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bstract

andibular fractures often present to hospital, so if we understand trends in patterns of fractures and their demographics it may help us
o deliver a better service, and prevent these injuries. Here, we compare current data on mandibular fractures in Tasmania with data from
5 years ago, and with current world trends. Patients who presented to the Royal Hobart Hospital with fractured mandibles were audited, and
he data analysed and compared with those from a previous study. About 37 fractured mandibles presented to hospital each year. Most patients
ere men aged 20–30 years old. Ninety-seven of the 159 fractures (61%) were secondary to assault, 27 (17%) were the result of sport, and
4 (15%) followed falls. Road crashes contributed only 5% of mandibular fractures. Sixty-six patients (60%) were intoxicated at the time
f injury. The angle of the mandible was the most common site of fracture and open reduction and internal fixation was the treatment of
hoice. There have been important changes in mandibular fracture patterns in Tasmania in the last 15 years. There was a rise in alcohol-related

nterpersonal violence, and men were most commonly involved. There was also a decrease in mandibular fractures caused by road crashes,
hich suggests an improvement in road safety.
2014 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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ntroduction

andibular fractures continue to be one of the most common
acial fractures. An understanding of their patterns, aetiology,
nd incidence is required so that we can provide the best man-
gement. The aim of this paper was to analyse the mandibular
racture patterns in a tertiary referral general hospital in
obart, Tasmania, and we have recorded the demographics,

etiology, characteristics of fractures, and their management.
e also compared fracture patterns in Hobart with those of a

imilar study published 15 years ago to find out if the patterns
ere changing.1
We reviewed relevant publications on PubMed using the
earch terms “mandible”, “fracture”, and “patterns”. This
etrieved 216 papers, of which 14 were excluded as they
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ergency department

eferred only to children, 74 were not relevant to the topic,
nd 89 were published in 2003 or earlier. This left 39 papers
ublished during the last 10 years that were relevant.

Papers about mandibular and other facial fracture patterns
ere usually from developing countries, where motor vehi-

le crashes were described as the most common cause.3–5

apers published in areas of minimal alcohol consumption
uch as Saudi Arabia2 also reported road crashes as the most
ommon cause. These papers noted the possibility of under-
eported domestic violence, which may have affected the
tatistics. Assault was the most common mode of fracture
n papers from developed countries, such as Greece6 and
ew Zealand.7

Men were most commonly involved in all papers, ran-
ing from 60.9% of 46 patients8 were male and 90% of 2581

atients7 were male with mandibular fractures. The most
ommon age of these patients was 20–30 years of age.9–11

t was reported as slightly older in Chile12 (mean age 34
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Table 2
Aetiology of 159 mandibular fractures.

Cause Number (%) of fractures

Assault 97 (61)
Sport 27 (17)
Fall 24 (15)
Road crash 8 (5)
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ears), and Kubilius et al.13 noted that the mean age was
igher among women than among men.

Only two papers mentioned the involvement of drugs or
lcohol. Zix et al.14 noted that 13% of their patients were
ntoxicated at the time of injury, whereas 45% of patients in
ee et al.’s cohort7 were intoxicated. Only one paper men-

ioned the timing of fractures, and found summer to be the
ost common time of year.15

The parasymphysis was the most commonly-quoted
ite.4,5,16 The ramus was mentioned as the most common
n only 2 papers.17,18 Fractures of the parasymphysis and
ondyle were the most common in bilateral fractures.4 Frac-
ures of other bones occurred in 30–52% of cases.13,15 The
ost common method of management was by open reduction

nd internal fixation.12,19–21

atients and methods

tertiary hospital in Hobart, Tasmania provides the only
ublic Oral and Maxillofacial Surgery (OMFS) service in
asmania, and we audited patients who presented to this hos-
ital with a fractured mandible from 1 January 2011—31
ecember 2013. This was done through both the Emergency
epartment Information System and through the logbooks
f the oral and maxillofacial surgical registrars. This way we
ould cross-reference patients and retain records of patients
ho may have either been seen in the emergency depart-
ent but not in the public OMFS unit, or who were directly

eferred from outside the hospital) to the OMFU, bypassing
he emergency department.

These patients were then audited with reference to their-
ex, age, mechanism of injury, and consumption of alcohol.
he characteristics of the mandibular fracture and any other

njuries were also analysed, as was the management of the
atients. The data were compared with similar data that were
ublished in 2002,1 in which patients with mandibular frac-
ures from 1993 to 1999 had been audited. We also reviewed
ther publications to assess mandibular fracture patterns in
ther centres worldwide. Where appropriate and numbers
llowed, chi square tests were used.23
This work was granted an exemption from the Ethics
eview process by the hospital Institutional Review Board
s it was viewed to be of negligible risk.

able 1
ge groups of 111 patients with mandibular fractures.

ge group (years) No (%) of patients

0–10 5 (5)
1–20 22 (20)
1–30 47 (42)
1–40 21 (19)
1–50 8 (7)
1–60 5 (5)
1–70 1 (<1)
1+ 2 (2)
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esults

rom 2011 to 2013, 111 patients presented to the hospital
ith fractured mandibles, making a total of 159 fractures

1.4 fractures/patient). About 37 patients presented with frac-
ured mandibles each year.

etails of patients

here were 98 men and 13 women (male:female ratio 7.5:1),
nd their ages are shown in Table 1.

ncidence of fractures

he numbers of fractures each year were roughly equal, with
1 (28%) in 2011, 43 (39%) in 2012, and 37 (33%) in 2013.
ummer was the most common time, with 17 fractures occur-
ing in January, and only 6 in July.

etiology

he most common cause was assault, usually punching. It
ccounted for 97 of all fractures (61%), significantly more
han any other cause (p = 0.000) (Table 2), and 90 were men.
port was the next most common cause of injury, accounting
or 27 fractures (17%), which was also significant (p = 0.01).
he most common type of sport implicated was Australian
ules Football, which was responsible for 14 of the 27 sports-

elated injuries. The next most common was horse-related
ctivities, followed by cricket and hockey. Falls accounted
or 24 fractures, and road crashes for only 8.

ole of alcohol

ixty-six patients (60%), 97 of whom were male, were under
he influence of alcohol at the time of their fracture.

atterns of fracture

inety-three mandibular fractures were unilateral (59%), and
he rest bilateral. Of the bilateral mandibular fractures, most
nvolved two fracture sites (n = 156, 40%) three fracture sites
n = 8, 2%). Left side more common (n = 37, 57%) than

ight side (n = 27, 41%) and symphysis (n = 1, 2%) at the
andibular midline. The significantly most common site for
andibular fractures was the angle of the mandible (n = 53,
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Table 3
Sites of 159 mandibular fractures.

Site of fracture Number (%) of fractures

Angle 53 (33)
Subcondylar 43 (27)
Parasymphyseal 27 (17)
Condylar 20 (13)
Body 13 (8)
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3%) (p = 0.00) (Table 3). This was followed by subcondy-
ar fractures (n = 43, 27%), and parasymphyseal fractures
n = 27, 17%). Thirteen mandibular fractures were associ-
ted with other facial fractures (8%). Of the multiple facial
ractures: 2 due to falls and only 1 due to assault.

anagement of fractures

pen reduction and internal fixation was the treatment of
hoice (n = 99, 62%), 50 were treated conservatively (32%),
nd the remaining 9 were managed by closed reduction and
anipulation.

iscussion

he incidence of mandibular fractures at the hospital from
011 to 2013 was about 37 each year, which was only slightly
igher than the incidence from 1993 to 1999, which were 36
ach year.1 The age range of patients who presented with
ractures had also not changed significantly, and the most
ommon age group was from 20 to 30 years. This had not
hanged at the hospital in the last 15 years, and remained
onsistent with other centres. The male:female ratio in our
tudy was 7.5:1. This correlated well with other studies, but
howed an increase in male predominance from the previous
tudy, which showed a male:female ratio of 4.5:1.

January remained the most common time for mandibular
ractures, which may relate to both an increase in nightlife
nd alcohol intake during the summer months. Summer has
een quoted in other studies as a more common time for
ractures.15 A small increase in May could be the result of
he Australian Rules Football season, which accounted for an
ncrease in sports-related fractures during this time.

Assault remained the most common mode of injury in
obart, and increased slightly from 55% in 1999 to 60%

n 2013. This was significantly higher than the incidence of
ssault-related mandibular fractures in New Zealand, which
as 44%. Most other papers have quoted road crashes as

he most common cause of injury, but in our study they
ccounted for only 5% of all mandibular fractures. This may
e explained by the emphasis on road safety in Australia.

he incidence of fractures after road crashes has decreased
etween 1999 and 2013 from 18% to 5%, despite an increase
n population.
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The second most common cause that we found was sport.
his remained relatively stable between 1999 and the present.

n 1999, 17% of fractures resulted from sport, nearly half
f which involved Australian Rules Football. Now, 17% of
ractures result from sport, over half of which are football-
elated.

The increase in the part played by alcohol in the incidence
f mandibular fractures increased from 41% in 1999 to 60%
n 2013, which may correspond to the increased number of
ssaults. Alcohol-related violence among men seems to be
ecoming a bigger issue, as the incidence of drunken men
ith mandibular fractures increased from 85% in 1999 to
7% in 2013. Efforts must be made to reduce the level of
nterpersonal violence associated with male drunkenness in
asmania.

The distribution between unilateral and bilateral mandibu-
ar fractures did not change much between the 2 time periods,
nd the number of unilateral fractures increased slightly from
3% to 59%. This may be related to the shift away from road
rashes, which are often associated with multiple fractures.
n 1999 the number of fractures on the left and right sides of
he mandible were roughly equal. We found a predominance
f left-sided mandibular fractures, which may be related to
eing hit by a right-handed assailant.

The angle remains the most common site of mandibu-
ar fracture. This differs from most of the other published
ata, which describe the mandibular parasymphysis as the
ost common site. The two international papers that also

eatured the angle as the most common site were from
igeria17 and Tunisia,18 so there does not seem to be a
eographical explanation for the difference. These 2 papers,
owever, also show assault as the most common cause of
racture. It may be, therefore, that assault is associated with
andibular angle fractures more than with other fracture

atterns.
Open reduction and internal fixation remains the most

ommon management for mandibular fractures. This is also
n keeping with most other centres, except those from
unisia18 and Malaysia,22 which quoted closed reduction as

heir treatment of choice.
This study has shown that there have been several changes

n patterns of mandibular fracture in Hobart since 1999. First,
he incidence of affected men has increased. There has also
een a shift from road crashes to assault as the main cause of
he fractures, and an increase in the involvement of alcohol in
atients with fractured mandibles, particularly among men.
he large number of assaults was related to a higher incidence
f fractures of the mandibular angle in this study and in others,
mplying that assault involving the facial bones commonly
esults in a fracture of the mandibular angle.

These findings suggest that there has been an improvement
n motor vehicle safety with regards to the aetiology of frac-
ured mandibles. There has also been an increase in fractures
s a result of alcohol-related interpersonal violence amongst
en in Tasmania, with an increased number of fractures of
he mandibular angle.



Oral an

C

W

F

N

E

A

A

T
e
f

A
v

R

1

1

1

1

1

1

1

1

1

1

2

2

2

hospital. Geriatr Gerontol Int 2010;10:64–9.
S. Verma, I. Chambers / British Journal of

onflict of interest statement

e have no conflict of interest.

unding

one.

thics statement/confirmation of patients’ permission

ll data are anonymous.

cknowledgements

he previous OMFU Registrars at RHH are thanked for their
fforts in maintaining good records of the treated mandibular
ractures.

The authors also wish to thank Mr Philip Patman (Data
nalysis and Management, University of Tasmania) for his
aluable assistance with the data analysis within this paper.

eferences

1. Dongas P, Hall GM. Mandibular fracture patterns in Tasmania, Australia.
Aust Dent J 2002;47:131–7.

2. Abdullah WA, Al-Mutairi K, Al-Ali Y, Al-Soghier A, Al-Shnwani A.
Patterns and etiology of maxillofacial fractures in Riyadh City, Saudi
Arabia. Saudi Dent J 2013;25:33–8.

3. 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;11:177–81.

4. Natu SS, Pradhan H, Gupta H, et al. An epidemiological study on pattern
and incidence of mandibular fractures. Plast Surg Int 2012;2012:834364.

5. Ravindran V, Ravindran Nair KS. Metaanalysis of maxillofacial trauma in
the northern districts of Kerala: one year prospective study. J Maxillofac
Oral Surg 2011;10:321–7.

6. Kyrgidis A, Koloutsos G, Kommata A, Lazarides N, Antoniades K. Inci-
dence, aetiology, treatment outcome and complications of maxillofacial
fractures. A retrospective study from Northern Greece. J Craniomaxillo-

fac Surg 2013;41:637–43.

7. Lee KH, Snape L, Steenberg LJ, Worthington J. Comparison between
interpersonal violence and motor vehicle accidents in the aetiology of
maxillofacial fractures. ANZ J Surg 2007;77:695–8.

2

d Maxillofacial Surgery 53 (2015) 74–77 77

8. Tang YL, Zhu GQ, Zhou H, et al. Analysis of 46 maxillofacial fracture
victims in the 2008 Wenchuan, China earthquake. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2009;108:673–8.

9. Naveen Shankar A, Naveen Shankar V, Hegde N, Sharma Prasad R. The
pattern of the maxillofacial fractures—a multicentre retrospective study.
J Craniomaxillofac Surg 2012;40:675–9.

0. Momeni H, Shahnaseri S, Hamzeheil Z. Distribution assessment of
maxillofacial fractures in trauma admitted patients in Yazd hospi-
tals: an epidemiologic study. Dent Res J (Isfahan) 2011;8(Suppl 1):
S80–3.

1. Gandhi S, Ranganathan LK, Solanki M, Mathew GC, Singh I, Bither
S. Pattern of maxillofacial fractures at a tertiary hospital in northern
India: a 4-year retrospective study of 718 patients. Dent Traumatol
2011;27:257–62.

2. Olate S, de Assis AF, Pozzer L, Cavalieri-Pereira L, Asprino L, de Moraes
M. Pattern and treatment of mandible body fracture. Int J Burns Trauma
2013;3:164–8.

3. Kubilius R, Keizeris T. Epidemiology of mandibular fractures treated
at Kaunas University of Medicine Hospital, Lithuania. Stomatologija
2009;11:73–6.

4. Zix JA, Schaller B, Lieger O, Saulacic N, Thorén H, Iizuka T. Incidence,
aetiology and pattern of mandibular fractures in central Switzerland.
Swiss Med Wkly 2011;141(May):w13207.

5. Qu C, Zhou X, Lu P, Zhang Q. A retrospective study of 101 maxillofacial
fractures (in Chinese). Lin Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi
2009;23:846–8.

6. Ozkaya O, Turgut G, Kayali MU, Uğurlu K, Kuran I, Baş L. A retrospec-
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