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Abstract

Urban trauma centres have recently noted a shift in the causative mechanism of facial fractures away from motor vehicle
crashes (MVC) to blunt assaults (BA). This study was conducted to examine the incidence and aetiology of facial fractures at our
institution as well as the relationship with alcohol and protective device use. Trauma registry records of all patients admitted to
a level I trauma centre from 1 January 1988 to 1 January 1999 were reviewed. There were 13594 trauma admissions during the
11-year period. Facial fractures were sustained by 1429 patients (10.5%) and this group forms the subject of this study. MVC was
the predominant aetiology (59.9%) followed by BA (18.8%). Facial fractures were found in 9.5% of restrained MVC patients
compared to 15.4% of unrestrained patients (P�0.00l). Non-helmeted motorcyclists were four times more likely to sustain facial
fractures (4.3% vs. 18.4%) than helmeted patients (P�0.00l). 39.6% of patients in the MVC group were legally intoxicated
compared to 73.5% in the BA group (P�0.00l). 45.4% of unrestrained patients with facial fractures were intoxicated compared
to 11.8% of restrained MVC patients with facial fractures (P�0.001). MVC continue to be the primary aetiology of facial
fractures in our trauma population. Protective devices decrease the incidence of facial fractures. Lack of protective device use and
the consumption of alcohol correlate with sustaining facial fractures. Published by Elsevier Science Ltd.

www.elsevier.com/locate/injury

1. Introduction

Facial fractures account for half of all facial injuries
[1]. Many urban trauma centres have reported a shift in
the most common mechanism of facial injury from
motor vehicle crashes (MVC) to blunt assaults (BA)
[2–5]. The reason for this change is unclear but it is
generally attributed to increased safety belt usage,
airbags, and greater enforcement of drunk driving laws.
The development of regional trauma centres with air
ambulance services may also be responsible for altering
the type of injuries seen in some urban trauma centres.
The purpose of this study was to examine facial frac-
ture aetiologies, particularly MVC and BA, and their
associations with the use of protective devices and
alcohol abuse.

2. Methods

A retrospective review of 13594 patients admitted to
a regional level I trauma centre revealed 1429 patients
sustained at least one facial fracture over an 11-year
period. The trauma registry was utilised to obtain data
pertaining to the age, gender, mechanism of injury,
injury severity score (ISS), revised trauma score (RTS),
Glasgow coma score (GCS), outcome, blood alcohol
level (BAL) and use of protective devices. Statistical
analysis using the �2 method, ANOVA or t-tests was
used as appropriate. A P�0.05 was accepted as being
statistically significant.

3. Results

During the 11-year period reviewed, 13594 patients
with injuries were admitted to the Miami Valley Hospi-
tal Trauma Center. Of these, 1429 patients (10.5%)
sustained at least one facial fracture. This group con-
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Table 1
Aetiology of facial fractures

Aetiology Number of fractures Total (%)

59.9MVC 856
269 18.8BA

8.5122Fall
47 3.3Gunshot wound

Pedestrian accident 46 3.2
31 2.2Other

Sporting injury 21 1.2
1.217Bicycle accident

Industrial accident 0.812
Explosion 0.34

4 0.3Stabbing

Table 3
Trauma scores and mortality of MVC and BA groups (P�0.00l)

MVC BA

7.9�7.622.9�16.3Injury severity score
11.7�4.5Glasgow coma score 14.4�1.9

7.68�0.76.71�1.8Revised trauma score
Mortality 0.74%11.33%

legally intoxicated compared to 45.4% of unrestrained
patients with facial fractures (P�0.001). None of the
helmeted motorcyclists sustaining facial fractures were
found to be legally intoxicated compared to 39.3% of
non-helmeted motorcyclists suffering facial fractures
(P�0.2). Only 5.8% of legally intoxicated patients in
the MVC group were using protective devices (safety
belts or helmets).

4. Discussion

The two most common mechanisms of injury in
craniofacial trauma are MVC and BA. Two decades
ago, Luce et al. [6] reported motor vehicle accidents to
be the primary cause, accounting for 65% of facial
fractures. Subsequent studies have supported that find-
ing [7,8], however recent trends have shown an increase
in the incidence of BA and suggest it is now the
principal mechanism of facial fractures [9,10]. Strictly
enforced speed limits, drunken driving laws, air bag use
and mandatory seatbelt laws are credited with decreas-
ing the number of facial fractures due to MVC [3,10].

Our study found MVC to be the predominant aetiol-
ogy, accounting for 59.9% of facial fractures, with BA
being responsible for only 18.8%. We also note an
increase in facial fractures during the study period due
to MVC at our institution, a regional, level I trauma
centre with a large percentage of air ambulance refer-

tains 1059 (74%) males and 370 (26%) females. The
mean age is 34.1�16.3 yr with a range from 3 to 97
years. The leading causes of facial fractures were MVC,
involving cars, trucks and motorcycles, followed by BA
and falls (Table 1). Facial fracture frequency, gender
and age differences for the patients in the MVC and BA
groups are presented in Table 2. Comparison of the
trauma scores and mortality shows that victims of
MVC sustained more severe injuries compared to those
involved in a BA (Table 3). The annual incidence of
facial fractures was noted to increase over the course of
the study period (Fig. 1). Overall mortality for patients
with facial fractures was 8.7%.

Patients who were restrained with safety belts sus-
tained facial fractures less often during MVC than did
those patients who were unrestrained. Of the patients
restrained during a crash only 9.5% suffered facial
fractures compared to 15.4% of non-restrained patients
(P�0.001). The protective effect of motorcycle helmet
use was also demonstrated, only 4.3% of helmeted
motorcyclists suffered facial fractures compared to
18.4% of non-helmeted motorcyclists (P�0.00l).

Data on alcohol use is often extremely difficult to
obtain as the patient is not necessarily the intoxicated
party. Despite this, BAL were documented in 738 pa-
tients (51%). Forty-five percent were found to be legally
intoxicated with a BAL�99 mg/dl. One hundred and
ninety-seven (39.6%) patients in the MVC group were
legally intoxicated compared to 78 patients (73.5%) in
the BA group (P�0.001). Only 11.8% of restrained
motor vehicle crash patients with facial fractures were

Fig. 1. Annual incidence and etiology.

Table 2
MVC and BA demographics

MVC BA

Total patients 269 (18.8%)856 (59.9%)
Men 580 232

276Women 37
32.1Mean age 32.8
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rals. We believe motor vehicle accidents are the pre-
dominant aetiology of facial fractures in our study due
to the regionalisation of trauma care, which may affect
the types of injuries an institution treats. The employ-
ment of air ambulance transport systems, which are
mainly used for rapid transport of road traffic crash
victims, may cause some institutions to treat predomi-
nantly maxillofacial injuries caused by MVC. This ap-
pears to be the case in our institution, where the
number of facial fractures increased over an 11-year
period and the mechanism of injury remained predomi-
nantly MVC. Some urban trauma centres serving an
inner city area may see a greater proportion of facial
fractures due to BA in their emergency departments. A
nation-wide surveillance system is needed to monitor
national trends in the incidence and aetiology of facial
fractures.

Seat belts have been shown to reduce both the fre-
quency and severity of facial injuries that occur sec-
ondary to motor vehicle accidents [11–13]. This study
confirms a significant reduction in facial fracture inci-
dence when comparing restrained and unrestrained pa-
tients. Only 9.5% of seat-belted patients suffered facial
fractures compared to 15.4% of non-restrained patients.
Despite the proven protective effects of seat belts, lack
of compliance continues to be a concern. Improved
education on the importance of seat belt use should be
implemented. This, along with a national mandatory
seat belt law and its strict enforcement can serve to
further lower the incidence of facial fractures and the
associated morbidity sustained secondary to MVC.

Motorcycle helmets have also been shown to protect
motorcyclists and reduce the incidence of maxillofacial
fractures [14]. Bachulis et al. [15] found a facial fracture
rate that was two times greater in non-helmeted pa-
tients, and Johnson et al. [16] reported non-helmeted
motorcyclists are three times more likely to suffer facial
fractures than those wearing helmets. This study shows
a similar trend with only 4.26% of helmeted motorcy-
clists sustaining facial fractures compared to 18.38% of
non-helmeted riders. A mandatory helmet law does not
currently exist in our state and voluntary helmet use is
low. Recent studies have shown the positive effect of
mandatory helmet use laws on mortality and morbidity
[17–19]. Clearly, a national mandatory helmet use law
is needed to reduce the associated morbidity and mor-
tality associated with riding a motorcycle without a
helmet.

The association between alcohol consumption and
facial fractures has been documented previously [20,21].
Our study found 45% of patients with facial fractures
were legally intoxicated upon arrival to the trauma
centre, confirming a relationship between facial frac-
tures and alcohol. Additionally, patients who suffer
facial fractures from BA are twice as likely to be legally
intoxicated as MVC patients are (73.5 vs. 39.6%). Alco-

hol use by assailants and non-patient motor vehicle
operators is difficult to identify but obviously plays a
causative role in sustaining facial fractures. Legislation
to increase legal drinking age, stricter enforcement of
drunk driving laws with more severe punishment for
violators and an increased societal awareness of alcohol
related morbidity may assist with reducing alcohol re-
lated facial fractures.

The relationship between alcohol consumption and
protective device use was also identified. Unrestrained
MVC patients who suffered facial fractures were almost
four times more likely to be legally intoxicated com-
pared to those restrained with facial fractures. Nelson
et al. [22] has shown a clear association between alcohol
consumption and helmet use, finding that non-helmeted
motorcyclists are more likely to be legally intoxicated
than helmeted cyclists. Our data confirmed this finding.
We found non-helmeted motorcyclists with facial frac-
tures were almost 40 times more likely to be legally
intoxicated as compared to helmeted motorcyclists with
facial fractures. While not statistically significant due to
the small sample size for the helmeted cyclists, this
finding is clinically significant as demonstrated by the
remarkable actual difference between the helmeted and
non-helmeted groups. The current study found that
alcohol plays an important role in the compliance with
protective device usage. These findings clearly stress the
importance of continued education on the dangers of
alcohol consumption and motor vehicle use.

Strict laws, rigid enforcement and severe punishment
for violators must be implemented on a national level
to reduce the significant morbidity and mortality asso-
ciated with drunk driving. Societal attitudes and be-
haviours must be modified before a significant
reduction in injuries will be seen.
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