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Short Commentary
Geriatric trauma patients have been identified as the fastest growing

population at trauma centers across the country. By 2025, it is
estimated that 40% of all trauma admits will be elderly [1]. Adults ages
65 years and older constitute the fastest-growing segment of the US
population. This age group is projected to constitute 19.3% of the
population by the year 2030 [2], and trauma systems are already seeing
a disproportionate increase in geriatric trauma patients, as 23.7% of
patients in the national trauma data bank of 2011 were 65 years and
older

As these individuals present to trauma centers, several management
challenges are expected given age associated physiological changes,
pre-existing medical conditions (PMCs) and pre-admission
medication [3]. It’s crucial to develop age-specific treatment guidelines
to optimize outcomes for senior trauma patients. These guidelines
should emphasize the importance of field triage directly to a trauma
center and the activation of the trauma team.

Furthermore, early intensive monitoring, aggressive resuscitation,
and time of surgical intervention are of upmost importance to reduce
mortality. Given the above noted parameters, these patients have
poorer outcomes with greater risk of complication even after minor
accidents [4]. Whether these outcomes are due to limited physiologic
reserve, a higher incidence of PMCs, or to other factors is unclear [3].
Experimental studies in animal models can be used to mimic the
trauma response post injury in geriatric population, and to translate
these finding to the clinical practice. In this short review, we
summarize the cause of injury in this population, the impact of various
risk factors associated with poor outcomes and the various guidelines
that have been instated to assist in the management of these patient for
improved improve morbidity and mortality.

The dominant cause of injury among the geriatric patients greater
than 65 years is predominantly falls [5,6]. Sterling et al. demonstrated
that 48% of the patients who are older than 65 years presented after
falls compared to only 7% in patients younger than 65. Additionally, it
has also been reported that elderly patients had a higher injury severity
after falls in comparison to their younger cohort. The increased
severity score was largely due to the higher incidence of head injury,
intracranial injuries, pelvic fracture, femoral fracture, and spinal
fracture involvement; however, there was no significant difference in
solid or hollow viscose organs involvement between the groups [7,8].
Upon admission of the patient to the care facility, several risk factors
have been previously demonstrated to be associated with poor
outcomes among the elderly.

The first and foremost significant contributor to high post-traumatic
mortality is age. Although no censes has been reached on the cut-off
for mortality in geriatric patients, several studies describe a steady
increase in mortality with increasing age [1,4]. Some publications

indicate that age of greater than 55 years is associated with higher risk
of death, while others report that an age of 65 years is associated with
an increase in death rate at twice that of a younger patient population
[6,7]. PMCs have also been described to be of major importance for
clinical course in geriatric trauma patients.

PMCs are frequently found in the elderly population. In this
context, an incidence of PMC of more than 33% in trauma patients
aged older than 75 years has been described, compared to 3.5% in the
younger population [6]. The presence of PMCs can significantly
compromise an elderly trauma victim´s ability to compensate, as well
as recover from severe injury [4]. Accordingly, geriatric trauma
patients with PMCs were shown to have worse outcomes when
compared to patients without major co-morbidities. Therefore,
incorporating information about PMCs is essential for mortality
analysis in the elderly trauma patient. In addition to PMCs, pre-
admission medication use has also been described to affect the post-
traumatic course.

Besides PMCs, premeditations use has been described to affect the
post-traumatic course. Several studies described an independent
association between the use of anticoagulation medication and the
incidence of traumatic intracranial hemorrhage with a reported 2-10-
fold increase in risk of death among geriatric patients [6]. To our
knowledge, other medications have not been evaluated for association
with poor outcomes in this population.

Furthermore, controversial discussion on the effects of beta blockers
use on the post-traumatic course were reported, as beta blockers have
been associated with increased post-traumatic mortality rate, through
hiding the shock states or decrease the body´s natural response to
trauma, which may lead to an extended period of suboptimal or
under-resuscitation [9]. On the other hand, other studies
demonstrated a beneficial effect for the beta blockers in trauma
patients with head injuries by reducing the metabolic rates in brain
tissues [10]. Thus, further work is needed to asses if PMCs and
medications use are independent risk factors.

The impact of the above factors has also been demonstrated to be
linked with altered short term outcomes in this patient population.
One study demonstrated that elderly patients (>65 years) with severe
trauma (ISS>30) have been reported to have a decreased ICU
admission rates [6]. Contrarily, another study demonstrated a higher
ICU admission rate due to the propensity of rapid deterioration in
geriatric trauma patients [6]. This conflict in the results might be
explained by the study design (e.g. in- or exclusion of patients unlikely
to survive) and the impact of other trauma-associated variables
(mechanism of injury, injury severity, and distribution). In the general
population, age was identified as a risk factor in one-year and long-
term survival after intensive care treatment in patients older than 65
years [6-8].
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Several studies have associated increasing patient age with a higher
incidence of post-traumatic complications [1,6,11]. In this context, a
complication rate of up to 50% in elderly trauma patients over the
clinical course has been described. The complications include
infections (pneumonia, urinary tract infection), thromboembolic
incidents and organ failure [1,11,12].

Following injury, inflammatory responses differ between young
adult and aged subjects. Valente et al. [13] investigated the innate
immune function, and found significant increase in CD18 levels, and a
higher severity of the oxidative burst reaction in the geriatric trauma
group in the later phase. Also, he assumed that neutrophils from
injured elderly patients either might require a longer time to mount a
response or that their inflammatory response to trauma is prolonged
[13].

These findings are supported by earlier investigations on the
immune response to infections, as cytokine release in the elderly
patients (>68 years) compared to younger patients (<55 years) is
limited to pro-inflammatory activation, but accompanied by prolonged
anti-inflammatory activity over one week [14,15]. Aging has also been
assumed to have an effect on T-cells with a replacement of virgin cells
by memory cells, and an accumulation of cells with signal transduction
defects [16]. In addition, a decreased cytokine response and a
decreased incidence of fever have been observed as signs of an
impaired immune response [17]. As one possible mechanism for the
impairment of immune function, the higher incidence of post-
traumatic hyperglycemia in elderly patients has been suggested
[18-20].

In terms of management, elderly patients benefit from both early
admissions to a trauma center with geriatric trauma experience and
immediate trauma team activation. Outcomes can be improved by
subtle monitoring, aggressive resuscitation, and surgical management
which is adapted to the physiological reserves of the patient. However,
timely estimation of the risk profile of elderly patients might be
aggravated due to a blunted physiologic response. There is some
evidence from the literature that age-associated physiologic,
immunologic, and metabolic changes contribute to the different
clinical course in geriatric trauma patients. A better understanding of
the pathophysiological mechanisms is needed to develop age-specific
therapies through more investigation in future studies.

Conclusion
Treatment of geriatric patients after severe trauma requires the

attention of different age-specific considerations. Yet, the exact
therapeutic and diagnostic requirements for elderly trauma patients
are not fully addressed in the current trauma system; therefore, it is
crucial for trauma centers to develop specific management guidelines
for this population. In addition, having age-specific management
guidelines in trauma centers will improve the outcomes in this group
of patients. Finally, to identify a potential starting point for new
therapeutic strategies, the specific impact of numerous factors (age,
incidence of PMCs, decreased physiologic reserves, and impaired
immune function) on outcome differences between the elderly and the
younger trauma population need to be further clarified through
experimental and clinical studies in the near future.
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