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Have the causes of maxillofacial fractures
changed over the last 16 years in Finland?
An epidemiological study of 725 fractures
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Abstract - A retrospective study was undertaken to assess causes of
maxillofacial fractures in Helsinki in 1981 and 1997. Hospital
records of 725 patients were analyzed according to several faetors
including age, sex, cause of fracture and time of the injuiy. The
time inteivals between the accident and hospital examination were
also evaluated. Number of maxillofacial fractures wa.s 318 in 198!
and 407 in 1997 (27.9% increase) and most patienLs were men.
The male to female ratio was 2.8:1 in 1981, 3:1 in 1997. In 1981,
most affected jiatienis were in the age group of 31-40 years (33.2%
of men, 28.9% of womenj. SLxteen years later the most affected age
group was 41-50 years (23.3% of men, 30.4% of women). Assault
was the cause of the injtny in 42%) of j)atienls followed by trafHc
accidents (26%) and fall (17"/(>). During the study period violence
had become more severe in nature. Kicking as the cause of
maxillofacial fracture increased by 7.3% and use ofa weapon by
5.7%) between the yeans studied, Bieyole accidents increased b)
19.3% but motor vehicle accidents decreased by 31.6% between
the years. Falls, and bicycle and pedestrian accidents were the
causes thai accounted for most of" the increase in maxillofacial
fracture. In 1997, maxillofacial fractures were slightly more
common from June to August and from Friday to Sunday than at
otlicr times (45.2 and 50"/ii, respectively).
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Numerous reports relating to causes of fracture of
the facial bones have been published. Onl>' a lew
have concerned maxillofacial fracture in Finland in
recent years (1^4). National statistics regarding
fractures of facial bones reflect standards of living
and culture and after laws concerning the wearing
ol safety bells have been introduced numbers of
traffic accidents have decreased in many toimtries
(3, 5-8). Assault, road traflic accidents and fails have
been reported to be the most common causes of
maxillofacial fracture (6, 9, 10). However, as leisure
time has increased it has also become more
important in the etiology of maxillofacial fractures.
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Unemployment and economic recession may have
resulted in increased alcohol abuse and related risk
(tf injurv". as liigh alcohol consumption has been
shown to increase risk of assaults and road trafHc
accidents (11). Lamberg concluded that most max-
illofacial fractures in the 1970s were .sustained
during weekends, because of Finnish drinking habiis
(1,2).

The aim o( the study was to examine the causes of
maxillofacial fractures as well a.s age and sex
distributions of the patients in 1981 and 1997.
y\nother aim was to study the occurrence of the
injuries in regards to weekdays and holidays.
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iVIateriai and metiiods

The Maxillolacial Unit in Helsinki University
Central Hospital provides services to the 1.3 million
OT so inhal)itants of Helsinki and neighboring
administrative areas. Patients covered by the study
had sustained a maxiiiofaciai fracture in 1981 or
1997. Names were collected from databases relating
to outpatient clinics, operating theatres and wards in
the Helsinki University Central Hospital Depart-
ment of Oral and Maxiiiofaciai Surgery and in the
Toolo Hospital Trauma Centre. Data were ob-
tained retrospectively from the case history of each
jsatient. Patients who had suffered only nasal, tooth
or alveolar fractures were excluded.

Patients' age and sex, and cause of injuiy were
recorded. The day and month of the accident,
and the time that had elapsed between the
occurrence of injur\̂  and examinallun were noted.
All data were entered into a Paradox database.
Data were analyzed using a customized statistical
program.

Results

A total of 725 patients were examined clinically and
radiographically during 1981 and 1997. In 1981,
5% of the case data was incomplete and therefore it
was not used.

In 1981, 318 (235 males) and in 1997 407 (305
males) patients were examined. The corresponding
male to female ratios were 2.8:1 and 3.0:1. In 1981,
the average ages of tlie men and women concerned
were 32.9 and 35.3 years, respectively. For 1997,

the corresponding statistics were 36.7 and
42.4 years (Fig. la,b).

Assault was the commonest cause of maxillofaciiU
fracture in both men and women in both years,
accounting for 42% of ca.ses in both instances
(Fig. 2a,b). In 1981, the most common form of
assault was a blow from a fist (60.0% of the 131
patients) followed by kicking (28.2%). In 1997,
54.4% of the 169 patients had been hit with a fist
and 37.5% were kicked (Fig. 3a,b). The male to
female ratio in patients who had been assaulted was
3.4:1 in 1981 and 5.5:1 in 1997. The male to female
ratio was higher in those who had suflered assatilt
than in tlie other groups.

A road traffic accident resulted in maxiiiofaciai
fracture in 84 patients (26.4%) in 1981 and in 107
patients (26.3%) in 1997. Of these, 51.2% in 1981
and 19.6% in 1997 were the driver or a passenger in
a car. The corresponding percentages for bicycle
accidents were 31 and 46.7%, and for pedestrian
accidents were 9.5 and 20.6% (Fig. 4a,b). The
gender difference was widest among car drivers and
motorcyclists and lowest among cyclists (Fig. 4). In
1981, the male to female ratio was 2.0:1 and in 1997
2.3:1 (Fig. 5).

Ol thf other etiological factors related to max-
iiiofaciai trauma, falling was most commonly seen
(12.3% of cases in 1981) and (13.9% of cases in
1997). The male to female ratio in relation to falls as
a cause of maxiiiofaciai injury' was 1:1 in both 1981
and 1997 (Fig. 6a,b).

An accident related to sport accounted for only
6.6% of maxiiiofaciai injuries in 1981 and 4.2% in
1997 (Fig. 2a,b).
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Fig. I. Age distribution in maxiiiofaciai
fractures in (a) men and (b) women.
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Distribution of aetioiogic factors, year 1981
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(b) Dt&tribution of aetioiogic factors, year 1997
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F^. 2. Etiology of maxiUofacial fractures in (a) in 1981 d.nd [h]
in 1997.

In this study, 21 patients were treated in 1981 for
maxillofacial injuiy resulting from 10 different kinds
of sport. In 1997, 17 patients were treated for
maxillofacial injuiy resulting from seven kinds of
sport. The .sport that had most often resulted in
maxillofacial fracture in the padent data, we
reviewed was ice hockey followed by soccer.

Over half of all maxillofacial fractures (55.7 and
57.7% of male patients in 1981 and 1997, respect-
ively) were sustained during the v\cekenci (Friday,
Saturday or Sunday). The corresponding percent-
ages for women were 53.0 and 55.9. Mondays and
Tuesdays were the days on which fewest maxillo-

facial injuries were sustained, in botli I9B1 and 1997
(Fi,?. 7).

In 1981, occurrence of maxillofacial fracture was
fairly similar from month-to-month. In 1997, over
45% ofthe maxillofacial fractures (44.6"/o in the case
of men, 47.1% in the case of women) were sustained
in summer (between May and August). Incidences
of maxillofacial fractures during the other months
did nol vary greaUy.

Discussion

The number of maxillofacial fractures increased
27.9% over a 16-year period (1997 and 1981; 407
vs. 318). In the 1970s, in the same geographical
area as the ])resent study, the number of maxillo-
facial fractures was found to have increased by
about 50% over an 8-year period in the same
geographical area (1, 2). On tlie contrary, in the
United Kingdom, only a 20% increase in the
number of patients sustaining maxillofacial fracture
was found between 1977 and 1987 (12). The results
of the study reported here suggest that the
incidence of maxillofacial fracture resulting from
motor vehicle accidents or assault is unlikely to
increase.

The overall causes of miixillofacial trauma v\ere
found to have changed very litde over 16 years in
I'inland. Young men were three times more prone
to maxillofacial injuiy than women; however, tlie
male to female ratio depended on whether the
injuiy was assault-, traffic- or fall-related and varied
among these categories from 5.5:1 (assault) to 1:1
(falls)."

The male to female ratio also varied between age
groups. For those in the third and fourth decades of
life the male to female ratio ranged from 2.5 to
4.5:1. For elderly people (aged 60 or over), it was
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Fig. 3. Incidenrr oi maxiiiofacial frac-
tures according to iult-qjcrsonai \-iolcnrc
in (a) men and (b) women.
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Fig. 4. Incidence of maxillofacial fracttires according to traffic
in (a) mm ;ind \h) women.
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Fig. 5. Gender distriljution of maxillofacial IVaciures caused by
traffic.

almost 1:1. The average ratio, approximately 3.0:1,
is similar to male to female ratios reported in other
studies (3, 7, 11).

In this study, the mean age of patients inereased
by approximately 4 years between 1981 and 1997.
The high-risk age groups were 31-40 years in 1981
and 41-50 years in 1997. In the United Kingdom,
Hutchinson et al. found the mean age of patients
with maxillofacial fracture to be only 25 years
(largest group was from 15 to 25 years of age)
(11). In a study of hospitalized maxillofacial trauma
patients in the 1970s, the mean age was 32 years,
and 33% of patients were 21-30 years of age (1, 2).
In a study relating to the 1980s and the Oulu region
of northern Finland the mean age was similar,
31.3 years (range 4-78 years). An explanation of
our findings may be the general aging of the
population. It also might be that maxillofacial
injuries in elderly people are now becoming more
frequently diagnosed.

Studies relating to causes of maxillofacial frac-
tures in sevenil other countries have been published.
Cultural and economical differences appear to have
affected to etiological factors of maxillofacial frac-
tures (3, 5, 6, 8, 11, 12). Violence between
indi\iduals has been found to be the main cause
of maxillofacial fracture in Africa, Scotland and
Finland's neighbors Sweden and Norway (6, 7, 9,
10). In Japan and France the most common causes
of maxillofacial fracture have been traffic accidents
and falls {8, 10).

In the study reported here maxillofacial fractures
mostly resulted from violence between young men.
The incidence of maxillofacial fracture caused by
falls, particularly in women, in 1997 was twice that
in 1981. Some violence, especially domestic, may
have been incorrectly reported as a fall. If so,
numbers of cases of maxillofacial fracture restUting
from assault would be higher in women.
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Fig. 6. Other etiological factors of
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Monday Tuesday Wednesday Thursday

Weekday

Friday Saturday Sunday Fig. 7. Maxillofacial fracture iiuidencc
according m weekdays.

Violence IxHween individuals increased in sever-
ity liom 1981 to 1997. Kicking and use of weapons
became more common in relation to maxillofacial
injuries sustained by both sexes beiwecn 1981 and
1997. However, fists remained the most common
'weapon' in fights. Lamberg et al. found that only
3-10% o! assaults had involved kicking (13). In our
study, we found that almosi 3()"'o of assaulls leading
to maxillofaeial fracture in 1981 and almost 40% in
1997 had involved kicking.

While the percentage ol' maxillofacial fractures
resulting from bicycle accidents was twice as great in
1997 as in 1981, and that of pedestrian accidents
was three times as high, the percentage of inaxillo-
facial fractures caused by car accidents fell from 50-
20. Bicycle accidents in 1997 accounted for over
50% of the road traffic accidents that resulted in
maxillofacial fracture. The reduction in percentage
of road traffic accidents resulting iii maxillofacial
injury to car occupants most likely due to reductions
in speed limits, increased road safety awareness,
impro\'emenls in vehicle safety features, e.g. seat
belts and airbags, and improvements in road
conditions.

Cycling has become a popular way of getting
around cities. The middle-aged are unaccustomed
to wearing a helmet when cycling. This may partly
explain ihe higher incidence of maxillofacial frac-
ture found in this study in 1997 than in 1981.
Because the incidence of bicycle and pedestrian
accidents between 1981 and 1997 was increasing,
the }HTcenlage of road-tralFic accidents resulting in
maxillofacial injury remained at 25. The percentage
is similar reported in other western European
countries (5, 10, 11).

Sport injuries accounted for niaxillofaciaJ frac-
tures in only 21 patients (6.6%) in 1981 and 17

patients (4.2%) in 1997. Other colleagues have
found 5-6% of maxillofacial fractures to have been
related to sport (5, 7, 14). Our results were similar
to results relating to the 1970s and 1980s in
Finland, when Lamberg (I, 2) and Sane et al. (15)
reported ice hockey and soccer to be the sports in
which maxillofaciai fracture occurred tnost often.
As sports reflect national cultures, the incidences of
sport-related maxillofacial fractures differ greatly
between countries. Ice hockey, rugby, skiing and
cycling have been found to be most hazardous
sports (16 18). Boxing is not very dangerous as far
as maxillofacial injury' is concerned. Use of
helmets, mouth and face guards and otlier pro-
tec ti\'e equipment in sports sliould decrease num-
bers of maxillofacial fractures.

Most fractures in this study iii 1997 had occurred
in June,Jtily and August. In 198I.July and Atigust
were particularly bad months for maxillolacial
injury. Findings relating to Finland in the 1970s
were similar (1, 2). Our findings relating to 1997 are
similar tu ihose of Fridrich et al. (19) and Oikarinen
et al. (3).

The results of this study indicate that interper-
sonal violence was the most common cause of
maxillofacial fracture in both years. Men sustained
o\er 70%) of the maxillofacial injuries recorded.
O\er 80% of tliose who suflered maxillofacial injuiy
as a restilt of violence between indi\iduals were
male. The number of those sustaining maxillofacial
injury might not have increased from 1981 to 1997
had there not been an increase in road traffic
accidents involving cyclists and pedestrians, and in
falls. The results of the study reported here suggest
that the incidence of maxillofacial fracture resulting
from motor vehicle accidents or assault is unlikely to
increase.
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