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Trauma in Older Adults:  
An Overview of Injury Patterns  

and Management

Introduction
As the baby boomers become older adults, we will see a rapid rise not only in 

the older population, but also an increase in older patients. While older adults 
accounted for 13% of the population in the year 2000, by 2030 they will be at 
least 20% of the population, or almost 71 million.1-3 Older adults account for 
only 15% of trauma victims; however, the risk of death after trauma is signifi-
cantly increased in patients older than 65 years of age, and for those over the 
age of 80 it is approximately four-fold that of younger patients.4  

The effect of age as a predictor of mortality in older adult trauma can be diffi-
cult to assess from published literature. There is no uniformity in the definition 
of geriatrics in these papers. In this paper, the definition of older adult will be 
those over the age of 65. However, in the literature, the definition extends from 
55 years to 80 years of age, making it difficult to collate the available data. In 
addition, many of the studies of trauma in older adults were published decades 
ago. In a study in 1990, age was an independent predictor of mortality.5 

The Physiology of Aging
When compared to younger patients, older adults have a higher likelihood of 

having underlying medical conditions that may affect their ability to respond 
to injury or that may be the inciting cause of the initial injury. Decreased vision 
and hearing may increase the risk of car accidents, while compromised coor-
dination and balance increase the risk of falls. Impaired sensation, propriocep-
tion, and dementia can lead to decreased reaction times in older individuals. 
Prescribed medications and supplements can alter mentation causing sedation. 
Drugs utilized for anticoagulation increase the risk of bleeding from falls or a 
minor motor vehicle collision. 

Cardiovascular System
The structural and physiologic changes that occur with aging include a stiff-

ening of the heart, an increase in left ventricular wall thickness, a decrease in the 
number of myocardial cells, and an increase in collagen levels. These changes 
cause a decrease in stroke volume and cardiac output.6,7 Fibrosis of the conduct-
ing system of the heart decreases the ability to increase the heart rate. Cardiac 
reserve decreases by 1% every year after the age of 30.8,9 Older adults are likely 
to respond to hypovolemia with increased systemic vascular resistance and are 
less responsive to increased catecholamine stimulation from shock, limiting their 
ability to respond to hypovolemia. 

The cardiovascular system may require more time to mount a tachycardic 
response to sudden stress. Hence, the initial vital signs could be misleading. 
Medications such as beta-blockers, calcium channel blockers, and digoxin may 
inhibit a tachycardic response, while after-load reducers and diuretics limit 
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preload. Coronary artery disease can 
increase the risk of myocardial infarc-
tion secondary to hypotension.1 

The vascular system ages in a 
similar manner to the heart, causing 
decreased compliance and increased 
fragility, which makes older patients 
more susceptible to dissection or 
aneurysm formation.6 

Pulmonary System
The pulmonary system also under-

goes many changes with aging. 
Arthritic changes in the rib cage 
articulations or osteoporosis of the 
thoracic spine can impair the compli-
ance of the respiratory system. This 
reduction in resilience can restrict 
ventilation, resulting in an increase in 
the work of breathing.10  

With aging, vital lung capacity 
and forced vital capacity decrease, 
while dead space ventilation, 
functional residual capacity, and 
residual volume increase.10,11 As a 
result, arterial partial pressure of 
oxygen (PaO2) may fall. There is a 
significant decrease in the protec-
tive mechanism of the respiratory 
system. The mucociliary apparatus 
activities and those of the mucosal 
phagocytes become less effective. 
Consequently, older adults are 
predisposed to respiratory infec-
tions especially in the presence of 
pulmonary trauma. Taken together, 
older adults are more likely to need 
ventilation assistance, such as CPAP 
or BiPAP, or intubation in the pres-
ence of pulmonary trauma, such as 
multiple rib fractures or pulmonary 
contusion. These changes also make 
ventilator weaning more difficult.12 

Musculoskeletal System

Loss of muscle mass and concomi-
tant reduction in muscle strength 
leads to increased frailty and the 
risk of fractures. With aging, muscle 
is replaced by fat and fibrous tis-
sue and, as a consequence, by age 
75, only 15% of the total body 
mass is muscle, compared to 30% in 
younger, healthy adults.13,14 Bone 
density decreases at the rate of 
0.5% per year after bone mass peaks 
between ages 30 and 35 years.15 

Osteoarthritis, osteoporosis, and 
osteopenia predispose older adults 
to fractures from seemingly minor 
trauma. A simple fall alone can cause 
spinal compression fractures, wrist, 
pelvic, hip, and skull fractures. In 
2005 in the United States, there 
were more than 2 million fractures 
from osteoporosis, at an estimated 
cost of $17 billion.16 Fractures often 
require surgical correction, exposing 
patients to postoperative complica-
tions, such as deep venous thrombo-
sis from prolonged immobilization, 
and infections.  

Central Nervous System
Aging leads to decreased muscle 

strength, reduced deep tendon 
reflexes, decreased sensation of 
touch, pain, and vibration, and 
reduced nerve conduction veloc-
ity, which consequently results in 
slowed coordinated movements and 
decreased response time to stimuli.17 
As a result of these changes, older 
adults can have an overall slowing 
of motor skills, and difficulty with 
balance, gait, coordination, reaction 
times, and agility.18

Mechanisms of Trauma

Motor vehicle accidents, falls, and 
burns make up more than 80% of 
accidental trauma in older adults. 
Approximately 40% of people older 
than 65 years report at least one fall 
per year, which increases to 50% in 
those older than 80 years. In long-
term care facilities, the risk of falls 
increases to more than 50-60% per 
year.19-21 Falls occur equally between 
men and women, but more inju-
ries occur in women. Risk factors 
include past history of falls, anemia, 
lower extremity weakness, female 
gender, balance problems, cognitive 
impairment, psychotropic drug use, 
arthritis, stroke, orthostatic hypoten-
sion or vasomotor insufficiency, and 
dizziness.22-28 The greater the height 
of the fall, the more likely the older 
adult patient will have a major injury, 
but significant injury may occur even 
from the height of standing. The 
mortality rate for elderly patients 
who fall is 12%, and 50% may die 
within a year of the fall.29

Motor vehicle accidents are the 
second most prevalent cause of 
trauma in older adults, accounting 
for 20-60% of trauma cases in the 
elderly.30,31 Even though statistics 
have shown that older drivers tend to 
drive at slower speeds, make shorter 
trips, and avoid driving at night or 
in bad weather, the consequences of 
motor vehicle collisions in this group 
are more severe than in younger 
patients.32 Most crashes are located 
at intersections while undertaking 
a left-hand turn in the daytime. A 
single-vehicle crash should raise 
suspicions for a medical cause, such 
as hypoglycemia, stroke, seizure, or 

 z Changes in physiology in older adults make it less likely 
that they will present in a “typical” way when trauma-
tized. They are less likely to display a tachycardia, and 
pain may be less localized. 

 z Falls are the most common cause of trauma, followed by 
motor vehicle crashes and pedestrian struck by a motor 
vehicle. 

 z The most common cervical fracture sustained by older 
patients is an odontoid fracture. Central cord injuries 
are seen and present as upper extremity findings greater 
than lower extremity findings and sensory changes.

 z Osteoporosis is common in older adults and predisposes 
to fracture. Plain films are not always accurate, and fur-
ther imaging may be necessary in patients who have  
difficulty ambulating. 

Executive Summary
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myocardial infarction. Older drivers 
are more likely to be hospitalized or 
killed when compared to younger 
drivers, even if they were wearing 
a seatbelt. Slower reaction time, 
decreased auditory and visual acu-
ity, and cognitive impairment put 
this population at higher risk for 
accidents.  

Overall, the fatality rate among 
older adults involved in motor vehi-
cle collisions approaches 21%.30 

The third most common cause of 
injury in older adults is a pedestrian 
struck by a motor vehicle. Older 
adults account for about 22% of 
pedestrian fatalities, but the fatality 
rate is double that of younger adults. 
The predisposing factors to this 
injury mechanism include decreased 
peripheral vision, hearing, cognitive, 
memory, and judgment skills.

Older adults account for 13-20% 
of burn admissions. Predisposing 
physiologic changes include thinning 
of the skin, decreased subcutane-
ous tissue, and diminution of the 
immune system. More than 90% 
of burns occur in the home. Flame 
burns make up 50% of these injuries 
and occur most commonly during 
cooking. The overall mortality rate is 
about 30%.33,34

While older Americans comprise 
approximately 13% of the popula-
tion, they account for 18% of all 
suicide deaths.35 The risk factors 
for suicide in this population could 
be easily overlooked. A paper pub-
lished by Garand L et al35 sum-
marized suicide risk factors under 
four broad headings: demographic 
characteristics (older age, male 
gender, Caucasian race, and unmar-
ried conjugal status); mental health 
(major depression, primary psychotic 
illnesses, personality disorders, and 
alcohol or substance abuse); physical 
health (chronic debilitating disease, 
frailty, and global decreased health 
status causing functional impair-
ment); and social isolation.

Older male patients are more likely 
to make successful suicide attempts.36 
Older adults are less likely to inform 
family or friends that they are con-
templating suicide, and they tend to 
have better planning and strategy to 

ensure successful completion. 
Elder neglect and abuse is also a 

cause of trauma. It is thought that 
nearly 85% of elder abuse cases are 
not reported.37 Financial pressures, 
family stress, and decreased emphasis 
on traditional family roles play sig-
nificant roles in this type of abuse. 
Delay in seeking medical attention, 
an inconsistent history of the event, 
or unexplained injuries are warning 
signs for elder abuse. When possible, 
interview the patient separately from 
the caregivers to obtain the patient’s 
own account of the event.

Head Injuries
Head injuries are a major cause 

of death from falls in older adults. 
Epidural hematomas are rare due 
to the tight adherence of the dura 
to the skull; cerebral contusions 
and subdural hematomas are more 
likely to occur. Contusions occur in 
up to 30% of head-injured patients. 
Cerebral atrophy allows the brain to 
move more freely within the skull 
and the fragile bridging veins are 
stretched. Head trauma can rupture 
of these veins, resulting in a subdural 
hematoma, which occurs in up to 
70% of older adult patients with mild 
to severe head trauma.38 

Acute subdural hematoma (SDH) 
is seen as a crescent-shaped hyper-
dense mass on CT scan (see Figure 
1), but it becomes less dense with 
time. Chronic hematomas may 
become hypodense two weeks after 
injury. This injury is unlikely to pro-
duce an early elevation in intracra-
nial pressures; however, worsening 
mental status changes portend an 
ominous outcome. Physicians should 
maintain a low threshold for obtain-
ing head CT scan in this population 
because a seemingly minor fall with 
contusion to the nasal bridge or 
forehead may be a harbinger of an 
underlying subdural hematoma or 
intracranial injury. Patients with signs 
of neurologic dysfunction should 
receive a neurosurgical consultation 
for possible clot evacuation. 

Mortality from head injury in older 
adults is about four times that of the 
younger population, and risk factors 
such as the use of anticoagulants 

undeniably play a role.39 A study 
by Rozelle CJ et al looked at 157 
patients age 65 years and older. 
Strong predictors of in-hospital mor-
tality included a Glasgow coma scale 
less than 7, age greater that 80 years, 
acute duration of hematoma, and the 
need for craniotomy.40 Rakier A et al 
evaluated 263 older with head injury. 
They reported a mortality rate of 
33% for subdural hematoma and 28% 
for cerebral contusion. All patients 
with epidural hematoma had a poor 
outcome.41

From the above referenced stud-
ies, it is evident that there is an 
increase in mortality from subdural 
hematoma. Even with minor head 
trauma, an older patient may require 
home health nursing or placement in 
a skilled facility until full function is 
recovered.42

Spinal Injuries
Falls are the most common mecha-

nism of spinal injury. Cervical spine 
injury accounts for almost 70% of 
fractures that result from falls, and 
the overall mortality from this injury 
is 14% in older adults. This is three 
times higher than for the younger 
patient population.43 Type 2 odon-
toid fractures are the most preva-
lent spinal injury in older adults. 
Fractures are not necessary for a cord 
injury to be present. Hyperextension 

Figure 1: Subdural 
Hematoma

CT-san of a subdural hematoma 
on a 79-year-old female taking 
Coumadin for atrial fibrillation 
who fell and struck her head on 
a counter.
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injuries may result in cord contusions 
and development of central cord 
syndrome, which often manifests as 
greater upper extremity weakness 
with sensory loss than lower extrem-
ity findings. 

The Canadian C-spine rule states 
that age greater than 65 years is a 
criterion for mandatory radiogra-
phy in patients with an appropriate 
trauma mechanism or who have 
neck pain after trauma. Although the 
type of radiography is not specified, 
underlying osteoarthritis and degen-
erative changes can make the plain 
films of the cervical spine difficult to 
interpret, with the potential to miss 
an occult fracture. Consequently, a 
cervical CT scan may be warranted 
when injuries are suspected.44-47

The NEXUS study noted older 
adults have a relative risk of 2.09 
(95% CI 1.77-2.59) for cervical 
spine injury, which was the high-
est relative risk of all demographic 
groups in their study.48 Touger et al 
studied Nexus criteria in 2943 older 
adults. In their population, cervical 
spine injury was twice as common, 
and odontoid fracture (see Figure 
2) accounted for about 20%. Even 
older adults without midline tender-
ness may have a significant cervical 
fracture.49

Osteoporosis, osteoarthritis, 
and osteopenia are risk factors for 

thoracic and lumbar vertebrae frac-
tures. (See Figure 3.) Presently in 
the United States, the lifetime risk 
for osteoporotic vertebrae fracture 
is 40% in white women and 13% 
in white men.50 The incidence of 
osteoporotic fractures increases with 
age. With age-related modeling, 
bones are weaker and stiffer, with 
decreased mobility and flexibility. 
The forces generated on impact from 
falls or motor vehicle-related trauma 
can lead to vertical compression or 
wedge-shaped fractures. (See Figure 
4.)

Older adults with spinal fractures 
present with back pain or worsening 
of chronic back pain. The physical 
examination should include palpating 
for midline spinal tenderness or step 
off, as well as an appropriate neuro-
logic examination. Since the qual-
ity of life is diminished and loss of 
function is increased in patients with 
vertebral fractures, it is important to 
obtain imaging when an older adult 
presents to the ED with significant 
acute back pain after a fall or motor 
vehicle accident. 

Depending on the type of fracture 
and severity, pharmacologic therapy, 
rehabilitation, a thoracolumbar 
support brace, nerve blocks, and 
surgical intervention such as ver-
tebroplasty or kyphoplasty may be 
indicated. Spinal cord injuries with 
these fractures are rare, but pain may 

be significant enough to necessitate 
admission. If leg weakness is present 
or bowel and bladder function are 
compromised, surgical intervention 
may be indicated for spinal canal 
decompression.  

Chest Injuries
Chest trauma accounts for almost 

10-15% of all trauma and is the 
cause of death in 25% of all fatalities 
due to trauma.51 Approximately 70% 
of traumatic chest injuries are blunt 
injuries.51 The most common chest 
injuries in this population are rib 
fractures (23.5%), flail chest (9.5%), 
and sternum fracture (5.9%).51 The 
majority of these injuries occur as 
a result of motor vehicle collisions. 
The presence of osteoporosis and 
degenerative joint disease makes 
the chest wall more rigid and frag-
ile in older adults than in younger 
patients. Minor motor vehicle colli-
sions may cause rib or sternal frac-
tures with subsequent pulmonary 
contusions or hemothorax or pneu-
mothorax. (See Figure 5.) Older 
adults have a higher rate of chest 
injuries from a motor vehicle acci-
dent than do younger adults (23.4% 
vs 18.1%).52 

Rib fractures are the most com-
mon chest injury in older adults, 
and carry significant morbidity. Ribs 
tend to fracture at the site of impact 
or at the posterior angle where the 
rib structure is the weakest. Ribs 
four through nine are the most com-
monly fractured. Fractures involving 
first and second ribs should raise 

Figure 2: Odontoid 
Fracture

Odontoid fracture seen in a 
67-year-old male who fell from 
standing.

Figure 3: Multiple Thoracic 
Spine Fractures

76-year-old female with multiple 
thoracic spine fractures after 
MVC

Figure 4: L1 Compression 
Fracture

Image of an L1 compression 
fracture from MVC
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the suspicion of a potential great 
vessel injury, while fractures of ribs 
nine through 11 are associated with 
splenic or liver injury.53 Morbidity 
and mortality increase with the num-
ber of rib fractures. For each addi-
tional rib fracture, mortality increases 
by 19%.54

Poor pulmonary reserves in this 
population predispose them to infec-
tions and early decompensation. 
Hence, older adults with multiple rib 
fractures should receive early, aggres-
sive pain management with regional 
nerve blockade, epidural analgesia, 
or intravenous analgesia. 

Opioid analgesia is often poorly 
tolerated. When available, epidu-
ral analgesia may provide better 
and safer pain control.55 Regional 
anesthesia can also improve ventila-
tion and pulmonary toilet. A study 
comparing epidural analgesia to 
parenteral anesthesia in older adults 
demonstrated a mortality decrease 
(from 16% to 4%), and reduction in 
pneumonia (from 19% to 8%) and 
ARDS (from 14% to 6%). 

Fractures of the sternum are 
generally the result of striking the 
steering wheel in a motor vehicle 
collision. These fractures are usu-
ally non-displaced, but may sublux-
ate, causing injury to underlying 
heart, pulmonary parenchyma, and 
great vessels.56 A sternal fracture 
in older adults warrants further 
evaluation for potential con-
comitant intrathoracic injury or 

myocardial contusion.57 Figure 6 is 
of a 77-year-old male driver whose 
car was struck head-on at an inter-
section and who presented to the 
ED with a complaint of chest pain. 
The physical exam revealed bruising 
to the anterior chest with sternal 
tenderness. The patient was placed 
on a monitor, and the rhythm 
strip showed multifocal premature 
ventricular escape beats. His chest 
radiograph revealed a sternal frac-
ture and his cardiac troponin was 
positive. The patient was admitted 
for suspected myocardial contusion 
from the depression from the sternal 
fracture.

Rapid and sudden deceleration 
in motor vehicle collisions can 
cause tracheal, cardiac, and great 
vessel injury.58 Dyspnea, a hoarse 
voice, subcutaneous emphysema, or 
hemoptysis on initial presentation 
should prompt the consideration for 
injury to the trachea and bronchial 
system. A persistent air leak after 
chest tube placement is another 
important sign that a bronchial 
injury is present. 

Traumatic aortic dissection is a 
rare but life-threatening injury asso-
ciated with motor vehicle collisions, 
including motorcycles and falls from 
height. (See Figure 7.) The ascending 
aorta is relatively mobile, so during 
deceleration, it is still freely moving 
while the descending aorta is held 
in place. Rapid deceleration causes 
shearing forces on the aorta just 

distal to the left subclavian artery, 
where the ligamentum arteriosum 
and intercostal arteries tether the 
descending aorta. Alternatively, 
a burst of high intraluminal pres-
sure within the aorta after a high-
speed vehicle collision, the so-called 
“water hammer” effect, can lead to 
tears or the pinching of the aorta 
between the vertebral column and 
sternum.59-61 Older adults with ath-
erosclerotic disease are at higher 
risk for these injuries. Tears usually 
involve the two inner layers of the 
aorta, the intima and muscularis, 
with the resultant leakage of blood 
pooling within the adventitia, form-
ing a false lumen. Complete aortic 
rupture results in immediate death 
by exsanguination.62,63

The initial symptoms of an aortic 

Figure 5: Multiple Rib Fractures and Hemothorax

Image of a 73 year old female who fell, struck her right torso on the edge of 
a cabinet. She sustained multiple rib fractures with hemothorax requiring a 
chest tube and intensive care admission

Figure 6: Sternal Fracture 
and Myocardial Contusion

Radiograph of a 77-year-old 
male involved in a low speed 
MVC with sternal fracture and 
myocardial contusion

Figure 7: Aortic Dissection

CT-scan of aortic dissection in a 
81 year-old female involved in a 
low speed MVC rear ended at a 
stop sign
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tear include chest pain, back pain, 
and dyspnea. Patients may have 
persistent tachycardia and chest wall 
ecchymosis, or abrasions to the chest 
wall. Some patients may have a dif-
ference in blood pressures taken in 
the upper extremities compared to 
the lower extremities. 64 A harsh 
murmur may also be heard over the 
anterior chest or back at the site of 
the aortic disruption and has been 
reported in approximately 26% of 
cases.65 However 30% of patients 
may not have any external signs of 
injury.66 

The management of aortic tears 
differs depending on the exact loca-
tion of the tear. Ascending aortic 
tears generally are taken emergently 
to the operating room, while tears in 
the descending aorta can at times be 
managed medically with blood pres-
sure and pain control.  

Injury to the diaphragm is gener-
ally the result of blunt trauma. The 
left hemidiaphragm is injured in 
60-90% of cases since the right is 
protected by the liver.67 The signs 
and symptoms depend on how much 
abdominal viscera herniates into the 
chest cavity. Symptoms may include 
cough, dyspnea, the sensation of 
peristalsis in the chest cavity, and 
non-specific chest or abdominal pain 
that radiates to the shoulder. Signs 
of diaphragm injury may manifest as 
a non-mobile left hemithorax, tym-
pany to percussion in the chest, and 
decreased breath sounds. Because 
herniation of abdominal contents 

may mimic a pneumothorax, when 
possible obtain a chest X-ray prior 
to chest tube insertion after blunt 
trauma.  

Esophageal injuries are quite rare, 
but can occur when blunt force 
occurs to the upper abdomen into 
the esophagus, causing perforation. 
The esophagus is most likely to per-
forate on the left distal side because 
this area lacks muscular fibers. Motor 
vehicle crashes are the most likely 
cause of this type of injury; the seat-
belt compresses into the patient’s 
abdomen during rapid deceleration. 
Patients present with subcutaneous 
emphysema in the supraclavicular 
fossa, dyspnea, dysphagia, pneumo-
mediastinum, left-sided pleural effu-
sion, and/or hematemesis. 

Abdominal Injuries
Abdominal injuries after trauma 

are found in 30% of older trauma 
patients. Solid organs such as the 
spleen, liver, and kidneys are more 
commonly involved and associated 
with lower rib fractures. Patients 
with lower rib fractures have a 10.7% 
incidence of liver injury and 11.3% 
incidence of spleen injury.68 

Figure 8 shows images of a 
68-year-old male who presented to 
the emergency department after a fall 
from his motorcycle at a low speed. 
On presentation, he was tachycardic, 
with some splinting and noticeable 
bruising of his left lower ribs. The 
chest radiograph shows multiple 
lower rib fractures, and a CT-scan 

demonstrates a splenic hematoma. 
Older patients have a five-fold 

increase in mortality from abdomi-
nal trauma when compared to the 
younger population.69 Physical exam-
ination is often unreliable; unex-
plained hypotension may be the only 
initial finding.1 CT scans often dem-
onstrate surprising injuries in seem-
ingly stable older adults. Embarking 
on aggressive management can mini-
mize preventable morbidity and even 
mortality.  

Musculoskeletal Injuries
The musculoskeletal system is 

the most commonly injured organ 
system during older adult trauma. 
Trabecular bone thins and weakens 
with age, making fractures more 
likely in the elderly, even with simple 
falls from the height of standing. 
Pathologic conditions such as Paget 
disease, osteomalacia, metabolic 
derangements, malignancy, marrow 
dysplasia, and infection also predis-
pose these patients to fractures.70

Overall, falls on outstretched hand 
(FOOSH) is the most common 
mechanism of injury of the upper 
extremity. Distal radius fractures 
are the most common fractures in 
the older adults, making up 50% of 
all fractures of the upper extremity 
(see Figure 9), followed by proximal 
humerus at 30%, with elbow dis-
locations and radial head fractures 
making up a combined 15%.71,72 
Since more than 50% of people 
older than 70 years of age already 

Figure 8: Motorcycle Injuries

Images of a 68 year old male that fell off his motorcycle at a low speed

Figure 9: Ulnar Styloid 
Fracture

Image of a 74-year-old with fall on 
an outstretched arm with distal 
radius and ulnar styloid fracture



www.emreports.com   Emergency Medicine Reports / Volume 33, Number 2 / January 2, 2012  15

have degenerative rotator cuff tears, 
this underlying condition can be 
worsened after falls and should be 
suspected if the patient is unable to 
move the shoulder despite negative 
bony abnormalities on radiographic 
studies. 

Distal radius fractures can often be 
managed in the emergency depart-
ment with reduction and immobili-
zation, and orthopedic follow-up for 
casting or surgical repair. At present, 
there is no level-1 clinical evidence 
suggesting a superior modality for 
treatment of distal radius fracture. 

Surgical management is often 
indicated in the presence of: post-
reduction radial shortening of 
greater than 3 mm, dorsal tilt greater 
than 10 degrees, or intra-articular 
displacement or step off greater than 
2 mm.73

Fractures of the humerus are 
most often caused by direct trauma 
to the arm or shoulder, or via axial 
loading from FOOSH. (See Figure 
10.) Proximal humerus fracture is 
more common in the older adult 
population and it is the third most 
common fracture after hip and distal 
radius fractures in this popuation.74 
Fractures to the proximal humerus 
rarely involve nerve injury; however, 
there is the potential for rotator cuff 
involvement in older adults. 

Radiographic evaluation for pos-
sible proximal humerus fracture 

should include an anterior-posterior 
view of the scapula and glenohu-
meral joint, an axillary view, and 
a lateral scapula Y view. When the 
fracture cannot easily be defined on 
X-ray imaging, a CT scan is a valu-
able adjunct.

The initial ED management 
includes an evaluation of neurovas-
cular status, pain control, sling and 
swathe, with orthopedic consulta-
tion. Although proximal humerus 
fractures are not life-threatening, 
they may severely limit the activi-
ties of daily living for an older adult. 
Patients may require home health 
or extensive rehabilitation services. 
Surgery may be the option for some 
more active elderly patients, but in 
general, patients are treated with 
immobilization followed by physical 
therapy. 

Fractures to the pelvis carry a high 
morbidity and mortality. Lateral 
compression fractures are more 
common and have the propensity 
for causing significant blood loss.74 
Though rare, open fractures carry 
the worst prognosis. Unstable pelvic 
fractures due to motor vehicle col-
lisions carry a high mortality rate of 
up to 80%.75,76 Falls on a level sur-
face may cause pubic rami fractures 
that are stable; however, pain con-
trol and gait training often require 
these patients to be hospitalized. 
Whenever there is a pelvic fracture, 
there must be increased suspicion 
for concomitant intra-abdominal 
injury and the potential for blood 
loss, especially in a hypotensive 

older adult patient. A study done by 
Levy et al reported that the mortal-
ity rate increases by 50% when a 
pelvic fracture is accompanied by 
hypotension, and the mortality rate 
approaches 90% if the fracture is 
open.77

Nondisplaced pelvic fractures may 
be difficult to see on plain films. CT 
or MRI of the pelvis should be con-
sidered when older patients have dif-
ficulty ambulating after trauma. 

Hip fractures are the most com-
mon lower extremity fracture (see 
Figure 11) sustained in the elderly 
population. The incidence increases 
with age, rising from 22.5 and 23.9 
per 100,000 population at age 50, 
to 630.2 and 1289.3 per 100,000 
population by age 80 for men and 
women, respectively.78 Patients with 
a hip fracture have an early mortality 
rate of 5% that increases to 13-30% 
in the year following the fracture due 
to recurrent falls and complications.76 

Patients with a fracture hip may 
have severe pain, or at times rela-
tively little pain. They may also com-
plain of knee pain, although on exam 
they will have pain with manipula-
tion of the hip. The physical exam 
may reveal a shortened and exter-
nally rotated limb. X-rays are usually 
diagnostic, but CT or MRI may be 
needed to define subtle fractures.79 

Pain management may be an 
issue in some patients. Opioids are 
not well-tolerated in older adults. 
Recently, ultrasound-guided regional 
anesthesia has been applied in the 
emergency department with near 
total analgesia. Surgery is required 
in nearly all cases of hip fracture, fol-
lowed by rehabilitation. 

Ankle fracture (see Figure 12) is a 
common lower-extremity fractures in 
the older adult, occurring in about 
4.2 per 1000 Medicare enrollees.80 
The highest rate was seen in white 
women at 5.8, and lowest in non-
white male at 1.5 per 1000 Medicare 
enrollees. Most ankle fractures in 
older adults are caused by falls on 
uneven pavement or down the stairs, 
with subsequent twisting of the 
ankle. Patients with signs of poten-
tial neurovascular compromise, such 
as paresis, pulselessness, and cold 

Figure 10: FOOSH Injury

Left shoulder radiograph of a 68 
year old female that fell on an 
outstretched arm. Image shows 
a fracture dislocation of the 
tuberosity and proximal humerus 
neck.

Figure 11: Intertrochan-
teric Fracture

Radiograph showing left 
intertrochanteric fracture.
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extremities, should have an urgent 
fracture reduction and subsequent 
immobilization. 

Soft-Tissue Injury
With aging comes about a 20% loss 

in dermal thickness and a significant 
decrease in connective tissue integ-
rity. This laxity in integrity decreases 
the tamponading effect of subcuta-
neous bleeding, which may lead to a 
significant amount of blood loss that 
can be easily overlooked. The loss of 
resiliency in the skin leads to tearing-
type injuries. (See Figure 13.)

Management of these injuries 
could be a challenge, since they are 
often difficult to repair with sutures 
and may be prone to infection. The 
popularity of skin adhesives has made 
these injuries more amendable to 
repair, with good results. 

Management of Elderly 
Trauma

The resuscitation of older adult 
trauma patients begins with the 
prehospital personnel. The initial 
triaging of these patients to trauma 
vs. non-trauma centers, depend-
ing of the perceived injury pattern, 
may contribute significantly to the 

morbidity or potential mortality of 
the victims. Several studies81,82 have 
shown that the very elderly are dis-
proportionately triaged and cared 
for at non-trauma centers, and this is 
associated with increased mortality. 
A more recent study by Chang et al 
discovered that the risk of under-
triage was higher (49% vs. 17.8%, p < 
0.001) among those 65 years old or 
older.83

The older trauma patient should 
reassessed shortly after arrival by 
EMS, understanding the higher risk 
in this population. Blood pressure 
and heart rate responses to stress 
may be blunted because of hyperten-
sion, coronary artery disease, and the 
use of beta-blocker medication. 

As with all injured patients, assess-
ment begins with airway, breathing, 
circulation, and the remainder of the 
primary survey. Patients with hemo-
dynamic instability require aggressive 
resuscitation. It can be challeng-
ing to aggressively fluid resuscitate 
patients with a history of congestive 
heart failure or renal failure, as well 
as those with hemodynamic instabil-
ity. A pulmonary artery catheter can 
guide resuscitation of older adult 
trauma victims using the cardiac 
index of 4 L/min per square meter 
or oxygen consumption of 170 mL/
min per square meter as an endpoint. 
Noninvasive Bioreactance monitor-
ing has been used to provide similar 
hemodynamic information.

The base deficit assessed from a 
blood gas can be used to estimate 
the extent of shock and adequacy 
of resuscitation. In one study of 
patients 55 years and older, a base 
deficit of -6 to -9 carried a mortal-
ity of almost 60%, while a severe 
deficit of greater than -10 carried a 

mortality of almost 80%.84 
Serum lactate has been shown to 

identify hypoperfusion early in older 
adult trauma patients, and its clear-
ance directly correlates with mortal-
ity. Schulman et al85 found that a 
lactic acid level 22 mg/dL (> 2.4 
mmol/L) for longer than 12 hours 
was associated with an increased 
mortality. 

Older adults on oral anticoagula-
tion who sustain blunt trauma and 
traumatic brain injury are particularly 
challenging. The mortality rate of 
trauma patients who receive anti-
coagulation therapy is up to four to 
five times that of normal subjects.55 
Close observation and correction of 
coagulation status may be indicated 
depending on the injury sustained 
and the need for emergent surgical 
intervention. Reversal agents, such 
as vitamin K, fresh frozen plasma, 
cryoprecipitate, and, recently, recom-
binant coagulation factors and pro-
thrombin complex concentrate, can 
be utilized.

Conclusion
Based on the projection for the 

aging population by the year 2030, 
there will likely be more older adults 
and, consequently, an increase in 
older trauma patients. Older adults 
are living a longer, active lifestyle, 
and the approach to care should 
optimize the outcome that allows 
for continuation of an active lifestyle. 
Although these patients can be chal-
lenging, almost 85% of survivors will 
eventually function independently at 
home. Understanding the physiol-
ogy of aging, utilizing hemodynamic 
monitoring adjuncts (invasive or 
noninvasive) while incorporating 
necessary laboratory blood analysis 
and aggressive resuscitation to the 
endpoint will improve outcomes 
if started early both in trauma and 
non-trauma centers.
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Physician CME Questions

1. Odontoid fracture accounts for what 
percentage of cervical spine injury in the 
elderly?
A. 5
B. 20
C. 55
D. 90

2. Which of the following is not true?
A. Mortality and morbidity decrease as 

the number of rib fractures increases.
B. The rib cage becomes more rigid with 

age.
C. Fracture of the upper two ribs may be 

associated with injury to the great ves-
sels.

D. For each additional rib fracture, mor-
tality increases by 19%.

3. The most common type of head injury in 
older adults is:
A. subdural hematoma
B. epidural hematoma
C. subarachnoid hemorrhage
D. intraparenchymal hemorrhage

4. The most common lower extremity frac-
ture in the elderly is:
A. tibia and fibula 
B. distal femur
C. hip
D. patella

5. The most common cause of injury in 
elderly patients is:
A. motor vehicle collision
B. pedestrian crossing trauma
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department; 
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C. hot water scalding
D. falls

6. Tachycardia as a sign of blood loss may be 
absent in the elderly because of:
A. pacemaker failure
B. increased responsiveness to catechol-

amines
C. decreased responsiveness to catechol-

amines
D. decreased responsiveness to calcium 

channel blockers

7. Which of the following is a common cer-
vical cord injury in older patients?
A. central cord syndrome
B. anterior cord syndrome
C. Brown Sequard syndrome
D. posterior cord syndrome

8. The initial resuscitation of an elderly 
trauma victims should be:
A. cautious in light of poor outcome to 

be expected in these patients
B. aggressive, with early use of invasive 

or noninvasive monitoring considered
C. aggressive, with primary dependence 

on vital signs
D. withheld until consent for advanced 

directives is known

9. Which of the following is true regarding 
abdominal trauma in the elderly?
A. Significant abdominal injury is 

reported in 80% of patients with 
multi-trauma.

B. Abdominal examination is unreliable.
C. Stable patients require exploratory 

laparotomy.
D. CT scan of the abdomen is unreliable 

in this population.

10. Osteoporosis and increased thoracic 
wall rigidity in older patients contribute 
to a greater incidence of which of the 
following?
A. tracheal disruption
B. aortic dissection (tear)
C. pulmonary infarction
D. ribs and sternal fractures 
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Exclusive to our subscribers Rapid Access Management Guidelines

Trauma in  
Older Adults

Subdural Hematoma Odontoid Fracture

Multiple Thoracic Spine  
Fractures

L1 Compression Fracture

Multiple Rib Fractures and Hemothorax

Sternal Fracture and  
Myocardial Contusion

CT-san of a subdural hematoma 
on a 79-year-old female taking 
Coumadin for atrial fi brillation 
who fell and struck her head on 
a counter.

Odontoid fracture seen in a 
67-year-old male who fell from 
standing.

76-year-old female with multiple 
thoracic spine fractures after 
MVC

Image of an L1 compression 
fracture from MVC

Image of a 73 year old female who fell, struck her right torso on the edge of 
a cabinet. She sustained multiple rib fractures with hemothorax requiring a 
chest tube and intensive care admission

Radiograph of a 77-year-old 
male involved in a low speed 
MVC with sternal fracture and 
myocardial contusion

Aortic Dissection

Motorcycle Injuries

CT-scan of aortic dissection in a 
81 year-old female involved in a 
low speed MVC rear ended at a 
stop sign

Images of a 68 year old male that fell off his motorcycle at a low speed
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Ulnar Styloid Fracture FOOSH Injury

Intertrochanteric Fracture Fracture Dislocation  
of the Ankle

Simple Skin Tear

Image of a 74-year-old with fall on 
an outstretched arm with distal 
radius and ulnar styloid fracture

Left shoulder radiograph of a 68 
year old female that fell on an 
outstretched arm. Image shows 
a fracture dislocation of the 
tuberosity and proximal humerus 
neck.

Radiograph showing left 
intertrochanteric fracture.

Image of fracture dislocation of 
the ankle
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