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bstract

he British Association of Oral and Maxillofacial Surgeons (BAOMS) and Saving Faces undertook two national prospective surveys 11 years
part. They recorded the facial injuries treated in UK emergency departments and collected data on 14 872 patients. In this paper, which
ims to act as a feasibility study for a third national survey of facial injuries, we have reviewed hard-tissue injuries and specifically focused
n temporal changes in their morphology. The two sets of directly comparable, categorical, unpaired, cross-sectional data were evaluated
ndependently for statistical significance. In 1997, there were 1977 hard-tissue facial injuries (33%) but in 2008 this had decreased to 1899
22%) (p < 0.05). In 1997, there were 1315 fractures (22%) and 662 dental injuries (11%) compared with 1462 (17%) fractures and 438 (5%)
ental injuries in 2008 (p < 0.05). There were proportional increases in orbital (21%), nasal (139%), and cranial fractures (340%) (p < 0.05).
he data showed a small reduction in the total number of hard-tissue injuries, but this was a considerable reduction as a proportion of the total

njuries. Analysis of the type and subtype of injury generally pointed towards a reduction in their energy and severity, and to likely changes

n mechanism. The project has proved the feasibility of a third national survey of facial injury.

 2019 Published by Elsevier Ltd on behalf of The British Association of Oral and Maxillofacial Surgeons.

eywords: facial injuries; facial trauma; facial fractures; dental trauma; BAOMS; UK emergency departments
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acial injuries are estimated to account for roughly 5%–10%
f all attendances at emergency departments in the UK.1–8

ver 10 000 maxillofacial fractures occur each year in the
K, and maxillofacial injuries are seen concomitantly in

9,10
5%–34% of all cases of major trauma. The annual inci-
ence of dental injury is estimated to be between 1% and 3%,
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nd about 25% of children and 33% of adults will have these
njuries during their lives.2,10–12

A large body of work has looked at the assessment, diag-
osis, and management of oral and maxillofacial injuries
n emergency departments,13,14 and epidemiological studies
ave focused on facial injuries over the last 30 years. How-
ver, because of the complex multifactorial variables involved
demographics, culture, socioeconomics, laws, and popula-
ion density), direct comparison of epidemiological data is
ifficult and the findings cannot always be generalised.15
ublished papers agree that the site and severity of facial
njuries to some extent reflect the cause,15–17 but despite
he body of evidence, epidemiological studies on the types
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f injury treated in emergency departments in the UK, are
imited.

ational  surveys

n 1997, the British Association of Oral and Maxillofa-
ial Surgeons (BAOMS) began a national survey of facial
njuries.5–7 The project was led by two consultants, Patrick

agennis and Professor Iain Hutchison, with the BAOMS
nformation subcommittee. They worked in conjunction with
he Royal College of Emergency Medicine to develop a
ational facial injury survey that would be completed in the
mergency departments at all NHS units in the UK. It was,
o our knowledge, the first national collection of this type of
rospective data ever completed. The survey consisted of a
pecifically designed pro forma that was coded numerically
o record every patient who presented to the department with

 facial injury (Supplemental data: Surveys 1 and 2). The
rst paper on this survey focused on aetiology, particularly

he association between facial injuries and alcohol.7

The first survey, done during one week in September
997 (from 09:00 am on 12 September to 08:59 am on 19
eptember), collected data from 137 emergency departments
n 6058 patients. The second, funded by Saving Faces, fol-
owed 11 years later. It was designed in the same way, with the
ame partners (BAOMS and the Royal College of Emergency

edicine), and the pro formas were based on those used in
he first with some minor changes in wording and format.
ata on 8676 patients were collected during the same week

n September 2008 (Supplemental data: Surveys 1 and 2). In
otal, the two surveys included data on 14 872 patients. Of
hese, 138 did not have facial injuries, or the forms were not
lled in correctly or were spoiled.

A third national facial injury survey is being imminently
lanned and will follow the same design. The analysis
escribed in this paper is to act as a feasibility study and pro-
ide the background data for subsequent comparison. Once
omplete, it will represent a 20+ year dataset of facial injuries
reated in UK emergency departments.

aterial  and  methods

he data chosen for this paper were extracted from the ques-
ions on hard-tissue injuries in both surveys (Fig. 1), and
abulated. The sum of all hard-tissue injuries (all dental
njuries and all facial fractures) was calculated together with
ndividual sums of all dental injuries and all facial fractures.
hese two groups were named “Injury types” to allow for
omparison. Individual injuries such as dental avulsions or
rbital fractures were named “Injury subtypes”. The categori-
ation is more fully described in Supplemental data Appendix
: data group categorisation.
Each injury was placed in a tissue group and injury group
o allow for easier analysis and comparison - for example,
he “injury subtype” of a fracture of the maxilla appeared

t
i
o
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n both the “facial fractures” and “hard tissue” groups. The
omenclature and grouping are more fully described in Sup-
lemental data Appendix 3: data nomenclature. The raw
umbers were converted into percentages in four forms: per-
entages of the total injuries, type of tissue, and type and
ubtype of injury.

The data extraction and calculation process was the same
or both surveys and, because the structure of the questions in
oth was near identical, it created two sets that were directly
omparable.

omparison  of  the  data

he temporal change was calculated in three forms: the per-
entage change in the raw numbers; proportional changes in
he percentages of the tissue and injury groups of the total
njuries; and the proportional change in the percentage of
ach injury within its respective tissue and injury group.

tatistical  analysis

he structure of the surveys and analytical process created
wo sets of directly comparable, categorical, unpaired, tem-
oral data. Pearson’s chi squared test was used to test for the
ignificance of differences. Analyses were done with the help
f IBM SPSS Statistics for Mac version 21 (IBM Corp), and
robabilities of less than 0.05 were considered significant.

esults

otal  injuries

n total, 14 872 results were recorded. Of these, 14 734 were
acial injuries (6058 in 1997 and 8676 in 2008); this repre-
ented an increase of 43% (n = 2618) (p < 0.05). In 1997, a
otal of 1977 hard-tissue facial injuries were recorded (33%)
ut in 2008 this had decreased to 1899 (22%) (p < 0.05),
hich was a reduction of 33% as a proportion of the total

njuries, and a 4% reduction as a raw number (Fig. 2).

ype  of  injury

f the total injuries in 1997, 22% (n = 1315) were facial frac-
ures, and 11% (n = 662) dental injuries. However, in 2008,
acial fractures accounted for 17% (n = 1462) of the total
njuries, and dental injuries 5% (n = 438) (p < 0.05) (Fig. 2).

Of the hard-tissue injuries recorded in 1997, 67%
n = 1315) were facial fractures and 34% (n = 662) dental
njuries. In 2008, 77% (n = 1462) were facial fractures and
3% (n = 438) dental injuries (p < 0.05) (Figs. 2 and 3). Of
he total injuries, this was a reduction of 22% in facial frac-

ures and 54% in dental injuries. Of the hard-tissue injuries
t was an increase of 16% in facial fractures and a reduction
f 31% in dental injuries.
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Fig. 1. Images of the survey questions from 1997 and 2008 (above 

Fig. 2. Chart showing the total number of all subtypes of injury between the
two surveys (blue = 1997, red = 2008).

Fig. 3. Chart showing the percentage of facial fractures, dental injuries, and
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he type of injury as a percentage of total hard tissue injuries (blue = 1997,
ed = 2008).

nalysis  of  subtypes

otal  injuries
acial fractures  (Figs.  2  and  3).  In 1997, there were 393

ractures of the zygoma (7%), whereas in 2008 there were
12 in a larger group (7% of the total injuries in 1997 and 2%
f those in 2008, a reduction of 62%).

i
d
o

and below, respectively) used to record hard-tissue injuries.

The number of mandibular fractures had decreased from
71 in 1997 to 254 in 2008 in a dataset that was almost half
s large again (6% of the total injuries in 1997 and 3% of
hose in 2008, a reduction of 52%).

In 1997, there were 216 fractures of the nose compared
ith 575 in 2008 – an increase of 166% in a dataset that was
40% of the 1997 denominator (4% of the total injuries in
997 and 7% of those in 2008, an increase of 86%).

In 1997, there were 110 fractures of the orbit compared
ith 148 in 2008, an increase of 35% in a dataset that was
0% larger (2% of the total fractures in 1997, and 2% of
hose in 2008, but a reduction 6% as a proportion of the total
njuries). In 1997, there were 110 fractures of the maxilla,
ompared with 94 in 2008 (2% of the total injuries in 1997,
nd 1% of those in 2008, a reduction of 40%).

In the 1997 survey, there were 84 dentoaveolar fractures
ompared with 28 in 2008, an actual and relative reduction
1% of the total injuries in 1997 and 0.3% of those in 2008,

 reduction of 77% as a proportion of the total).
In the 1997 survey, there were 31 fractures of the cranial

ones or skull whereas in 2008 there were 151 (0.5% of the
otal injuries in 1997, and 2% of those in 2008, an increase
f 241% as a proportion of the total).

ental injuries  (Figs.  2  and  3). In 1997, there were 305 den-
al fractures compared with 215 in 2008 (5% of the total
njuries in 1997, and 3% of those in 2008, a reduction of
1% as a proportion of the total).

In 1997, there were 185 cases of dental subluxation and
10 in 2008 (3% of the total injuries in 1997, and 1% of those
n 2008, a reduction of 59% as a proportion of the total).

In 1997 there were 172 dental avulsions compared with
12 in 2008 (3% of the total injuries in 1997 and 1% of those
n 2008, a reduction of 55% as a proportion of the total).

nalysis  of  injury  subgroups

e also analysed the subgroups of facial bones fractured and
he exact type of dental injury, and calculated the proportional

ncrease within their respective subgroups (Supplemental
ata Appendix 2 and 3) (Figs. 4 and 5). It was notable that
f all facial fractures, nasal fractures accounted for 16% in



R. Davies et al. / British Journal of Oral and M

Fig. 4. Chart showing the subtype of facial fracture as a proportion of the
total facial fractures (the injury subtype subgroup) (blue = 1997, red = 2008).
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ig. 5. Chart showing the subtype of dental injury as a proportion of the
otal dental injuries (the injury subtype subgroup) (blue = 1997, red = 2008).

997 (n = 216) and for 39% (n = 575) in 2008, an increase of
39%; orbital fractures accounted for 8% in 1997 (n = 110)
nd 10% (n = 148) in 2008, an increase of 21%; and cranial
ractures and those of the skull accounted for 2% (n = 31) in
997, and for 10% (n = 151) in 2008, an increase of 339%.

iscussion

lthough both surveys used similar pro formas and were done
y the same organisations at the same time of year, it is dif-
cult to say that they are entirely comparable. The locations
f the emergency departments were similar but not identi-
al and, even when the same department participated it is
ikely that the configuration, staff, and workload would have
hanged between the two surveys. Comparison between the
otal numbers of injuries should be viewed in this context,
ut the large numbers in both should enable comparison of

he proportions of each type.

With this proviso, the general increase in facial injuries
ver the 11-year period has been mirrored by data on atten-

t
1
t
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ances at NHS emergency departments and by national
nd international epidemiological studies of maxillofacial
njuries.1,3,7,8,16–20 It has also been supported by the manner
n which the morphology of these injuries has changed, which
e know is strongly related to the force of the mechanism. It

s accepted that in the case of hard tissues, low-energy injuries
ill favour more fragile bones or more vulnerable anatomy

uch as the nose, orbit, or zygoma,16 and the morphology is
elated to the cause and the force applied.15,16,18

Data from developed countries, including the UK, during
nd after the period of this study have shown a reduction in
axillofacial injuries caused by road traffic collisions (high-

nergy injuries).9,16Those that occur seem to be less severe
nd therefore less likely to involve the hard tissues. This
ay support our finding of a slight reduction in hard-tissue

njuries, but specifically the fact that these accounted for a
onsiderably lower proportion of the total injuries.

In most developed countries, interpersonal violence is the
ost common cause of facial injury.9,16In these cases the
echanism is important for delineation of the morphology

blunt trauma with fists more commonly results in fractures
f the nose, orbitozygomatic complex, and mandible),9,17,21

nd this supports our finding of an increase in the numbers of
asal and orbital fractures. In a UK study, Hussain et al also
ound that nasal fracture was the most common type.4

Further evidence regarding aetiology has shown an
ncrease in sports-related injuries in developed countries,
ncluding the UK. These tend to be relatively low-energy,
nd to result in orbital, zygomatic, and nasal fractures.3 This
as been supported by an Irish study that found that sport-
ng activities caused most hard-tissue facial injuries, and that
asal fractures predominated.22 In elderly people, our sur-
eys and more recent data have shown that most of these
njuries are caused by falls.9

Our study has shown an increase in cranial injuries and
hose of the skull over time. We think that these records may
efer to fractures of the frontal bone (particularly those that
ffect the anterior wall of the frontal sinus) and fractures of
he temporal bone, which involve the lateral orbit or zygoma
ather than other bones of the skull that cannot be construed
s “facial”. Studies on maxillofacial injuries often do not
nclude those of the nose or skull, which makes comparison
ifficult.9,17,23 In their UK study, Hussain et al showed that
he most common facial hard-tissue injuries were nasal and
ranial,4 which supports our findings and is in keeping with
ore widespread trends in mechanisms of injury.
The reduction in mandibular, dentoalveolar, and maxillary

ractures is at odds with other studies outside the UK.17 It
ust be remembered, however, that most of those reported in
uropean and international papers are caused by road traffic
ollisions, whereas in the UK most are caused by interper-
onal violence.17,18,21–24

Our results showed a reduction of all forms of den-

al injury. Surveys on children’s health in the UK since
973 have shown a reduction in the incidence of acciden-
al damage to the teeth over the last 30 years, particularly
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n teenagers,25 and the 2003 children’s dental health sur-
ey found a marked reduction in the incidence of accidental
amage to the incisors, which supports this as well as our
ndings.26 High-energy injuries can result in major facial
ractures as well as dental trauma,17 but although dental
njuries have traditionally been relatively common, data from
K units have suggested that this is not necessarily the case

n NHS emergency departments.3,4,26 The reduction in the
umber of patients treated for dental injuries in secondary
are may reflect changes in the behaviour of those at risk
less outdoor play and activities), and an improvement in the
bility to access emergency dental care through walk-in clin-
cs and out-of-hours primary care. Published papers seem to
nfer, however, that the most important reason is a change in
ulture regarding the likelihood and location of presentation
o healthcare services, rather than a reduction in the injuries
hemselves. Nonetheless, there seems to be an independent,
nexplained, downward trend in dental injuries in the UK,
nclusive of primary care, which supports our findings.26

In conclusion, maxillofacial injuries constitute an appre-
iable clinical burden on UK emergency departments, and
he type of injury has a huge bearing on management and
utcome. The number of hard-tissue injuries changed mini-
ally, but represented a considerably smaller percentage of

he much larger number of total injuries recorded in the sec-
nd survey. Subgroup analysis showed an increase in facial
ractures as a proportion of hard-tissue injuries (particularly
asal, cranial and orbital), and a general reduction in dental
rauma. Overall, the results point to a reduction in the energy
f the mechanism and subsequently in the severity of the
njuries.

 third  survey

n important subsidiary aim was to use this project as a fea-
ibility study to plan an identical third facial injury survey. A
tudy similar to this one would then be completed to analyse
he data in the form of a cross-sectional, tri-serial, temporal
urvey study using over more than 20 years of facial injury
ata. The present study has shown that this would indeed be
easible.
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