
AHC  Media

Fractures in Older Adults
As the population ages and continues to retain an increasingly high level of func-

tion, including driving and recreational activities, a unique pattern of injuries is 
emerging in older patients. The authors review risk factors for fractures, impact of 
comorbidities, and unique aspects for management strategies.

— Ann M. Dietrich, MD, Editor

Introduction
Older adults, adults 65 years and older, have both an increased rate of trauma 

and an increased predisposition to injury from even minimal force. This makes 
older adults a high-risk population for traumatic fracture from high- or low-
impact mechanisms. High-impact fractures occur from falls from a height, 
motor vehicle collisions (MVCs), and sporting injuries. The number of high-
impact fractures seen in older adults will continue to increase over the next 15 
years as the U.S. population ages. For example, by 2030, motor vehicle crashes 
involving drivers older than 65 years are projected to increase 178%, and older 
adults will account for 25% of total driver fatalities.1 High-impact fractures have 
high mortality rates, and even those who survive to discharge have increased 
mortality over the following year.2 Surprisingly, MVCs are not the most com-
mon or the deadliest causes of fractures in older adults. Low-impact fractures, 
commonly called fragility fractures, have even higher mortality. Older patients 
with injuries from a fall have five times the mortality that their same age col-
leagues have from injuries from MVCs.3 Five-year survival after an osteoporotic 
hip fracture is similar to that of patients with breast or other cancer.4 Almost 
one in 13 (7.5%) of those with fragility fractures will die within 90 days of frac-
ture.5 Low-impact fractures from falls at standing height or lower are commonly 
associated with decreased bone mineral density (BMD). Falls resulted in 13.5% 
of older adult emergency department (ED) visits in 2010, and a fracture was 
the most common injury noted.6,7 In total, U.S. older adults suffered from 2.5 
million fractures in 2009-2010.8

A fracture can be a devastating blow to an older adult’s health and indepen-
dence, decreasing functional status and quality of life permanently.9 While some 
may recover their independence, half of older adults will require home health 
care in the 6 months following a fracture, and many will have long-term func-
tional decline.10 Spine, hip, or upper leg fractures decrease long-term quality of 
life just as much as chronic diseases such as diabetes or chronic lung disease.11 
Acutely, the pain and shock of an injury may precipitate delirium, complicat-
ing diagnosis and treatment, increasing the need for further medication, and 
increasing the rate of long-term cognitive deficits. In addition to the morbidity 
related to the initial fracture, the risk of further falls and subsequent fractures is 
also greatly increased. Almost a quarter of older adults will have a second frac-
ture within the next 5 years, and the risk of hip fracture is 17-fold higher in the 
first month after a fragility fracture.12-14 Understanding the risk factors for frac-
tures, the effects of common comorbidities, the differences in the type of frac-
tures seen in older adults, and the different management strategies is important 
to optimize the care of this high-risk population. 
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Fracture Risk Factors in 
Older Adults

Due to the physiologic changes 
of aging as well as common comor-
bidities, older adults are at high risk 
for fractures. Difficulties with gait, 
vision, and proprioception (due to 
neuropathy or medications) contrib-
ute to falls. Household hazards such 
as throw rugs and lintels can contrib-
ute to falls. The utility of different 
fall risk interventions was assessed in 
a recent Cochrane Review.15 

While interventions to prevent 
falls have had only moderate success, 
treatment of low bone mineral den-
sity (BMD) has been shown to sig-
nificantly reduce fracture rates. Low 
BMD is classified as osteoporosis (< 
2.5 standard deviations below nor-
mal) or osteopenia (between 1 and 
2.5 standard deviations below nor-
mal) based on hip or vertebral DXA 
scan. Osteoporosis affects more than 
10 million Americans, in addition 
to the numbers of untested older 
adults or those with only osteopenia. 
Each standard deviation decrease in 
BMD increases the relative risk of 
fracture by 1.5.16 Nearly all 80-year 
old-women have low BMD, with 
27% being osteopenic and 70% 
osteoporotic.17 Men especially may 
not know that they have low BMD, 
as the screening rate in the United 
States for older men is as low as 
11%.18 Despite the lack of screening, 
men account for more than 25% of 
osteoporosis-related fractures.19 As 
BMD testing currently is not feasible 
in the ED setting, any adult with a 
fracture (high or low impact) should 
be referred for outpatient testing. In 

older adults without osteoporosis, 
fracture risk factors include falls in 
the prior 12 months, any prior frac-
tures, and any decrease in BMD.20 
Risk stratifying patients by BMD 
alone or even by FRAX guidelines 
(World Health Organization screen-
ing guidelines) may not be sufficient 
to identify patients at high risk for 
fracture.21 Therefore, all older adults 
should be considered to be high risk 
for fracture, and imaging should be 
ordered liberally.

Multiple medical conditions also 
increase the risk of fracture. Any 
condition requiring chronic gluco-
corticoid use, such as inflammatory 
bowel disease, celiac disease, chronic 
obstructive pulmonary disease, 
and rheumatoid arthritis, decreases 
BMD.22 Neurologic, endocrine, 
renal, and other problems also pre-
dispose older adults to fracture. (See 
Table 1.) Patients on dialysis have 
an increased risk of fracture that is 
most often seen in older Caucasian 
females.23 An episode of acute kidney 
injury that requires dialysis, even if 
only temporarily, increases the risk of 
fracture.24 

Other risk factors include changes 
in body mass index (BMI), socio-
economic factors, and prior fracture 
history. Low BMI is a risk factor for 
hip and osteoporotic fractures, but is 
a protective factor for lower leg frac-
ture. High BMI is a risk factor for 
upper arm (humerus and elbow) and 
ankle fractures.25,26 Socioeconomic 
factors also may play a role in patient 
health and are especially important in 
the older adult population. Poverty 
itself is a risk factor for low BMD 

and fragility fractures, and the risk 
may begin with low socioeconomic 
status in childhood.27,28 The best 
predictor of future fracture, however, 
is prior fracture.22 Prior wrist frac-
ture doubles the risk of any future 
fracture.29 Men with a prior non-hip, 
non-vertebral fracture have a 41% 
chance of having a second fracture 
within 5 years of the initial fracture.30 
Further fractures decrease an older 
adult’s life expectancy significantly.31 
Patients diagnosed with a fracture in 
the ED should be considered high 
risk for future fractures and referred 
for preventative care, such as BMD 
testing, initiation of low BMD treat-
ment, geriatric assessment, or home 
safety assessment. 

Medications that 
Contribute to Fracture 
Risk and Complications

In addition to chronic glucocor-
ticoid use, many other medications 
have been implicated in increas-
ing the fracture risk in the elderly. 
Antipsychotic use in skilled nursing 
facility patients increases the risk of 
hip fracture in the first year after ini-
tiation,32 and changes in any psycho-
tropic medication including selective 
serotonin reuptake inhibitors (SSRIs) 
are associated with increased fall and 
fracture risk.33 Long-term warfarin 
use increases the risk of osteoporotic 
fractures in elderly men with atrial 
fibrillation (versus those with atrial 
fibrillation not on warfarin), but 
a similar effect was not noticed in 
women.34 Similarly, chronic levothy-
roxine use increases the risk of hip 

Executive Summary 

 z Five-year survival after an osteoporotic hip fracture is 
similar to that of patients with breast or other cancer. 
Almost one in 13 (7.5%) of those with fragility frac-
tures will die within 90 days of fracture.

 z Each standard deviation decrease in BMD increases the 
relative risk of fracture by 1.5. Nearly all 80-year-old 
women have low BMD, with 27% being osteopenic 
and 70% osteoporotic.

 z Thoracic and lumbar vertebral fractures are common 
from low-impact or high-impact trauma, and are esti-
mated at 27% of fragility fractures.

 z Patients diagnosed with a fracture in the ED should be 
considered high risk for future fractures and referred 
for preventative care, such as BMD testing, initiation 
of low BMD treatment, geriatric assessment, or home 
safety assessment.
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fracture in men but not in women.35 
This gender disparity may be due to 
the already elevated risk in women 
compared to men so that the effect 
of medications is less apparent in 
women. 

Anticoagulation use is also com-
mon and complicates fracture 
management. The use of oral anti-
coagulants may be associated with 
decreased BMD and increased 
fracture risk.36 The evaluation of a 
patient on anticoagulation with a 
closed fracture should include an 
assessment for compartment syn-
drome due to expanding hematomas.  
Open fractures in any extremity may 
require anticoagulation reversal and 
transfusion. Perioperative bleed-
ing is especially a concern in pelvic, 
acetabular, femur, and tibial frac-
tures, and these injuries frequently 
require transfusions.37 Patients on 
clopidogrel may have worse imme-
diate outcomes with emergent sur-
gery for hip fracture, but delaying 
surgery seven days to regain normal 
platelet function is associated with 
increased one-year mortality.38,39 In 
fact, a delay to surgery of more than 
24 hours for any reason is associated 
with increased mortality in patients 
with hip fractures.40 Reversing anti-
coagulation reduces hospital length 
of stay and complications in hip frac-
ture patients.41 Vitamin K reversal 
for orthopedic trauma patients on 
warfarin is both effective and cost 
effective.42 

Treatment of underlying predis-
posing factors such as reversal of 
anticoagulation (if indicated) and 
abnormal bone mineral density 
treatment can decrease morbid-
ity and mortality. Treatment with 
calcium and vitamin D reduces 
overall three-year mortality from a 
hip fracture in men by 43% and in 
women (with the addition of anti-
osteoporotic medications) by 36%.43 
The addition of calcium and vita-
min D in the first six weeks after a 
proximal humerus fracture has been 
shown to increase callus formation 
and BMD.44 Oral vitamin supple-
mentation of 700-800 IU must be 
given to achieve this effect, which 
is greater than the typical 400 IU 

in multivitamins.45,46 The effect of 
osteoporosis treatment on morbid-
ity and mortality for other types 
of fragility fractures is not as well 
characterized. Given the benign 

side-effect profile of vitamin D 
supplementation, we recommend all 
older adults with fractures be dis-
charged on vitamin D supplementa-
tion with follow up by their primary 

Table 1. Common Comorbidities that Increase the 
Risk of Fracture in Older Adults9,98,16,17

Gastrointestinal Inflammatory bowel disease, celiac 
disease

Neurologic Multiple sclerosis, Parkinson’s disease

Pulmonary COPD, pulmonary fibrosis with steroid 
use

Endocrine Type 1 diabetes, Addison’s disease
Hematologic Hemophilia A, hemophilia B

Renal End stage renal disease and possibly 
long-term renal insufficiency

Rheumatologic Rheumatoid arthritis
Oncologic Cancer with bony metastases

Table 2. Incidence of Fractures in Older Adult Men 
and Women30,53,54,70,73,83,99-101

Fracture Incidence (per 10,000 patient 
years)

Women Men
Lower vertebral- clinical and 
incidental‡

680 700

Hip‡ 50-76 33-36
C-spine** 18-85 18-85
Non hip, non vertebral, low trauma‡ 154 78
Distal Radius† 75 19
Ankle* 58 24
Proximal Humerus†† 42 15
Rib 40© 35*
Overall 2 million /year
‡ Incidence in ages ≥ 60, low energy trauma fractures only
** Incidence from Norway increases from 18/10,000 in 60-75 year olds up 
to 85/10000 in the oldest old, genders combined
† Incidence from Norway, ages ≥ 50, high and low energy trauma fractures
†† Incidence from US, ages ≥ 70, high and low energy trauma fractures
© Incidence in ages ≥ 60 in hospitalized patients only, low energy trauma 
fractures only 
* Incidence from US, ages ≥ 65, high and low energy trauma fractures
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care physician. Overall, older adults 
with fractures would benefit from a 
full medication review with atten-
tion to risks for immediate fracture 
treatment, as well as subsequent 
fracture prevention.

Overview of Common 
Fractures

Older adults are prone to different 
fractures and fracture mechanisms 
than a younger cohort. The fracture 
incidences tend to change after age 
50, when post-menopausal changes 
to BMD start. The most common 
fractures in older adults are verte-
bral fracture from compression or 
trauma, followed by hip and distal 
radius fractures. (See Table 2.) One in 
two women and one in five men will 
suffer from an osteoporotic fragility 
fracture, which is defined as any low-
energy trauma fracture. The most 
common fragility fractures are proxi-
mal humerus, hip, distal radius, and 
spinal fractures.

Thoracic and Lumbar 
Vertebral Fractures

Thoracic (see Figure 1) and lum-
bar vertebral fractures (see Figure 
2) are common from low-impact 

or high-impact 
trauma, and are 
estimated at 27% 
of fragility frac-

tures.19 Degenerative changes in the 
more mobile thoracolumbar junc-
tion and lumbar spine place older 
adults at higher risk for injuries to 
this area in high-impact traumas 
such as MVCs. Trauma registries 
demonstrate that the oldest old 
(80+ years) tend to have more upper 
thoracic and T-L junction injuries, 
while the younger old (60-79 years) 
may have more lumbar spinal frac-
tures. Younger adults tend to have 
flexion-distraction fractures, while 
older adults suffer the higher mor-
tality extension fractures.47 Stable 
compression fractures or mild burst 
fractures seen on X-ray and without 
neurologic symptoms may not need 
further imaging, but it is important 
to recognize that significant soft-
tissue injuries can be missed with 
these injuries, and CT or MRI may 
better clarify the extent of the injury. 
Helical spine CT is 99% accurate in 
identifying spinal fractures, as com-
pared to 87% accuracy of 2-view 
thoracolumbar X-rays (which may be 
even less accurate with low BMD). 
CT also aids in the assessment of 
fracture age and acuity.48 Acute ver-
tebral fractures have a three-year 
survival rate of 40-60% depending 

on the type of treatment. Acute frac-
tures can be treated with analgesics 
only, or treated surgically with bal-
loon kyphoplasty or vertebroplasty, 
which is best done in the first two 
months after an acute fracture.49 
Surgical treatment decreases mortal-
ity and chronic pain and increases 
quality of life compared to medical 
management.50,51  

Thoracic and lumbar compres-
sion fractures from low BMD or 
low-impact trauma are a significant 
health problem. The prevalence 
is around 20% in both women 
and men 70 years and older, and 
most are between T6 and L1.52  
Asymptomatic compression frac-
tures are often noted on routine 
chest X-rays. In one study of women 
with one or more risk factors for 
compression fractures, 31% had an 
undiagnosed moderate or severe 
vertebral fracture, and of these 
women, 75% did not have osteopo-
rosis on DXA scan.53 Additionally, 
18% may develop a new compres-
sion fracture in the year following 
diagnosis of the initial compression 
fracture.51 Therefore, prevention is 
very important, even if these frac-
tures are asymptomatic. ED referral 
or discussion with the patient about 
treatment options is also important, 
as most compression fractures will be 
treated on an outpatient basis unless 

Figure 2. L1 Compression Fracture

Image courtesy of Ademola Adewale, MD

Figure 1. Multiple Thoracic Spine 
Fractures

Image courtesy of Ademola Adewale, MD
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there is uncontrollable pain or con-
cern for cord injury.

Hip Fractures
Hip fractures (fractures of the 

proximal femur, including subcapi-
tal neck, intertrochanteric, subtro-
chanteric, and others) are some of 
the most common types of fragility 
fractures and are associated with the 
highest mortality. The incidence 
of hip fractures worldwide may be 
decreasing slightly due to imple-
mentation of national screening 
guidelines and preventative treat-
ment .54 (See Table 2.) Women more 
commonly suffer hip fractures at a 
rate of 4.5:1, but this difference is 
minimized after age 70.55 Other risk 
factors may include low vitamin K 
and vitamin D levels.56  

The clinical presentation of hip 
fracture classically occurs after a fall 
in an older individual, but can pres-
ent after any type of traumatic injury. 
In most instances, a hip fracture can 
be diagnosed from the history and 
physical exam. Patients are usually 
unable to bear weight on the affected 
side, have tenderness to palpation 
over the greater trochanter, and pain 
with external rotation, abduction, or 
axial loading of the hip. More obvi-
ous fractures will present with the leg 
in external rotation and shortened. 
The diagnostic imaging modality of 
choice is plain film X-rays of hip (see 
Figure 3), but CT or MRI may help 
characterize more subtle fractures, as 
X-rays are only 90-98% sensitive.57 
Occult, or X-ray-negative hip frac-
tures, make up 3-9% of hip fractures. 
Currently, MRI is the gold standard 
for the detection of occult fractures 
and should be considered in any at-
risk patient unable to bear weight 
after a traumatic event.57 

Treatment strategies include vari-
ous surgical options. It is important 
to optimize pre-operative health, but 
delays in surgery have been shown 
to increase mortality.38-40 Older 
adult patients commonly experience 
peri-operative complications such as 
hypoxia, delirium, anemia requiring 
transfusion, congestive heart failure, 
acute renal injury, and myocardial 
infarction.58 The most common 

post-operative complications are 
pneumonia, acute renal injury, and 
pressure ulcers.59 The risk of mor-
tality is much higher in those who 
suffer one or more complications. 
Those at highest risk of mortality 
and complications include patients 
on dialysis, those presenting in 
shock, patients with obesity, history 
of cardiopulmonary disease, diabetes, 
or a delay to surgery of more than 
48 hours.59 In high-impact trauma 
patients, such as MVCs or motorcy-
cle collisions, patients with any type 
of femur fracture (hip or distal) are 
more likely to have a perioperative 
MI; however, overall their mortality 
is similar to other older adult trauma 
patients without a femur fracture.60 
Despite definitive surgical manage-
ment, hip fractures in the elderly 
have a high mortality rate of 8.1% 
at 30 days and 21.6% at one year,58 
and a similar five-year survival rate 
as breast cancer patients.4 For those 
who survive, many do not regain 
their previous level of functioning 
and require skilled nursing care or 
home health assistance. The emer-
gency physician can decrease mor-
bidity and mortality by having a low 

threshold to proceed to CT or MRI 
to rule out occult fracture, facilitat-
ing pre-operative clearance (decreas-
ing time to surgery), and discussing 
delirium and pressure ulcer pre-
vention with family and staff. 
Depending on the anesthesia and 
hospitalist staff, pre-operative clear-
ance usually involves a pulmonary 
exam and chest X-ray, a cardiac exam 
with EKG and possibly echocardio-
gram if the patient has a history of 
heart failure or valve disorders, and a 
medication review. Pre-operative labs 
such as a type and cross, coagulation 
parameters (PT and PTT), and basic 
blood counts and chemistries are also 
required. Many of these tests can be 
obtained quickly in the ED. 

Cervical Spine Fracture
Cervical spine (c-spine) injury 

(see Figures 4 and 5) is a significant 
cause of morbidity and mortality in 
the geriatric trauma patient. Older 
adults account for 19% of c-spine 
injuries,61 but the likelihood of a 
c-spine injury is twice as high as that 
for a younger trauma patient,62 with 
many requiring surgical intervention. 
Rollover motor vehicle accidents and 

Figure 3. Hip Fracture
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older age increase the risk of c-spine 
fracture.63 Low-impact mechanisms, 
however, cause more than 50% of 
c-spine fractures.61 The injury pattern 
in older patients with cervical injury 
is also different than in younger 
patients. Due to the decreased range 
of motion of the cervical spine, 
elderly patients are more likely to 
sustain higher level c-spine fractures 
(see Figures 6 and 7), while younger 
patients are more likely to sustain 
lower c-spine injury. Elderly patients 
are also more likely to have addi-
tional intracranial injuries compared 
to younger patients. 

The diagnosis of c-spine fractures 
in the elderly can be elusive. The 
NEXUS study provides practitioners 
with a set of clinical criteria that, if 
met, put the patient in a very low 
risk category for c-spine injury.64 This 
landmark study did include a suf-
ficient number of geriatric patients, 
and a geriatric subgroup analysis 
shows 100% sensitivity for clinically 
significant injuries.62 However, many 
are reluctant to apply this clinical 
decision rule in the geriatric popu-
lation due to the number of older 
adults with fractures from minimal 
trauma with minimal symptoms.65,66 

Various retrospective studies describe 
limitations,63,67 but no clear prospec-
tive evidence has shown these criteria 
to be inferior in the geriatric popula-
tion. The Canadian C-spine Criteria 
uses age 65 and greater as a high-risk 
feature that requires imaging, but 
fewer clinicians use these criteria, as 
it is a more complicated algorithm 
to implement.65 The clinical exam is 
difficult in geriatric patients, as they 
commonly have decreased range of 
motion at baseline, baseline pathol-
ogy that can make plain films difficult 
to interpret, and may have clinically 
significant spinal injuries with mini-
mal symptoms. Therefore, CT (see 
Figure 8) should be the first imaging 
used to evaluate for c-spine injury in 
older patients. 

Treatment options include non-
operative immobilization with cer-
vical collar or surgery for internal 
fixation. Type II dens fractures are 
the most common type of cervical 
fracture in the elderly, and, thus, 
the best studied to determine the 
benefits from surgery. Some findings 
show protective effects with surgery 
in younger populations of geriatric 
patients.68 Other non-randomized 
studies have shown a functional and 
mortality benefit with surgical inter-
vention in those patients healthy 
enough to undergo surgery.69 The 
only available studies to guide treat-
ment options are limited to retro-
spective, uncontrolled studies. The 
decision to operate on cervical spine 
fractures in older adults depends 
on previous functional status and 
comorbidities in addition to the clin-
ical judgment of the neurosurgical 
team. Despite intervention, mortality 
with c-spine injury is high; one-year 
mortality from dens fractures compa-
rable to hip fractures at 37.5%.70 

Distal Forearm Fractures
Distal forearm fractures account 

for 19% of osteoporosis-related 
fractures19 and are almost always 
caused by a fall on an outstretched 
hand or an MVC. (See Figures 9 
and 10.) Theoretically, as balance 
and motor coordination decrease 
with age, older women are more 
likely to fall onto their hip than an 

Figure 4. Cervical Spine 
Fracture

Figure 5. Cervical Spine 
Fracture

Image courtesy of Howard Werman, MD Image courtesy of Howard Werman, MD

Figure 7. C2 FractureFigure 6. C1 Fracture

Image courtesy of Howard Werman, MDImage courtesy of Howard Werman, MD
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outstretched hand. However, the 
incidence of distal radius fracture 
still increases with age, with an 
increase from 34 per 10,000 patient 
years in women ages 50-54 to 101 
in those 85 years and older.71 This is 
more than double the incidence in 
men. Women are four times more 
likely to have a distal radius frac-
ture overall, but men are five times 
more likely than women to have a 
high-impact fracture.71 Older adults 
with distal radius fractures have a 
tendency toward better health than 
their peers with proximal humerus 
or hip fractures, and distal forearm 
fractures do not appear to increase 
mortality.72 However, there is still 
an increased risk for further frac-
tures.12 Emergency department 
management includes a high index 
of suspicion in any older adult with 
wrist pain, and splinting or orthope-
dic consultation, as indicated, based 
on the severity and displacement 
of the fracture. While the patient 
population with distal forearm frac-
tures tend to be high functioning, 
their ability to compensate for the 
immobilization of one hand may 
be decreased, especially if they nor-
mally walk with an assistive device. 
A home safety and functional assess-
ment is indicated prior to discharge, 
with admission for rehabilitation 
placement if needed. 

Figure 10. Distal Forearm Fracture

Figure 9. Distal Forearm FractureFigure 8. C4 Fracture

Image courtesy of Howard Werman, MD
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Ankle and Other Lower 
Extremity Fractures

Ankle, knee, and foot fractures 
are often seen after falls. Older 
adults suffer 20-30% of foot and 
ankle fractures, with an incidence 
of 42/10,000.73,74 In addition to 
the risk factors for any fracture, an 
elevated BMI is associated with a 
higher risk for ankle fractures.75 
X-rays are usually sufficient to diag-
nose fractures. Surgical intervention 
is needed frequently for trimalleolar 
fractures (74%), but less frequently 
for isolated malleolar fractures (11-
22%).74 Surgical repair in patients 
with increasing age, diabetes, or 
smoking history have a complica-
tion rate greater than 20%, but 
surgery may provide improved 
long-term function.76 A comparison 
of adults older than 70 years of age 
with ankle fractures treated con-
servatively (reduction and casting) 
versus operatively found that more 
than 25% of the conservative group 
had failure and required surgery at 
a later stage. Additionally, 72% of 
those treated operatively returned 
to their prior weight-bearing lev-
els of activity, as opposed to only 
42% in the conservative group.77 
Operative ankle fractures should be 
treated aggressively without pro-
longed delay to reduce the rate of 
wound and other complications.78,79 
Patella fractures usually occur from 
direct fall onto the knee. Depending 
on extensor tendon disruption and 
comminution, these may be treated 
operatively or conservatively. Both 
treatment courses result in 82% of 
patients returning to their prior 
functional status.80

Knee, foot, and ankle fractures 
may not be associated with low 
BMD as frequently as distal radius 
or vertebral fractures.81 However, 
these patients should still be referred 
for testing for low BMD to ensure 
appropriate treatment. Treatment of 
any older adult with a lower extrem-
ity fracture should also include 
a safety assessment with assistive 
devices, as many of these patients 
may not be able to appropriately use 
crutches or a walker with a cast or 
splint on a lower extremity. 

Proximal Humerus 
Fractures

Men and women share similar 
risk factors for proximal humerus 
fractures, most notably decreased 
BMD.82 In addition to low BMD 
and falls risk factors, antiepileptic 
use, diabetes mellitus, obesity, and 
left-handedness all increase the risk 
of proximal humerus fracture.83 
The risk increases with age, starting 
around 45 years old and peaking 
around 85 years old.84 Older adults 
with proximal humerus fractures 
tend to be less physically and men-
tally impaired than age-matched col-
leagues with hip fractures, but they 
still have increased mortality in the 
initial year after fracture.72 Women 
account for two-thirds of proximal 
humerus fractures in older adults, 
while men make up a greater propor-
tion in younger adults. (See Figure 
11.) Additionally, these fractures 
are more likely to be complicated 
by comminution or displacement 
in older adults.85 In non-displaced 
fractures, there is insufficient evi-
dence to recommend surgery versus 

immobilization, and, therefore, most 
non-displaced proximal humerus 
fractures are treated with a shoul-
der immobilizer and early physical 
therapy.86 Despite treatment, proxi-
mal humerus fractures can decrease 
quality of life and independence 
chronically. If patients have not 
recovered good range of motion 
and strength within a year, they will 
continue to have chronic difficul-
ties.87 Additionally, this fracture may 
decrease a patient’s ability to use 
adaptive equipment such as a walker, 
cane, or grab bars; a home health-
care needs and safety assessment 
should be done prior to discharg-
ing a patient who may not be able 
to maintain independence with this 
injury.

Facial Fractures
The most common mechanisms 

resulting in facial fractures include 
falls (50%) and motor vehicle crashes 
(20%).88,89 These fractures are 
associated with significant morbid-
ity and mortality, with up to 11% 
in-hospital mortality.88,89 The most 

Figure 11. Proximal Humerus Fracture
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common facial bone injured is the 
mandible (18%) (see Figures 12 and 
13) and then the orbital floor (15%) 
(see Figure 14) and zygoma (15%) 
(see Figure 15). Providers should 
be aware that facial fractures along 
with upper extremity injuries are 
the most common presentations of 
elder abuse. Particular care should 
be taken to explore possible abuse 
in high-risk situations, such as when 
there is a culture of violence in the 
family or a vulnerable patient with 
dementia or social isolation.90 If 
there is any concern for safety, the 
patient should be admitted until a 
full social work evaluation can be 
done.  

Patients with any trauma and con-
cerning bruising or tenderness of the 
face should undergo maxillofacial 
CT imaging. Patients with facial frac-
tures may also sustain other injuries, 
including brain, extremity fractures, 
cervical spine fracture, and spinal 
cord injuries. Additional imaging, 
such as non-contrast CT of the brain 
or CT angiography, may be indicated 
to evaluate for intracranial pathology 
or blunt carotid injury. The majority 
of facial fractures in older adults are 
managed non-operatively.88,89 In one 
clinical series, 30% of patients died 
before any operative intervention, 
65.9% had non-operative manage-
ment, and only 5% required internal 
fixation. 

Mandible and LeFort fractures 
are the most likely to require opera-
tive intervention. Functional and 
cosmetic outcomes that affect qual-
ity of life determine the need for 
intervention. Fractures that interfere 
with mastication and jaw function 
are likely to be more problematic 
for long-term quality of life if left 
untreated.91 In another reported 
series, open reduction was used 
in 28.8% of patients, 26.9% were 
treated with closed reduction, and 
44.2% did not undergo any treat-
ment.92 The variation in treatment 
for similar fractures again may be 
dependent upon the baseline char-
acteristics of the patient, including 
comorbidities and functional status. 
Emergency department management 
includes a low suspicion for facial 

Figure 12. Bilateral Mandibular Fracture

Figure 13. Bilateral Mandibular Fracture
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imaging, adequate pain control, 
and a thorough evaluation of func-
tion, including neurologic status, 

extraocular movements, and ability 
to masticate and swallow, in addition 
to specialist consultation as needed.  

Rib Fractures
Ribs are commonly fractured 

in high-impact mechanisms. In 
trauma registries, rib fractures are 
found in 38% of admitted older 
adults.93 Diagnosing rib fractures 
can be difficult, as plain films have 
low sensitivity, missing 50% of rib 
fractures. CT imaging of the chest, 
however, is highly sensitive. In clini-
cal practice, rib fractures missed on 
plain films do not seem to impact 
clinical outcomes. One retrospective 
study found that any rib fracture or 
pulmonary contusion identified on 
plain films (see Figure 16) increased 
the incidence of pulmonary mor-
bidity and mortality, whereas frac-
tures identified only by CT did not 
increase mortality rates.94 

Compared to the younger patient, 
older adults with rib fractures have 
greater incidence of morbidity (days 
on ventilator, pneumonia, etc.), 
along with an increased mortality. In 
one series, elderly patients with rib 
fractures suffered a mortality rate of 
22%, compared to 10% for younger 
patients.93,95 Also, the number of rib 
fractures correlates with increased 
morbidity and mortality. Geriatric 
patients had significantly increased 
mortality rates if they suffered three 
or more rib fractures. The incidence 
of complications of pneumonia or 
ARDS was also linearly associated 
with the number of rib fractures. A 
recent meta-analysis showed that age 
greater than 65, three or more rib 
fractures, pre-existing conditions, 
and pneumonia were strong predic-
tors of mortality in patients with 
blunt traumatic chest wall injury.96 In 
addition to increasing morbidity and 
mortality, a rib fracture in a post-
menopausal woman (≥ 45 years old) 
increases the risk of further rib frac-
ture by fivefold and the risk of any 
other fractures by more than double. 
Despite their association with MVC 
and high-energy trauma, rib frac-
tures in post-menopausal women 
and older adults are associated with 
osteoporosis, and these patients 
should be referred for testing and 
treatment.97 

Treatment of isolated rib frac-
tures is largely supportive and often 

Figure 14. Orbital Floor Fracture

Figure 15. Zygoma Fracture
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done as an outpatient. Analgesia is 
important, as pain from rib fractures 
generates shallow breathing, leading 
to atelectasis and susceptibility to 
pneumonia. Some authors support 
the use of perioperative epidural 
anesthesia, which has been shown in 
limited studies to decrease morbidity 
and mortality.95 This may limit the 
need for narcotic analgesia, which is 
associated with falls, over-sedation, 
and constipation in older patients. 
However, there have been no ran-
domized trials to evaluate the poten-
tial benefits of epidurals. Surgical 
intervention may be warranted to 
improve ventilation when there 
are significant rib fractures or flail 
chest that is limiting the mechani-
cal pull of the chest wall.98 Incentive 
spirometers should be prescribed 
and instructions given to continue 
ambulation and deep breathing. If 
there are multiple comorbidities, 
concerns about the side effects of 
analgesics, or concerns about patient 
understanding, admission for initial 
pain control and pulmonary toilet is 
warranted. 

Conclusions
Older adults have high rates of 

fractures, which are associated with 
higher morbidity, higher mortality, 
and more frequent social and home 
health care complications than in 
younger patients. Any fracture in an 

older adult may be compli-
cated by low BMD, and all 
should be referred for testing 
and treatment. Starting vita-
min D supplementation and 
referring for outpatient BMD 
testing can be done from 
the emergency department 
in order to improve heal-
ing and prevent subsequent 
fractures. Physicians must 
also give increased attention 
to a patient’s social situation 
and ability to care for the 
injury at home. Physicians 
should be aware of occult 
fractures, or X-ray-negative 
fractures, especially when a 
patient has persistent pain or 
inability to ambulate. Once 
identified, older adults with 

fractures should be treated swiftly 
and aggressively. When surgical 
repair is indicated, it should not be 
delayed due to the patient’s age, as 
delays more than 24 hours are asso-
ciated with higher complication risks. 
Overall, this is a high-risk popula-
tion prone to repeat injury that 
should be treated cautiously, with 
extra attention given to comorbidi-
ties, home safety, and future fracture 
prevention. 
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CNE/CME Questions
1. After identifying a fragility fracture, the 

appropriate management includes which 
of the following?
A. Assess patient’s ongoing fall risk and 

intervene as needed.
B. Prescribe calcium and vitamin D 

supplementation.
C. Refer the patient to appropriate 

orthopedic specialists.
D. all of the above

2. Which patient is at the highest risk of  
fragility fracture?
A. 35-year-old obese woman on lisinopril
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B. 65-year-old man with a prior fragility 
fracture

C. 60-year-old woman with known 
osteopenia

D. 68-year-old woman with normal 
BMD on DEXA

3. An elderly man presents to the ED after a 
fall at his nursing home. The only inter-
vention done by EMS was to start an IV. 
The patient is able to talk and is com-
plaining of hip pain. What should be done 
first in management of this patient?
A. Fully undress the patient.
B. Obtain a CT scan of the hip.
C. Evaluate cervical spine and stabilize if 

needed.
D. Obtain an MRI of the hip.

4. A 72-year-old female with a history of 
atrial fibrillation on Coumadin presents 
after a fall with a left intertrochlear hip 
fracture. According to the current litera-
ture, which of the following is true?
A. Patients with open fractures should 

not have anticoagulation reversed 
prior to surgery.

B. Surgical delay for full reversal is asso-
ciated with increased mortality.

C. Patients on warfarin are at lower base-
line risk for fragility fracture.

D. Reversing anticoagulation increases 
hospital length of stay.

5. A 78-year-old male presents after a roll-
over MVC. The initial chest X-ray shows 
four left-sided, minimally displaced rib 
fractures. In the trauma patient, which of 
the following is true?
A. Clinically significant rib fractures can 

be reliably seen on plain films.
B. Mortality and morbidity increase with 

the number of rib fractures.
C. Pneumonia and ARDS are possible 

complications from rib fractures.
D. All of the above are true. 

6. A 62-year-old male on warfarin and 
hemodialysis presents for a syncopal 
episode. He was placed in cervical spine 
precautions en route, and on initial 
evaluation complained of midline cervi-
cal tenderness. An X-ray demonstrates 
non-displaced fracture of the C2 dens. 
When discussing the case with the junior 
neurosurgical resident, he proposes the 
possibility that this could be an old injury 
because he has never seen a dens fracture 
from the described mechanism. What 
additional information will help guide 
further management?
A. Elderly patients are more likely to suf-

fer cervical spine injury from minor 
trauma.

B. The patient had decreased neck 
mobility at baseline.

C. Warfarin and dialysis are not associ-
ated with decreased BMD.

D. The patient has no neurological  
deficits.

7. A 68-year-old male with osteoporosis 
presents with a mid-shaft ulnar fracture. 
Three weeks ago he was seen for a frac-
ture of the zygoma (a facial bone), which 
was managed conservatively. The patient 
appears disheveled and somewhat mal-
nourished. After full trauma evaluation 
and splinting the arm with orthopedic 

referral, the next step in management 
should include which of the following?
A. discharge to home with adequate 

analgesic medication
B. additional history with social work 

consult
C. CT of the brain
D. referral to neurology for dementia

8. Patients with increased risk of fragility 
fracture include:
A. patients with COPD
B. patients with type 1 diabetes
C. patients requiring dialysis
D. all of the above

9. A 68-year-old woman slips on an icy side-
walk getting her mail and suffers a proxi-
mal humerus fracture. She is discharged 
with a shoulder immobilizer, a narcotic 
pain medication, and a referral for ortho-
pedic follow-up. She is at risk for which of 
the following?
A. further falls
B. chronic decreased mobility in the 

shoulder joint
C. difficulty with activities of daily living 

at home due to arm immobilization
D. all of the above

10. A 71-year-old man presents to the ED 
with back pain of 2 days duration. No 
trauma was involved, and no neurologic 

deficits are noted on exam. X-rays demon-
strate a compression fracture at T10, but 
cannot assess if this is new or old, and you 
have no prior imaging for comparison. 
Which of the following is incorrect?
A. Spinal CT or MRI may further delin-

eate acute vs chronic fracture.
B. He has almost a 1 in 5 chance of a 

second vertebral compression fracture 
within a year of the first. 

C. He should be referred for BMD test-
ing and started on vitamin D supple-
mentation.

D. This is probably incidental and can be 
ignored. 

11. Which of the following is true regard-
ing the use of oral anticoagulants and an 
older patient with a fracture?
A. Use of oral anticoagulants may be 

associated with decreased BMD.
B. Use of oral anticoagulants may be 

associated with increased fracture risk.
C. Evaluation of the patient should 

include a careful evaluation for com-
partment syndrome.

D. all of the above

12. Treatment of underlying predisposing 
factors such as bone mineral density treat-
ment may decrease morbidity and mortal-
ity in patients with hip fractures.

CNE/CME Instructions

HERE ARE THE STEPS YOU NEED TO TAKE TO EARN CREDIT FOR 
THIS ACTIVITY:

1. Read and study the activity, using the provided references for further research.
2. Scan the QR code below, or log on to www.cmecity.com to take a post-test; 

tests can be taken after each issue or collectively at the end of the semester. First-time 
users will have to register on the site using the 8-digit subscriber number printed on their 
mailing label, invoice, or renewal notice.

3. Pass the online tests with a score of 100%; you will be allowed to answer the 
questions as many times as needed to achieve a score of 100%.

4. After successfully completing the last test of the semester, your browser will be 
automatically directed to the activity evaluation form, which you will submit online.

5. Once the completed evaluation is received, a credit letter will be e-mailed to 
you instantly. You will no longer have to wait to receive your credit letter.

CNE/CME Objectives

Upon completing this program, the participants will be able to:
• discuss conditions that should increase suspicion for traumatic injuries;
• describe the various modalities used to identify different traumatic conditions;
• cite methods of quickly stabilizing and managing patients; and
• identify possible complications that may occur with traumatic injuries.
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A. true
B. false

13. Which of the following is true regarding 
distal forearm fractures?
A. The incidence of distal radius fracture 

decreases with age.
B. Older adults with distal radius frac-

tures have worse health in general 
than those with hip fractures.

C. A home safety and functional assess-
ment is indicated prior to  
discharge.

D. There is no increased risk of future 
fractures.
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Dear Trauma Reports Subscriber:

This issue of your newsletter marks the start of a new continuing education semester and provides us with an opportu-
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Trauma Reports, sponsored by AHC Media, provides you with evidence-based information and best practices that help 
you make informed decisions concerning treatment options. Our intent is the same as yours — the best possible patient 
care.  

Upon completion of this educational activity, participants should be able to:

• discuss conditions that should increase suspicion for traumatic injuries;
• describe the various modalities used to identify different traumatic conditions;
• cite methods of quickly stabilizing and managing patients; and
• identify possible complications that may occur with traumatic injuries.
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1. Read and study the activity, using the provided references for further research.
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semester. First-time users will have to register on the site using the 8-digit subscriber number printed on their mailing label, 
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3. Pass the online tests with a score of 100%; you will be allowed to answer the questions as many times as needed to 
achieve a score of 100%. 
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Trauma Reports
2014 Reader Survey

In an effort to learn more about the professionals who read Trauma Reports, we are conducting this reader
survey. The results will be used to enhance the content and format of Trauma Reports.

Instructions: Fill in the appropriate answers. Please write in answers to the open-ended questions in the space 
provided. Please insert this survey in the provided envelope along with your continuing education evaluation, 
or fax it to 404-492-5933. The deadline is July 1, 2014.

A. Always
B. Most of the time
C. Some of the time
D. Rarely
E. Never

1. Are the articles in Trauma Reports written about issues of
importance and concern to you?

12. How would you describe your
satisfaction with your subscription to TR?

A. Very satisfied
B. Somewhat satisfied
C. Somewhat dissatisfied
D. Very dissatisfied

Questions 4-9 ask about coverage of various topics in
Trauma Reports. Please mark your answers in the following
manner:

4. Pediatric burns
 (July/Aug. 2013)

A. very useful B. fairly useful C. not very useful D. not at all useful

A B C D

A B C D

A B C D

A B C D

5. Civilian blast injury
(Sept./ Oct. 2013)
6. Blunt abdominal pain in
pediatrics (Nov./Dec. 2013)
7. Maxillofacial trauma
(Jan./Feb. 2014)
8. Obesity in trauma care
(March/April 2014)
9. Fractures in older adults
(May/June 2014)

A B C D

A B C D

13. What is your title?
A. Practicing emergency medicine physician
B. Trauma surgeon
C. Emergency department or surgical nurse
D. Physician assistant
E. Professor/academician

F. Emergency medicine manager/director
G. Resident

14. On average, how much time do you
spend reading each issue of TR?

A. fewer than 30 minutes
B. 30-59 minutes
C. 1-2 hours
D. more than 2 hours

15. On average, how many people read
your copy of TR?

A. 1-3
B. 4-6
C. 7-9
D. 10-15
E. 16 or more

11. Do you plan to renew your subscription to TR? A. yes B. no

If not, why?

2. How would you rate your overall
satisfaction with your job?

A. Very satisfied
B. Somewhat satisfied
C. Somewhat dissatisfied
D. Very dissatisfied

3. What are you most dissatisfied with in your job?
A. staffing
B. heavy workload
C. low morale in your department or facility
D. impact of cost-cutting on quality of care

E. other

17. How large is your hospital?
A. fewer than 100 beds
B. 100-200 beds
C. 201-300 beds
D. 301-500 beds
E. more than 2,00010. How do you receive Trauma Reports?

A. I am a paid subscriber (proceed to question 11)
B. I receive it as a supplement to another publication (skip to question 12)

16. On average, how many articles do you
find useful in TR each year?

A. 1-2
B. 3-4
C. 5-6



29. What do you like most about Trauma Reports?

30. What do you like least about Trauma Reports?

31. What specific topics would you like to see addressed in Trauma Reports?

Contact information (optional):

Please rate your level of satisfaction with the following items.

18. Quality of newsletter A B C D
A B C D
A B C D
A B C D
A B C D
A B C D

19. Article selections
20. Timeliness
21. Length of newsletter
22. Overall value
23. Customer service

A. excellent  B. good  C. fair  D. poor
25. With which publication do you receive
Trauma Reports?

A. Emergency Medicine Reports
B. Pediatric Emergency Medicine Reports

28. Has reading Trauma Reports changed your clinical practice? If yes, how?

24. What type of education credits do you
earn from Trauma Reports?

A. Continuing medical education
B. Nursing contact hours
C. I do not participate in the CNE/CME activity.

26. Would you subscribe to Trauma Reports if
it were available as a 12-month subscription?

A. yes
B. no

27. To what other publications or information
sources do you subscribe?




