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Abstract. The number of patients older than 65 is increasing in developed societies.
The impact of age on injuries and their outcome has been well documented in
several fields of traumatology. Data on a broad cohort suffering from oral and
maxillofacial injuries are missing. In this study, the data of 12,572 such patients
were collected, of which 11,798 were younger and 774 were older than 65 years.
With increasing age the risk of a domestic accident increased. The accident
mechanism in elderly people was most frequently a fall (72%) or was not
reproducible (12%). There was a significant difference between groups regarding
concomitant injuries. Additional neurological symptoms occurred in 26% of the
older and 15% of the younger patients (P < 0.001). Until the age of 65 the risk of
concomitant neurological injury increases. Injuries in the older patients mainly
affected the soft tissue and midface. No statistical differences in surgical
postoperative complications were observed. Due to the changing face of society, the
treatment of elderly people is of high relevance. To enable an independent life after
trauma, pre- and post-therapeutic care is of major importance. These data support
surgical treatment of all patients, regardless of age, driven by general health
condition whenever possible.
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According to the WHO elderly people are
specified as persons older than 65 years
of age. The proportion of this cohort
within societies in the developed world
is increasing. In the United States the
percentage of elderly people within the
population is expected to reach 50% by
the year 205020. As the number of active
persons aged over 65 years is stepping up,
the number of elderly patients sustaining
injuries followed by hospitalization is
increasing2. This fact has socio-economic
consequences. Statistics in the US show
1.5 million osteoporosis-related and age-
related fractures annually; 700,000 of these
are vertebral, 300,000 are hip and 250,000
are wrist fractures, resulting in a mortality
rate of 25%5. One out of every two women
and one out of every four men will have a
fracture related to osteoporosis5. These
age-related fractures are associated with
certain changes at the morphological and
molecular level. Morphologically bone
becomes porous, Haversian canals and
canaliculi are plugged, and the number of
empty osteocyte lacunae increases with
increasing age3. On the molecular level a
change in bone strength occurs, due to
structural changes in the collagen network.
These structural changes are mainly caused
by non-enzymatic glycation-induced col-
lagen cross links of pentosidine, thus
hydroxy-lysylpyridinoline and lysylpyridi-
noline exhibit a significant rise with
increasing age21,22. These changes display
a significant correlation with strength,
ns. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. Number of patients older than 65 years per year from 1991 to 2003.
elastic modulus and work of fracture, but
have little correlation with transverse frac-
ture toughness of bone3. It was also demon-
strated that both bone mass and age
influence the risk of sustaining fractures.
These effects on the actual rate of fracture
are multiplicative10. Beside these morpho-
logical and structural changes, elderly peo-
ple become frail, coordinative capabilities
decrease and subsequently the risk of sus-
taining an accident increases. The influence
of osteoporosis on the cranio-maxillofacial
skeleton is still unclear and controversial13.
The fact, that the maxilla and mandible
underlie age-related changes is not
doubted. Data screening an ample cohort,
in order to demonstrate the influence of age
on trauma of the facial bones and conco-
mitant injuries, are missing in the literature.
The increasing number of aged people in
our society and hence the increasing num-
ber of older patients gave the reason to
investigate the influence of age on the
probability of sustaining maxillofacial
injuries. It was the aim of the present
retrospective investigation to assess the
incidence of injuries in the cranio-maxillo-
facial skeleton in an elderly population, and
to describe the causes, type, distribution
and concomitant injuries of those trauma
patients in comparison to a younger popu-
lation.
Fig. 2. Main causes of oral and maxillofacial injuries (OMI) in the younger and older groups.
Methods

During the period 1991–2003, at the
Department of Cranio-Maxillofacial and
Oral Surgery at the Medical University of
Innsbruck, the data of all patients under-
going treatment due to trauma-related
injuries were collected. Data were regis-
tered regarding diagnosis, cause, type and
localization of the injury, concomitant
injuries, age and gender distribution.
The concomitant injuries were summar-
ized in different categories, such as
neurological injuries (e.g. concussion,
contusion) and neurosurgical injuries
(e.g. subdural haematoma, epidural hae-
matoma).

According to the WHO definition of
elderly people the collected data were
divided into those referring to persons
older than 65 years of age and those
younger than this age. The data of both
groups were compared and statistically
analysed.

Statistical analysis was performed in
SPSS (Version 7.5) using x2 test, Fisher’s
exact test and Mann–Whitney U-test. This
was followed by a logistic regression
analysis in order to investigate trends
and to demonstrate significant differences
between the groups.
Results

Within 13 years a total number of 12,572
patients with oral and maxillofacial inju-
ries were recorded. Of these 11,798
patients (, 31%, < 69%) were younger
than 65 years (mean age 22.68 years),
while 774 (, 45%, < 55%) were older
(mean age 74.79 years). The annual dis-
tribution showed a slight increase in the
number of elderly people suffering from
oral and maxillofacial injuries towards the
year 2003 (Fig. 1).The major causes of
injuries for younger people were accidents
at home (37%) followed by sporting acci-
dents (33%) (Fig. 2). No significant dif-
ference between male and female patients
in the probability of sports-related injury
was observed (Table 1). In the younger
population there was an age-dependent
risk of sporting accidents (maximum for
adolescents), but this was not the case in
the elderly population (Table 1). In the
elderly population a domestic accident
(72%) was responsible for the majority
of injuries (Fig. 2). Statistical evaluation
revealed a significant trend in this group:
the older the person the more likely was
the occurrence of a household accident
(Table 1). The female population also
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Table 1. Regression analysis of the main causes of oral and maxillofacial injuries in the younger and older groups

95% C.I. for Exp (B)

Patients > 65 years B SE Wald df Sig Exp (B) Lower Upper

Traffic accident
Age �0.037 0.016 4.136 1 0.042 0.963 0.930 0.999
Sex 0.152 0.259 0.345 1 0.557 1.164 0.701 1.935
Constant 0.481 1.350 0.125 1 0.724 1.618

Sports accident
Age �0.106 0.021 24.488 1 0.000 0.900 0.683 0.938
Sex 0.996 0.265 14.128 1 0.000 2.708 1.611 4.552
Constant 5.549 1.537 13.033 1 0.000 257.08

Others
Age 0.074 0.012 35.742 1 0.000 1.077 1.051 1.103
Sex �0.996 0.170 34.510 1 0.000 0.389 0.285 0.515
Constant �4.698 0.919 26.131 1 0.000 0.009

95% C.I. for Exp (B)

Patients < 65 years B SE Wald df Sig Exp (B) Lower Upper

Traffic accident
Age 0.018 0.002 114.94 1 0.000 1.018 1.015 1.022
Sex �0.108 0.062 3.018 1 0.082 0.894 0.794 1.014
Constant �2.476 0.054 2075.8 1 0.000 0.084

Sports accident
Age 0.004 0.001 13.173 1 0.000 1.004 1.002 1.007
Sex 0.010 0.043 0.059 1 0.808 1.010 0.929 1.099
Constant �0.836 0.035 578.76 1 0.000 0.434

Others
Age �0.038 0.001 752.70 1 0.000 0.962 0.960 0.965
Sex �0.672 0.043 248.85 1 0.000 0.511 0.470 0.555
Constant 0.354 0.035 103.81 1 0.000 1.424
had a higher risk of sustaining a domestic
injury with increasing age (Table 1). The
mechanism of accident was most fre-
quently a simple fall (72%) or was not
reproducible (11.5%) (Fig. 3). Statistically
for aged people (P < 0.003), the chance of
being injured by a fall was significantly
higher. The younger group suffered from
Fig. 3. Main mechanisms for oral and maxillof
groups.
simple falls in 50% of cases, and in 20%
they were involved in affrays or traffic
collisions (9%) (Fig. 3).

Regarding concomitant injuries, signif-
icant statistical differences between the
two groups were detected. Of the elderly
people 26% showed additional neurologi-
cal symptoms, whereas only 15% of the
acial injuries (OMI) in the younger and older
younger population revealed these symp-
toms (P < 0.001) (Fig. 4). While 9% of
the old, only 5% of the young patients
sustained severe neurosurgical injuries
(P < 0.005) (Fig. 4). The regression ana-
lysis revealed that within the group of
patients over 65 years of age there is no
significant rise in concomitant injuries
with increasing age. In contrast, the
younger population showed a significant
increase in additional injuries with
increasing age (Table 2). The same phe-
nomenon was observed with concussion
and subdural haematoma (Table 2).

Interestingly, of the 774 elderly patients
only one sustained a concomitant femur
fracture, but 15 had rib fractures and 13
cervical spine fractures, while fractures of
the upper limb accounted for fractures of
the radius in 15 cases, humerus in 8 cases
and hand in 6 cases.

The 774 elderly patients showed a total
number of 2192 injuries. Of these, 46%
affected the soft tissue, 41% were midfacial
fractures, 7% caused dental trauma and 6%
were mandibular fractures (Fig. 5). The
group of 11798 younger people presented
a total number of 28350 injuries: 38%
involved the soft tissue, 32% the dental
system, 23% the midface and 7% the man-
dibular bone (Fig. 5).
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Fig. 4. Concomitant injuries in oral and maxillofacial injury (OMI) patients older and younger
than 65 years.
In the 3-year time period 2001–2003, all
the patients were also evaluated for pre-
and postoperative findings regarding dou-
ble vision, loss of vision, other ophthalmic
conditions, occlusion, deficits in sensitiv-
ity and motor function, and weather
sensations. This assessment including sta-
Table 2. Regression analysis for the most comm

Patients > 65 years B S

Additional injuries
Age �0.013 0.
Sex 0.379 0.
Constant 0.140 0.

Concussion
Age �0.001 0.
Sex 0.278 0.
Constant �2.116 1.

Subdural haematoma
Age �0.17 0.
Sex 1.123 0.
Constant �2.591 2.

Patients < 65 years B SE

Additional injuries
Age 0.043 0.0
Sex 0.156 0.0
Constant �2.671 0.0

Concussion
Age 0.025 0.0
Sex �0.112 0.0
Constant �3.450 0.0

Subdural haematoma
Age 0.037 0.0
Sex 0.107 0.3
Constant �6.837 0.3
tistical evaluation did not reveal signifi-
cant age-dependent differences. The only
exception was the total number of weather
sensations which was elevated over the
postoperative periods of 0.5 and 1 year in
elderly patients when compared with those
younger than 65 years of age. All other
on concomitant injuries in the older and young

E Wald df Sig

011 1.418 1 0.234
162 5.451 1 0.020
817 0.029 1 0.864

016 0.006 1 0.939
250 1.242 1 0.265
248 2.873 1 0.090

034 0.235 1 0.628
545 4.239 1 0.039
580 1.008 1 0.315

Wald df Sig

01 837.59 1 0.000
56 8.876 1 0.003
52 2660.3 1 0.000

02 123.13 1 0.000
86 1.711 1 0.191
79 1921.9 1 0.000

09 15.164 1 0.000
73 0.083 1 0.774
66 348.23 1 0.000
evaluated variables – all related to the facial
injury itself – did not change in such a
way that age should be considered a risk
factor for complications following surgical
treatment. Postoperative persistence or
occurrence of symptoms or presence of
complications following indicated surgical
treatment did depend on the patient’s gen-
eral condition of health.
Discussion

Thanks to major progress in general health
care, the percentage of elderly and most
notably active old people in societies in the
developed world has been constantly step-
ping up in the past three decades15. This is
also reflected in the rising number of
patients suffering from injuries in the cra-
nio-maxillofacial area. At the Department
of Cranio-maxillofacial and Oral Surgery
of the Medical University of Innsbruck, the
annual number of patients per year older
than 65 has doubled since 1991 (Fig. 1).
Generally, trauma-related injuries in older
persons carry a high morbidity. Based on
the literature 28% of traumatic deaths and
75% of deaths due to falls occur in the
elderly14,16. Treatment in a nursing home
is required in 12% of elderly patients who
suffer from a fall2,17.
er groups

95% C.I. for Exp (B)

Exp (B) Lower Upper

0.987 0.967 1.008
1.461 1.063 2.008
1.150

0.999 0.967 1.031
1.321 0.810 2.154
0.121

0.984 0.920 1.052
3.074 1.055 8.951
0.075

95% C.I. for Exp (B)

Exp (B) Lower Upper

1.044 1.041 1.047
1.180 1.058 1.316
0.069

1.026 1.021 1.030
0.894 0.755 1.058
0.032

1.037 1.018 1.057
1.113 0.536 2.312
0.001
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Fig. 5. Distribution of type of injury in the young (right) and elderly (left) patients.
Due to the regional conditions (within
the Alps) the main cause of accidents in the
younger population in this study were
sports related, especially skiing during win-
ter time and bicycling in the summer6,18,7.
The older people became the higher was the
risk of a domestic injury, with females
being involved in a significantly greater
number of cases. Domestic accidents con-
cerning elderly patients exhibit problems,
as a lot of these people live alone. The
distribution of the type of injury varied
between the younger and older populations.
In the younger patients soft-tissue injuries
(38%) and dental trauma (32%) were the
most frequent types. The younger the
patient, the more probable is a dental
injury19. In the elderly patients a dental
trauma was rare (7%); this might be due
to the fact that this group are often suffering
from partial or full edentulism. The most
common types of injury in the elderly were
soft-tissue injuries (46%) and midfacial
fractures (41%). Although age-related
changes in the mandible after tooth loss
lead to atrophy, only 6% of all injuries were
related to mandibular fractures in the
elderly. In another investigation of elderly
patients, of all facial fractures evaluated
28% were mandibular and 66% were mid-
facial fractures8, which is in accordance
with the present data. It has been reported
that falls from the standing position or
below lead in 76% of cases to a mandibular
fracture and in 22% to a midfacial frac-
ture11. This difference might be due to the
fact that the investigation made no age-
related analysis of the fracture localization.

One main factor in the prognosis of
injured elderly patients is co-morbidity.
It has been demonstrated in older patients
with hip fractures that up to 90% suffer
from coexisting medical problems at the
time of trauma12 which often deter them
from acute therapeutic treatment or even
impede surgical treatment.

The effect of age and osteoporosis on
trauma in the elderly is well documented
in the literature regarding fractures of the
vertebrae, hips and extremities10. Few
articles with a small number of patients
demonstrate the influence of age on
trauma in the maxillofacial area8. Com-
parable to findings in patients with hip
fractures9, the gender distribution of max-
illofacial injuries is changing with increas-
ing age. In the younger population men are
at a higher risk of sustaining injuries; in
the elderly, women and men are almost
equally endangered. The older the patients
get the more women are involved in cra-
nio-maxillofacial trauma. Data show that
women over 70 are especially prone to
falls from a standing or lower position11.

In accordance with investigations of
trauma in the elderly2 the simple fall
was the most frequent accident mechan-
ism. In the present cohort, 72% of the
injuries affecting patients older than 65
years were related to falls. The simple fall
as a so-called slow velocity accident is of
high significance in traumatology as
approximately one quarter of all patients
entering emergency rooms suffered from
an injury due to a fall1. Although elderly
people mainly suffer from low-velocity
accidents, the number of concomitant neu-
rological and neurosurgical injuries as
well as lesions of the extremities is sig-
nificantly higher compared to younger
patients. The data revealed that elderly
patients with oral and maxillofacial inju-
ries usually do not sustain lower limb
injuries such as femur fractures, but they
are prone to concomitant trauma such as
fractures of the cervical spine, rib and
upper limb bones. Interestingly, the risk
of an accompanying neurological injury
increased until the age of 65 years, but was
without significant difference in the cohort
of older people. Those concomitant inju-
ries have a major impact on postoperative
rehabilitation. A study on bicycle-related
injuries showed a significantly higher risk
of persistent disability with increasing
age4. It was shown that 11% of children,
47% of adults and 67% of elderly patients
suffered from permanent disabilities4.
The fact that in 12% of the elderly
patients the accident mechanism was not
known is of importance. This is in contrast
to the younger group where 5% of the
patients did not know the origin of their
accident. Due to the unconsciousness of
the patient the time period before emer-
gency treatment or subsequent care is very
often prolonged. The increasing trend of
housing for elderly people being directly
connected to emergency units is one way
to abbreviate the time period between the
actual accident and first medical aid. An
unknown accident mechanism requires a
precise preoperative examination of the
internal and neurological status of the
patient. Early surgical treatment has to
be avoided, except in the case of life-
threatening injury. The present data sup-
port surgery for elderly patients depending
on their general medical health condition.
Age itself did not turn out to be a risk
factor for increased postoperative persis-
tence or occurrence of symptoms or pre-
sence of complications.

In conclusion, with the increasing num-
ber of older patients the type of injury as
well as the type of concomitant injuries are
changing. Severe neurological symptoms
are frequent and are of high medical and
socio-economical impact. Surgical treat-
ment in all patients, regardless of age,
should be driven by the general condition
of health whenever possible. Restoring
function and aesthetics via surgical pro-
cedures in elderly patients with facial
injuries should always accompany neces-
sary treatment of life-threatening condi-
tions. It is possible that the presence of
co-morbidity will only allow emergency
treatment of cranio-maxillofacial injuries
initially, but following stabilization of
such patients definitive state-of-the-art pro-
cedures of oral and cranio-maxillofacial
surgery should always be considered, as
they represent the best treatment option
for elderly as well as other injured patients.
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