- Anterior

Table 3: Number of associated honmaxillofacial injury in relation to cause of injury

Cause Number of associated mjury | Total
0 1 2 3 4
MVA- | Motocyclist with helmet 20 |18 |2 1 0|30
Motocyclist without helmet 24 |33 |26 [ 13 | 3| 119
Four whesl-vehicls with seathelt 7 [ 2 0 013
Four wheel-vehicle without seatbelt | 2 3 1 4 012
Pedestrian 2 2 1] 1] ol4
Unknown 0 2 1] 1] nfz2
Fall 4 2 1] 1] ole
Sports mjury 2 1] 1] 1] o2
Industrial mjury 2 1 1] 1] N E]
Intentional mjury 3 1 1] 1] ole
Others 2 1 1] 1] N E]
790191 [ 3118 |5 [ 222
MV A: Motor vehicle accident

Table 4: Distribution of causes of injury and categories of nonmaxillofacial injury

Category of associated mjury
Hezd and cervical mjury | Thoraoic Abdemmal | Extremity
My mpuy My
MVA - | Motocyclist with helmet 3 3 1 11
Motocvclist without helmet e 21 3 47
F our wheel-vehicle with seathelt [ 1 0 3
Four whesl-vehicle without seathelt 3 3 3 3
Pedestrizn 2 0 0 1
Unknown 2 0 0 0
Fall 1 0 i] 1
Spotts myuy 1] 0 1] 1]
Industrial mpury 1 0 0 0
Intentional mpury 1 0 0 1]
Others ] 0 ] 1
| Totzl of patient’ total of patient with associzted injury | 108/143 32143 12/143 67/143
MW A: Motor vehicle accident
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Table 5 Summary of literatures of commonest site of fracture in relation to the cause of injury

Literatures Year Commonest site of Commonest cause
mandibular fracture

Shiva Bharani KSN et al. [23] 2015 Parasymphysis Motor vehicle accident (56.36%)
* Two wheeler accident (81.8%) — All without
helmet *Non
two wheeler accident (18.2%)

Umar Kamali et al. [12] 2009 Parasymphysis and angle Motor vehicle accident (92.5%)

Sirimaharaj W et al. [21] 2008 Parasymphysis Moto vehicle accident (77.02%)
*Motorcycle (75.5%) — all without helmet, car
(1.52%)

Col GK Thapliyal et al. [24] 2007 Parasymphysis Motor vehicle accident (92%)

Chrcanovic B.R et al. [1] 2012 Condyle Motor vehicle accident (43.9%)

*Automobile (17.79%), bicycle (16.52%),
motorcycle (9.58%)

F.P. De Matos et al. [9] 2010 Condyle Motor vehicle accident (47%)
* Motorcycle (20%) — all wearing helmet, car
(12%) — 12 out of 80 — waeing seatbelt, bicycle

(14%)
Kai-Herdrik Borman et al. [22] 2009 Condyle Motor vehicle accident (32%)
Khaled Sakr et al. [6] 2006 Angle Motor vehicle accident (39%)
Rashid A. et al. [11] 2013 Condyle Interpersonal violence
P Dongas et al. [17] 2002 Angle Assaults
Kirk L. Fridrich et al. [16] 1992 Angle Altercations
Edward Ellis et al. [8] 1985 Body Assaults
Rashid A. et al. [11] 2013 Condyle Interpersonal violence
P Dongas et al. [17] 2002 Angle Assaults
Kirk L. Fridrich et al. [16] 1992 Angle Altercations
Edward Ellis et al. [8] 1985 Body Assaults

V. Discussion

Geographic area, socioeconomic status, regional government, culture and density of studied population
are the contributing factors that influence the epidemiologic surveys of mandibular fracture [2, 7-9].
Enforcement and revision of new law regulations (for example seatbelt and helmet laws) can lead to the change
of epidemiology of mandibular fracture [8].

Gender distribution of recent studies was similar, with male preponderance; ratio male to female can
range from 4:1 to 6:1 [1, 9-11]. However, the most affected age group in our study was the 10 to 19 years age
group. This finding was consistent with our previous study [12], but in contrast to others studies that had the
peak age group of 20 to 29 years and above [1, 8-11, 13-17]. Male patients were generally more active in
outdoor and social activities. The involvement of younger age group patients (10-19 years old) in our study is a
worrisome finding since they are the future resources of our country. Their involvement is multifactorial in
nature but can be generally associated with tendency of excessive risk taken by young people [18], permitted
age for motorcycle riding at 16 years (by Road Transport Act 1987) and the possible insufficient integrated
vigilance system involving the police and other governing authorities. In addition, there is a strong illegal
motorcycle racing culture, known as the ‘Mat Rempit’ race in Malaysia which involves this age group of youth
(as reported by Wong et al [19]) which directly increases the incidence of maxillofacial injury.

Motor vehicle accident (MVVA) or road traffic accident (91%) is still mainstay as the most common
cause of mandibular fracture in our population; as in previous studies in Malaysia [4, 12]. This is also the most
common cause of mandibular fracture in the studies of other countries [1, 6, 9, 20-24]. Intentional injury and
falls were the second common causes of mandibular fracture in the present study; in contrast to other studies
which had shown falls [10, 25] or intentional injury/violence [8, 11, 16, 17] as the most common. The difference
in the main cause of injury is largely dependent on the cities where studied were conducted, as well as, the
population. High incidence of MVA in our study may attributed to reckless driving, insufficient helmet and
seatbelt usage and the availability of motorcycle for the young generation. Violence has been reported to have a
strong correlation with alcohol consumption [17]. In our study, low incidence of intentional injury can be
attributed to limited license allocation by the state government of Kelantan for selling liquor and Islamic culture,
which prohibits alcohol consumption.

Motorcycle-related accidents were the main contributing factor to injury. Based on the Statistic
Transport Malaysia Year 2013, Kelantan had a total of 475,606 registered motorcycles compared to 273,140
registered motorcars. This reflected on the lower economic status of the study population since the motorcycle is
main mode of transport used. The motorcycle has lower purchase price, low maintenance fee and less cost in
petrol usage. Among those involved in MVA, 70.4% of motorcycle riders and 42.6% of four-wheel vehicle
patients do not wear personal protective equipment even though Malaysia Helmet Law and Seatbelt Law were
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first implemented in 1973 and 1979, respectively. However, there is no legislation on child or baby—seat usage,
in passenger vehicles.

A local study by S Kulanthayan et al. [26] reported that motorcyclists younger than 20 years of age
with lower education levels, or riders with no licenses are found to have poor awareness of road safety.
Although the current sample may not be representative of the Malaysian population, the results of this study
appear to suggest that youngsters travelling by motorcycle are most vulnerable to motor vehicle accidents,
which may lead to mandibular fractures. Hence, prevention campaigns specifically aimed at this age group of
the population would be an appropriate method to improve overall motorcycle safety.

The anatomical distribution of mandibular fractures in relation to the cause of injury was variable in
published literatures; as summarized in Table 5. In the present study, the most common mandibular fracture site
was parasymphysis, which was consistent with a previous study in the same centre [12] and others studies in
differents countries [21, 23, 24] . When MVA is the main cause of mandibular fracture considered, the
commonest site of fracture was reported to be condyle [1, 9, 22] and angle [20], respectively. To identify the
significant relation of the commonest site of mandibular fracture in relation to the cause of injury, more detailed
data regarding MVA (including type of involved vehicle and the use of personal safety equipment) were
highlighted in our study. We observed that patients of MVA involving 2-wheeled vehicles, without a helmet or
with an open helmet, were susceptible to parasymphyseal fracture. This finding was further reported by Shiva et
al. [23] and Sirimaharaj W et al. [21]. In the studies with high incidences of violence, the commonest site of
fracture was mostly reported as the angle of the mandible [11, 16, 17]. In conclusion, the anatomical distribution
of mandible fracture can be vary depending on the mechanism of injury, transmission of force along the
mandible and demographic details of the patients. Detailed history of mechanism of injury (for example, type of
vehicle in MVA, safety awareness of road safety, assault cases with or without weapons and clinical
examinations) are crucial to help clinicians achieve an the accurate diagnosis.

Our study indicated that 33.8% of patients had at least one other maxillofacial fracture. This incidence
was higher in compared to the incidence previously reported in Brazil (21.8%) [1], Scotland (16%) [14] and
London (5%) [11]. Zygomatic fracture was the most commonly associated fracture corresponding to other
studies [8, 9, 11] due to being anatomically more prone to injury. In the study of Rashid et al. [11], MVA caused
more concurrent maxillofacial fracture even though violence was the commonest cause of mandibular fractures.
The result of this study also indicated that MVA lead to more severe maxillofacial injury, especially in
motorcycle-related accidents. A total of 143 out of 222 patients (64%) in our study had other nonmaxillofacial
injury. MV A further caused higher incidence of injury to other parts of the body compared to assault injury; as
reported by Ellis et al. [8]. Motorcycle-related accidents without helmet led to more severe injuries; especially
head and neck injuries and extremities injury as previous mention. Based on this study, MVA resulted in more
severe injuries, both maxillofacial and nonmaxillofacial.

Treatment of the mandibular fracture will vary from centre to centre, depending on the surgeons and
availability of facilities. In our study, 69.4% of patients underwent open reduction and internal fixation, 15.8%
were treated with intermaxillary fixation and 11.7% were treated conservatively. Decision of treatment was
mainly depended on the favourability of the fracture and functional assessment. However, outcome of the
treatment was not included in this study.

The high incidence of MVA especially motorcycle-related accidents, suggests the need for greater
awareness regarding road safety in our community. Strict re-enforcement of seatbelt and helmet legislations
should be accomplished; especially in driver education programs. Motorcyclists should be educated about the
availability and type of helmet, suitability of the helmet size (especially in paediatric age group) and the need to
fasten the chinstraps to achieve adequate protection. These are the new proposed preventive measures to reduce
traffic accidents: increasing the age limit for motorcycle license, emphasising parents’ responsibility for under-
age and illegal motorcyclists, rigid requirement for license renewal and the use of airbags for cars.

For medical practitioners, this study has shown the correlation between the cause of injury and the
site/number of mandibular fractures, as well as, concurrent maxillofacial and nonmaxillofacial injuries. This
finding has emphasises on the importance of obtaining a detailed history of mechanism injury and proper
examination to ensure accurate diagnosis and treatment.

Epidemiology study of mandibular fracture between areas or countries is important to reflect on the
trend of incidences over time. It is crucial to provide the necessary information for concerned fields,
development and evaluation effectiveness of preventive programs aimed at reducing the incidence of facial
injury. As reported by Mouzakes et al. [27], the combined use of airbags and seatbelts have resulted in the
reduction of facial injury incidences compared to the individual use of airbags or seatbelts alone.

VI. Conclusion
In our study, mandibular fractures and concomitant maxillofacial injuries are mainly caused by MVA,
with the highest incidence of motorcycle-related accidents involving 10 to 19 years age group. These incidences
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are preventable with effective education within the community and the enforcement of road safety laws.
Continuous long-term data collection for maxillofacial injuries will help in evaluating the effectiveness of the
preventive measures that been carried out over time.
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