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Trauma is a major health hazard associated with significant
morbidity and mortality. Victims of facial injuries can sustain
scars or disfigurements, with their resultant emotional and
psychological impact.1 Psychological impairment such as
posttraumatic stress syndrome and depression are common
after sustaining facial injuries.1,2 Maxillofacial injury is also
associatedwith high socioeconomic cost due to the increasing
cost of hospital resource as well as time lost to work.

Epidemiological studies of maxillofacial injuries are nu-
merous in the trauma, surgical, dental, andmedical literature
globally. Such data are specific to different parts of the world,
different countries, and even different regions of the same
country due to the environmental, socioeconomic, and cul-
tural and lifestyle differences.3,4 Examples of such differing
epidemiology of facial trauma include the higher incidence of
sports-related facial injuries in regions with higher participa-

tion of heavy contact sports such as rugby5 and the increased
proportion of violence-related trauma in the lower socioeco-
nomic areas.3

Trauma epidemiology varies between time periods not
only due to population and societal changes but also due to
legislative changes. Introduction of compulsory safety belt
legislation has led to a significant reduction in motor vehicle
accidents (MVA) in past decades.6 The incidence of MVA is
further reduced in regions that enforce speed limits. Another
example of the impact of legislative change on health is the
effect of lowering the legal drinking age and an increase in
youth alcohol-related traffic crash trauma.7

Epidemiological studies are a useful tool not only to
identify the trauma burden but also to assist health care
providers in planning resource allocation. Periodic examina-
tion of trauma data is important therefore in planning

Keywords

► maxillofacial
► facial
► fracture
► epidemiology
► trend

Abstract Background The etiology, demographics, fracture site in facial injury patients have
been reported worldwide. However, few studies have attempted to identify changes in
maxillofacial fractures over time periods and between countries. The statistics are vastly
different due to variations in social, environmental, and cultural factors.
Methods Data were collected from departmental records between 1996 and 2006 for
patients treated at Christchurch Hospital for facial fractures. Variables examined
included incidence, demographics, site of fracture, and treatment methods.
Results A total of 2563 patients presented during the study period, 1158 patients in
the first half and 1404 patients in the second half. Male-to-female ratio was 4:1 in both
periods and males in 16- to 30-year group accounted for about half of all patients.
Interpersonal violence was themost common cause of injuries, and there was a decrease
in injuries caused by motor vehicle accidents. Approximately half of all patients required
hospitalization and surgery, and the most common method of treatment was open
reduction and internal fixation.
Conclusion Maxillofacial fracture is a common injury in young males following
interpersonal violence in New Zealand. Studies in other countries and over different
time periods yield interesting differences in the etiology, demographics, and fractures
patterns. These are due to environmental, societal, cultural, and legislative differences.
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hospital workload and for government administrators to
determine the funding allocations and for the health care
providers to plan appropriate education and training of
specific skills to deal with particular health problems. It is
also important for the treating health care providers to refine
treatment algorithms for patients with this type of injuries
and for interested organizations to direct education in the
prevention of such trauma and improvement in its
management.

This study aims to identify the changing trend in the
demographics, etiology, distribution, and treatment of max-
illofacial injuries in New Zealand over an 11-year period.
Comparisons will be drawn between our results and those
reported in the English literature.

Materials and Methods

This study reviews patients treated at the Oral and Maxil-
lofacial Surgery unit at Christchurch Hospital in New Zea-
land between January 1996 and December 2006.
Information was collected on variables including demo-
graphics, diagnosis, mode of injury, fracture site, and treat-
ment approach. A total of 2581 patients were treated during
the study period with radiographically confirmed maxillo-
facial fractures.

Results

Trend
The number of facial fractures per annum over the study
period is outlined in ►Fig. 1. There was an increase in the
number of fractures between the two 5.5-year study periods,
from 1171 patients in the first period to 1410 in the second,
an increase of 20% in number.

Demographics
The patients at the time of injury ranged from 1 to 90 years (a
mean age of 32 years) in thefirst half and from 1 to 95 years (a
mean age of 27 years) in the second half. A high proportion of
patients were males (82.2% in first half and 80.6% in second
half; ►Table 1). The 16- to 30-year age group accounted for
56.6% of all patient in first period and 49.9% in second period
(►Table 2). the proportion of patients in the 46- to 60-year
age group increased from 7.5 to 11.7%.

Etiology
Interpersonal violence (IPV) was the main cause of facial
fractures in both periods (►Figs. 2 and 3). Although falls and
sports accounted for similar proportion of injuries over the
study periods, the proportion of patients with MVA-related
injuries decreased.

Site of Fractures
►Figure 4 illustrates distribution of fracture at each site in
terms of the total number of fractures and proportion of
patients with the fractures. The mandible is the most fre-
quently fractured bone in both time periods (36.5% and 30.4%,
respectively). Zygoma was the most common midface bone
affected (31.1% and 28.4%), followed by the orbitalwall (11.8%
and 22.2%). LeFort fractures were noted in 4% of patients
(►Fig. 5). Although the proportion of patients with LeFort I
and LeFort II pattern fractures remained similar in both
periods, there was a fourfold decrease in the number of
patients with LeFort III fractures.

In the mandible, the angle was the most commonly
involved site (35.3% and 38.2%; ►Fig. 6). The mandibular
fracture sites with the greatest change over the time periods
were the symphysis (decreased from 10.2 to 3.2%) and the
parasymphyseal region (increased from 12.3 to 23.7%).

Management
A similar proportion of patients required surgery following
their injuries over the two study periods (►Table 3). Of the
patients who had surgery, approximately a third of all pa-
tients had open reduction of the fractures and internal
fixation with miniplates and screws in each period
(►Table 4). There was a decrease in proportion of patients
who received closed reduction of fractures (4.4 to 2.7%) and
an increase in the need for orbital reconstruction (1.0 to 5.5%).

Alcohol Involvement
In both time periods, 59% of patients with alcohol involve-
ment were males in the 16- to 30-year-old group (►Table 5).

Figure 1 Yearly distribution of fractures.

Table 1 Distribution of Overall Fractures According to Age and Gender

Gender First Half Second Half

Male 962 (82.2) 1132 (80.6)

Female 208 (17.8) 273 (19.4)

Total 1170 (100) 1405 (100)
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Males in the 31- to 45-year-old group also accounted for a
high proportion of patients with alcohol involvement (20.2%
and 19.3%).

Discussion

Annual Variation in the Number of Cases
There was a 20% increase in patient number over the two
halves of this study, similar to previous New Zealand studies
during different study periods.8,9 Studies in other developed
countries have found a similar rising trend.10–12 ►Table 6

compares data from past studies.
Other studies have found a decrease in the number of

fractures over consecutive time periods. This is believed to be
due to the significant decrease in road traffic accidents (RTA)
over recent times, according to one U.S. study between 1983
and 198713 and a New Zealand study between 1979 and
1998.6 This is supported by other studies that found that
severe maxillofacial trauma, which often occurs as a result of
RTA, decreased significantly over last three decades.14,15

There is no definite trend in seasonal variation. Onewould
expect more facial fractures arising from an increase in
number of RTAs in winter due to hazardous conditions. In

contrast, studies in Poland and Brazil reported more facial
fractures during spring16,17 due to good driving conditions in
spring leading to higher driving speeds. Another study also
found high number of injuries in summer.18

Fridays, Saturdays, and Sundays are the most common
days for presentation of facial fractures.8,16,18,19 Social activ-
ities usually take place during the weekend where alcohol is
likely to be involved.9

Age and Sex Distribution
This study found consistently high incidence of injuries in the
16- to 30-year-old age group and an increasing proportion of
older patients. A New Zealand study reported a 15% increase
in fractures in the 12- to 30-year age group from 1961 to
1979.20 In most Western societies, the 20- to 29-year-old age
group seems to have the highest incidence of facial fractures;
one Danish study reported an equal incidence in the 11- to
20-year and 20- to 29-year groups,21 and a Dutch study found
a similarly high number of young patients, which observed a
large number of moped accidents.22

There is also an increase in the average age of patients
presenting with maxillofacial injuries; In Finland the most
affected age group increased from 31 to 40 years to 41 to

Table 2 Distribution of Overall Fractures According to Age and Gender

Age (y) First Half Second Half

<16 89 (7.9) 89 (6.4)

16–30 634 (56.6) 696 (49.9)

31–45 235 (21.0) 312 (22.3)

46–60 84 (7.5) 163 (11.7)

61–75 79 (7.0) 135 (9.7)

Total 1121 (100) 1395 (100)

Figure 2 Causes of injuries: first half. IPV, interpersonal violence;
MVA, motor vehicle accident.

Figure 3 Causes of injuries: second half. IPV, interpersonal violence;
MVA, motor vehicle accident.
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Figure 5 LeFort fracture distribution.

Figure 6 Mandibular fracture distribution.

Figure 4 Facial fracture distribution.
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50 years over the 16-year study period.10 This is believed to be
due to an increase in life expectancy of peopleworldwide and
a resultant increase in number of older people sustaining
maxillofacial injuries.23

Maxillofacial fractures occurmore commonly inmales and
most Western studies report a male-to-female ratio between
3:1 and 4:1. Females are increasingly more involved as
observed in studies in the last three decades.12,24

In contrast, in Middle Eastern countries males still account
for a significantly higher proportion of facial fracture injuries
with ratios ranging from 4.5:1 to 12:1 (25 to 29). In the
Middle East, males usually carry out outdoor work and
females work mainly as teachers, nurses, and doctors and
only aminority drive cars.25 There is a recent trend that more
women are involved in outdoor economic activities to earn

money due to economic recession, exposing them to various
hazards.26

The gender ratio in facial trauma also changes depending
on the cause. For example, males account for a higher
proportion for assaults (5.5:1), although less for falls
(1:1).10 RTA is leading cause of fractures for females.9 Males
are more likely to be involved in severe trauma.14,15,18

In the United Arab Emirates, children account for an
unusually high percentage of facial fractures (12.1%).25,27

The suggested reason for this is that children are more likely
to be unrestrained passengers in MVA.

The incidence of facial fractures is higher in certain ethnic
groups. Koorey et al found an overall decrease in incidence of
facial fractures over the study period but an increase for
indigenous population.28 Buchanan et al found 32% of all

Table 3 Need for Surgery

Surgery First Half Second Half

Yes 608 (52.7) 705 (50.8)

No 530 (46.0) 641 (46.2)

Othersa 15 (1.3) 42 (3.0)

Total 1153 (100) 1388 (100)

aIncludes nonattenders and no follow-up data.

Table 4 Methods of Treatment

Method of Treatment First Half (%) Second Half (%)

Conservative 530 (46.0) 641 (46.2)

Surgical

ORIF 446 (38.7) 507 (36.5)

Open reduction 99 (8.6) 85 (6.1)

Closed reduction 51 (4.4) 37 (2.7)

Orbital reconstruction 12 (1.0) 76 (5.5)

Othersa 15 (1.3) 42 (3.0)

Total 1153 (100) 1388 (100)

aIncludes nonattenders and no follow-up data.

Table 5 Alcohol Involvement

First Half Second Half

Age (y) Male, n (%) Female, n (%) Male, n (%) Female, n (%)

<16 11 (1.8) 6 (1.0) 8 (1.3) 1 (0.2)

16–30 359 (59.3) 40 (6.6) 370 (59.0) 35 (5.6)

31–45 122 (20.2) 14 (2.3) 121 (19.3) 21 (3.3)

46–60 34 (5.6) 8 (1.3) 45 (7.2) 14 (2.2)

61–75 10 (1.7) 1 (0.2) 8 (1.3) 4 (0.6)

Total 536 (88.6) 69 (11.4) 552 (88.0) 75 (12.0)
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facial fractures between 1989 and 2000 occurred in the
indigenous Maori group.9 Similarly, Kruger et al reported
that the indigenous population accounted for a dispropor-
tionately high number of fractures.19

Etiology
It has been noted that the common causes for facial fractures
vary from region to region, and less so from time period to
time period.12 This study reported that the causes of facial
fractures across the two study periods have not differed
significantly, with the exception of MVA. Overall causes in
maxillofacial injuries did not change from 1981 to 1997 in
Finland,10 although MVA decreased from 50 to 20%. Complex
fractures caused by RTA decreased from 1969 to 1976 in one
study.29 Another study also reported a decrease in RTA from
1960 to 1987, and the incidence of IPV doubled and sports
and falls also increased.21

The incidence of RTAs is much higher in developing
countries, ranging from 55.2 to 91%.24,27,30–34 This may be
due to the fact that in developing countries traffic law
enforcement is not as strict, seat belts are not compulsory,
vehicles are poorly maintained with minimal safety features,
and protective gear such as helmets are less prevalently
used.35

In later African studies, IPV overtook RTA as the leading
cause of maxillofacial fractures.26,36 IPV is reported to be
more common in males whereas RTA more common in
females.37 Motorbike and bicycle accidents made up the
majority of RTA in Brazil.3,16 In contrast, highly populated
regions such as India and Hong Kong have more pedestrian
versus car accidents.35,38

Conversely inWestern society, there is a downward trend in
the incidence of RTA-related facial fractures, and IPV has
become the leading cause. In Denmark, there was a decrease
in RTA from 1960 to 1987, and the incidence of IPV doubled.21

In Sweden, the number of complex maxillofacial fractures
caused byRTAdecreased from1969 to1976.29 Similarfindings
have been reported in the United Kingdom and France,39

Finland,10 and New Zealand.8,15,20 Effective drink driving
campaigns have helped to decrease the incidence of RTA-
related facial injuries but IPV is becoming more predominant.
This may be a result of the increasing social acceptance, or
overindulgence, of alcohol.9 In Islamic countrieswhere alcohol
is forbidden, IPV is less frequently associatedwithmaxillofacial
injuries.31 Factors such as the declining economic outlook
leading to unemployment can also increase social violence.

Interestingly, in Asian countries the incidence of IPV is
lower than that of RTA. This is noted in Hong Kong, a
developed country, which has a high number of pedestrian
accidents as the majority of the population does no own
cars.38 In Japan, falls followed RTA as the main cause and
violence-related trauma was not common.11 Accidental falls
are the second most common causative factor, which is
believe to be due to the living environment including many
steep slopes and steps.38 The trend of decreasing RTA and
increasing IPV was not observed in Greece.40

Accidental falls occur more commonly in the young and
older age groups, and there has been an increase in theTa
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number of maxillofacial injuries reported due to falls.9,24 As
the population of the world becomes older due to an increase
in life expectancy, this trend can be expected to continue.23

Play accidents dominate thefirst decade of life, and accidental
falls become more common in older age groups.9,24,41

Sport is a major part of life in New Zealand culture, and a
high proportion of injuries in this study arose from sport. Not
surprisingly rugby has always been the main cause8,20 due to
the popular and violent nature of the game. The nature of
sports injuries depends on geography, for example, skiing in
Austria41 and soccer in France.42

Work-related accidents are caused mainly by industrial
trades involving mechanical equipment. A high proportion of
work-related injuries are due to the construction trade.18 A
New Zealand study reported a decrease in industrial work-
related facial fractures likely due to increase in safety and
automation of machinery.20

Fracture Site
Fracture of the mandible is the most common facial bone
fracture reported in the literature. Geographical variations do
exist and themechanism of injurymay be responsible for this
difference. In general, there is a dominance of angle fractures.
A greater number of angle fractures are seen in IPV due to the
way the jaw is struck.25 Furthermore, the left side is affected
more commonly than the right side due to the way in which
right-handed assailants strike the victims.8

Fractures of the mandibular condyles are more commonly
reported in some European countries.21,22,29 Condyle frac-
tures occur more frequently in children from falls (result of
collision to the chin point) andmandibular body fractures are
more commonly observed in IPV-related injuries.30 A Hong
Kong study reported a large number of condylar fractures,
due to a high incidence of falls-related injuries in this series.38

Several studies fromUnited Arab Emirates, Jordan, Nigeria,
and Iran reported a high incidence of fractures of the anterior
and body of the mandible.26,31–34 RTA is the main causative
factor in these studies, and thehighvelocity and impact injury
mechanism, particular in the absence of the shock-absorbing
effect of airbags, explains the high frequency of anterior and
body of mandible fractures.

Midface fractures are common in RTA. Multiple fractures
involving the zygoma and orbit occur more often than
mandibular fractures alone in severe facial injuries.18,43 There
is evidence that a decline in RTA over the last decades has led
to a decrease in the number of complex midface inju-
ries.15,21,29 Zygoma fractures were reported to occur more
frequently in older patients than mandibles.16

Treatment
Patients with mandibular fractures were predominantly
treated with closed reduction in developing countries before
the year 2000 (82.3 to 98%).27,32,33 Limitations to open
reduction and internal fixation (ORIF) with miniplates and
screws include the high cost of internal fixation equipment as
well as a lack of training.

However, after 2000 there is a notable move to ORIF, in
particular for mandibular fractures.25,30,31 The proportion of

patients treatedwith closed reduction decreased to 67% of all
cases and ORIF increased to 49.1% of cases in one study25;
another study reported 56.9% ofmandibular fractures treated
by closed reduction and 54.6% of maxillary fractures treated
by closed reduction.30

Recent New Zealand data reported that one-third of
fractures were conservatively treated (29% of mandibular,
55% of zygoma, and 59% of nasal fractures).9 This study found
almost half of all patients were treated conservatively, which
suggest the undisplaced nature of some of these fractures

Alcohol as a Contributing Factor
Excessive consumption of alcohol is found to be strongly
associated with facial injuries in previous studies as it can
impair judgment and fuel violence.9,43 There has been
strong pressure by the New Zealand government through
advertisement and television to outlaw drunk drivers and
enforce regulation. A law was passed in New Zealand in
1998 to lower the legal age for purchase of alcohol, which
has been condemned by some groups as the lowering of
age can potentially lead to immature and irresponsible
drinking.

A Brazilian study reported that 38% of RTA-related and 58%
of IPV-related injuries had alcohol involvement minutes or
hours prior to the accident.24 Another study found that 32.4%
of major maxillofacial trauma involved alcohol.43 Alcohol is a
major factor in facial injuries, and the majority of the injuries
involve young men.13,18 Interestingly, alcohol was only in-
volved in 3% of patients in one Hong Kong study, which also
reported low incidence of IPV-related injuries.38

In theMiddle East, fractures associated with alcohol abuse
were rarely reported due to strict laws governing sale and
consumption of alcohol and religious beliefs prohibiting
consumption of alcohol.25

Postoperative Complication
Incidence of posttreatment complications was not frequently
reported in the literature. Infection was the most commonly
reported complication, with incidence ranging from 3.7 to
5%.3,30 Less common complications include malunion of
fractures, malocclusion, and temporomandibular joint
disorder.25,32

Conclusion

Maxillofacial fracture is a common injury presenting to the
emergency department. There is a changing trend in the
demographics, pattern of fractures, and treatment philoso-
phy in managing these patients over time periods. The
variations extend across time and geographic boundaries.
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