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Abstract
Distal radius fractures are one of the most common types of fractures, accounting for around 25%
of fractures in the pediatric population and up to 18% of all fractures in the elderly age group.
Although the pediatric and elderly populations are at the greatest risk for this injury, distal radius
fractures still have a significant impact on the health and well-being of young adults. Data from
the past 40 years has documented a trend towards an overall increase in the prevalence of this
injury. For the pediatric population, this increase can likely be attributed to a surge in sports
related activities. The growth of the elderly population and a rise in the number of active elderly
are directly responsible for the increase seen in this age group. Understanding the epidemiology of
this fracture is an important step towards the improvement of the treatment strategies and
preventative measures which target this debilitating injury.
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Introduction
Distal radius fractures are one of the most common types of fractures, with over 640,000
cases reported during 2001 in the US alone.1 For reasons not fully understood, and likely
multi-factorial, the incidence of this fracture appears to be on the rise in the US and
abroad.2–5 Many of the societal effects of these fractures extend beyond the significant
medical costs, including decreased school attendance, lost work hours, loss of independence
and lasting disability. Fragmented care and coding discrepancies can make accounting for
the true number of these fractures difficult, likely underestimating the rates typically quoted
in the literature. When analyzing the incidence of distal radius fractures, there are three
major populations to consider: children and adolescents, young adults, and the elderly. The
pediatric and elderly populations are both considered at high risk for this injury, and the
contributing factors will be examined in this paper. In addition to the 3 main age groups,
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gender and ethnicity may also be considered distinct risk factors within each of these
populations. Understanding the epidemiology of distal radius fractures can help physicians
choose the most appropriate treatment options for the fracture, as well as effectively target
preventative measures towards at-risk populations.

Population Incidence
Overall

Chung and Spilson used data from the National Hospital Ambulatory Medical Care Survey
(NHAMCS) database and determined that 1.5% of all emergency department visits were due
to hand and wrist fractures. Radius and ulna fractures consisted of 44% of these fractures.1

This study corresponds to a study by Larsen and Lauritsen showing that distal radius
fractures accounted for 2.5% of all emergency department visits.6 These numbers vary more
widely in earlier reports, but still represent a high incidence rate. In 1962, an analysis of
fractures in Sweden documented the number of distal radius and ulna fractures to be as high
75% of all forearm fractures.7 A study by Knowelden et al. in 1964 found 32% of all
fractures seen in women over the age of 35 in the distal end of the radius.8

Trends of increasing incidence
Current and past clinical data point to a rise in the incidence of distal radius fractures for the
pediatric, adult, and elderly populations in recent years. This phenomenon has been a subject
of debate as early as the 1960’s when Alffram and Bauer published their report on the
increasing occurrence of distal radius fractures in a large Swedish city.7 A study from
Rochester, Minnesota found a 17% increase in the incidence of this injury over a 40 year
period.2 The incidence in Sweden almost doubled for the elderly population over a 30 year
time span when compared to previous data from the same location. During the same study
period as this increase, the incidence rates of shaft fractures of the radius and ulna remained
the same, lending further validity to the increase in distal radius fractures as a legitimate
trend.9 Although there is no single factor responsible for this phenomenon due to the
absolute prevalence of distal radius fractures, any individual contributing factor is bound to
have confounding variables.

Many theories have been proposed to determine the source of the increasing rates of distal
radius fractures, but studies correlating a specific cause to the incidence of this injury must
be carefully evaluated. The influence of lifestyle and environmental factors on the risk and
incidence of distal radius fractures has recently been assessed to further examine the causes
for the increasing rates. One study found a 30% greater risk for a distal radius fracture in
urban women over rural women.10 Although the data indicated a significant difference
between risk factors, it could not seem to determine the cause of this discrepancy, even after
analyzing lifestyle and health factors. Others point to the impact of epigenetic influences on
the development of diseases such as childhood obesity and osteoporosis as a basis for the
increasing incidence of this fracture in different populations.11,12 It is possible that changing
cultural dietary habits may be altering bone metabolism, affecting the overall incidence of
distal radius fractures. Additionally, as the population ages and individuals strive to remain
active, fractures due to relatively minor traumas have increased.7 Other theories will be
discussed in further detail throughout the following sections.

Costs
As the incidence of distal radius fractures rises, the short and long term costs become
apparent. Each year, fractures account for over half of the days patients spend in the hospital
receiving treatment and care for upper extremity injuries.1,13 The costs of treating distal
radius fractures in the pediatric population of the United States has been cited to be in
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upwards of $2 Billion per year.12 This is not surprising considering the overall prevalence of
this injury. Chung et al. recently evaluated the costs that accompany this injury with respect
to the elderly community. They found in 2007, Medicare paid $170 million in distal radius
fracture related payments.14 Additionally, they projected that the future burden of Medicare
could be $240 million if the current trend in the use of internal fixation continues. These
costs did not include any secondary expenses associated with this injury such as prescription
drugs, lost time at work, and loss of independence, which may be more significant than the
direct costs. This data reveals the significant socioeconomic costs incurred as a direct result
of distal radius fractures, and highlights the importance of analyzing preventative measures
and treatment protocols for individuals who are at a high risk for or suffer from this injury.

Pediatric Incidence
Children and adolescents are at a particularly high risk for distal radius fractures, in part due
to a rapidly developing skeletal structure. Studies have documented that up to 25% of
fractures in children involve the distal end of the radius.15–18 A study by Landin estimated
that until the age of 16, the risk of getting a fracture is 42% in boys and 27% in girls.15 In
this analysis, fractures of the distal forearm accounted for approximately 21% of all
fractures in the pediatric population. The indirect costs of this injury are incalculable in
terms of medical costs, lost time from school, and even future work potential.

Increasing overall incidence
The incidence of distal radius fractures in children appears to be rising, but it is difficult to
explain the exact cause of this steady increase over the past 40 years (Figure 1).3,19,20 Some
studies suggest this could be the result of an overall increase in the participation of sports
related activities in the pediatric population.3,12,19,21 Putter et al found an increase in sports
related activities correlated with an increase in sports-related distal radius fractures (Figure
2). In another study, 23% of all sports fractures occurred in the distal part of the radius.22

However, Mathison and Agrawal attest that this increase may be due to an improved access
to care and better detection of fractures.21

Age and Bone Biology
Studies have revealed the average fracture incidence related to age to be higher in boys than
in girls.12,15 In the 1960’s, the peak rate of fractures of the distal radius was found to occur
during the start of puberty, between the ages of 10 to 14.7 A study in 1989 found the peak
age to be specifically between 11.5–12.5 years old for girls and 13.5–14.5 years old for
boys,23 while more recent data suggests that for girls the peak age is anywhere from 8–11
and for boys from 11–14.19 Using current data from the NHAMCS, Chung and Spilson
recently documented this peak for the pediatric population, and noted a similar trend (Figure
3). After this peak rate of occurrence, the frequency of distal radius fractures consequently
lowers, and is then only exceeded by the incidence rates in women 50 years of age and
older.23 Although it might seem logical to attribute the causes of this peak rate during
puberty to an increase in physical activity, it is known that activity levels tend to decrease as
children progress through puberty.24 Rather, the peak rate of fractures appears to be closely
correlated to the bone mineral density and bone mineral content of the distal radius during
the pubescent growth spurt.

Studies have confirmed a large dissociation between skeletal growth and mineralization
during puberty, which may account for the increased fragility of bones seen during this stage
of development.23,25–28 In an early study on the subject, Krabbe et al. found that during the
pubescent growth spurt, children experience large, sudden advances in linear development,
or bone lengthening, concurrent with very small increases in bone mineral content.25 The
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process of bone mineralization cannot keep up with the abrupt increase in new bone
development, resulting in bones that are particularly susceptible to fracture. After puberty,
linear development begins to slow, and bone mineral content begins to increase rapidly,
creating stronger bones that are more resistant to trauma. Ryan et al. found a statistically
significant higher proportion of injuries due to minor trauma in the 10–14 age group when
compared to the 5–9 age group.12 This may suggest that a weakened skeletal structure due to
low rates of bone mineralization during the adolescent growth spurt leaves even a minor
trauma with the potential to cause a distal radius fracture.

Additionally, some suggest there may be a brief period of increased cortical porosity during
the adolescent growth spurt to allow for efficient absorption of calcium required by the
bones during this rapid stage of growth.29 Prior to mineralization, the increased bone
porosity may contribute to the peak rate of distal radius fractures seen during this period of
rapid physiological development.

Gender and Ethnicity
The incidence rate of distal radius fractures is known to be higher in boys than in girls. A
study by Ryan et al. demonstrated a statistically significant difference between the incidence
rates of boys and girls, with 64% of all fractures occurring in boys.12 Other studies have
shown similar results.3,15,20,23 There is no evidence suggesting significant ethnic differences
in the rates of pediatric distal radius fractures. One large study found no significant
difference in the rate between urban and rural pediatric populations.19

Mechanism of Injury
The mechanism of injury in distal radius fractures in the pediatric population has been well
documented. The main types of activities causing distal radius fractures in children are
sports, car accidents, and playing. Khosla et al. found that from 1999 to 2001, 10% of all
pediatric distal radius fractures in Olmsted County occurred while children were using
playground equipment.19 Data from Ryan et al. documented 30% of distal radius fractures
resulting from sports related injuries in the 10–14 age group, while sports were responsible
for 47% of these fractures in the 15–17 age group. The most common mechanism of injury
was fall related, with studies showing around 80% of injuries occurring in this fashion.12,30

Young Adult Incidence
The incidence of distal radius fractures in the adult population is significantly lower than in
other age groups.31 As a result of this lower incidence, and the apparent random occurrence
of fractures in this low risk group, little data is available on this population regarding the
epidemiology of this injury. However, even at a low rate, the complications following this
injury can result in lasting disability in previously young, healthy individuals. Although
infrequent, these fractures are still the most common injury in the young adult population.32

Sports and car accidents are known to be one of the most common causes of distal radius
fractures in young adults.

Gender and Ethnic differences
Research has shown that white women have higher rates of distal radius fractures in
individuals above the age of 65, a trend not apparent in younger adults.33,34 Brogren et al.
found that in the age group of 19–49, men and women had almost identical incidence rates.
However, when looking at the age group from 19–65, women had almost double the rate
when compared to men, likely owing to the onset of osteoporosis in women over 50 years
old.31 A study by Chung and Spilson found that Caucasians represented 83% of all fractures
but also had the largest proportion of emergency department visits.1 If other ethnic
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minorities are less likely to present themselves to the emergency room after an injury than
Caucasians, this may account for the discrepancy in the published rates of ethnic differences
in distal forearm fractures.

Elderly Incidence
Distal radius fractures account for up to 18% of all fractures in the over-65 age group.35

Numerous factors contribute to this risk, including architectural changes in the bone,
increased activity levels, and metabolic bone disease. This fracture will prove to be a strain
to the medical system over the next several decades due to the explosive growth of the
elderly population.14

Most fractures occurring in the elderly are the result of trauma due to a low energy force,
with a fall from a standing height the leading cause of injury.36,37 Many of the accidents
causing these low energy fractures occur as an individual tries to stop a fall with a dorsally
outstretched hand. Evidence has also shown that distal radius fractures seem to occur more
often in cognitively intact individuals as opposed to those with significant dementia. Women
with good neuromuscular control and faster walking speeds were found to be at higher risk
for distal radius fracture, as they tend to “reach-out” to break a fall, rather than fall onto the
side of their arm or leg, which would result in a proximal humerus or hip fracture.13,38

Age and Gender
Age and gender have a pronounced effect on the incidence rates of distal radius fractures in
the elderly community. Women are known to have a significantly greater risk of this injury
than men in this age group, as compared to the opposite trend found in the pediatric
population. Baron et al. found that one of the largest gender discrepancies occurred in the
distal forearm, when looking at fracture rates in the over 65 age group.35 According to the
data, the women in this study were approximately 4.88 times more likely than men to obtain
a distal forearm fracture. This is in direct contrast to rate ratios in other regions of the upper
extremity, where women had a risk factor of around only 3 times that of men. Brogren et al.
also documented comparable differences between elderly men and women, finding women
had a higher overall incidence, with almost 5 times more fractures in women than in men.31

They noted that the incidence for women increased rapidly from 50 years of age and older,
almost doubling every 10 years until 90 years of age (Figure 4). The incidence in men
remained low until 80 years of age, but despite this increase, still remained significantly
lower than the rates seen in women. Flinkkila et al. took a closer look at this trend, breaking
the age groups into 5 year increments, and found a similar trend (Figure 5).

Osteoporosis
Osteoporosis and osteopenia are common degenerative bone diseases that plague the elderly
population. They are caused by a reduced capacity to build and remodel bone. The World
Health Organization defines osteoporosis as an individual with a bone mineral density −2.5
standard deviations or less than that of a matched adult, whereas osteopenia falls between
osteoporosis and normal bone density for age matched controls.39 Low bone mineral density
has been well documented in elderly women who suffer a distal radius fracture.40–45 A
recent study by Øyen et al. found that decreased bone mineral density was a better predictor
of the risk of distal radius fractures in women than in men, but a significant predictor in both
men and women once osteoporosis was diagnosed.43

Clayton et al. recently documented the relationship between osteoporosis and the severity of
distal radius fractures.46 This study indicated that less bone mineral density was correlated
with more severe, intra-articular fractures. It also revealed that a decrease in bone mineral
density is related to an increase in the probability of early instability after closed reduction,
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with a 66% chance in the osteoporosis group compared to only a 48% chance in the normal
group. Additionally, they found that the probability of late carpal malalignment was 35% in
the osteoporosis group but only 25% in the normal group.

Pediatric Outcomes
Age

In skeletally immature individuals, anatomic reduction of distal radius fractures is usually
not required due to the potential for growth and remodeling, and operative intervention is
seldom warranted. This fracture is rarely intra-articular, allowing for initial imperfect
reductions to be well-tolerated. It is accepted that distal fractures have a more favorable
prognosis than those in a more proximal aspect of an extremity. Observational studies
indicate displacement of very distal fractures in patients of all ages is better tolerated than
more proximal malunions in even very young children.47,48

Based on long-term functional outcomes of malunions in pediatric forearm fractures,
Noonan et al. made a series of recommendations for reduction in pediatric patients
presenting with this injury. For patients less than 9 years old, reduction could be accepted
with complete displacement (bayonet apposition) and up to 1cm of shortening, 15 degrees of
angulation, and 45 degrees of malrotation, without resulting in functional deficits. In
children 9 years of age and older, 30 degrees of malrotation is acceptable, with 10 degrees of
angulation for proximal fractures and 15 degrees for more distal fractures.49 Complete
bayonet apposition is acceptable, especially for distal radius fractures, as long as angulation
does not exceed 20 degrees and 2 years of growth remains.49

Complications
It is important to note that children with distal radius fractures have particularly low rates of
complications,3,50 often attaining superior outcomes with casting alone. This results from
the fact that the developing bone in children has a remarkable ability to remodel itself back
into the correct anatomic orientation after trauma, even an injury as severe as a fracture. A
recent study showed that only 17 out of 305 distal radius fractures in children had a
complication.50 The tendency of surgeons to strive for perfect anatomic reduction in patients
with distal radius fractures has caused debate over the appropriate treatment protocol for
children with these injuries. A study by Do et al. compared the functional outcomes of
children with distal radius fractures who underwent closed reduction and those who had only
splint stabilization.51 The 34 children who had no attempted reduction had the same
functional results at their follow-up visits as the 34 children who underwent reduction. In
addition, they found the total cost for patients with attempted reduction to be 50% more than
those without reduction, even though both groups achieved the same functional outcomes
with no complications at their follow-up visits. A more recent study by Al-Ansari et al.
showed that 0 out of 124 children with minimally angulated distal radius fractures required
surgical intervention or manipulation of any type before a cast was applied.30

On occasion, pediatric distal radius fractures are accompanied by distal ulna fractures. Most
studies to date have not separated outcomes from isolated distal radius fractures from those
that include a distal ulna fracture (complete or incomplete).47 Synostosis is a rare but
difficult to treat complication in this type of injury. Those most at risk are individuals with
high energy trauma or those with a concomitant head injury.52 Re-fracture at the same site
following a distal radius fracture is not infrequent if the immobilization is removed too early
and the child returns to activities before the lamellar bone has fully remodeled. Outcomes
following re-fracture have been documented as having worse clinical outcomes than
fractures that have healed primarily.47,53 Specifically for girls with low bone mass density
(BMD) and a previous distal forearm fracture, the risk of another distal radius fracture was
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shown to be 4 times greater than controls, since bone mineral deposition lags behind
increases in body weight and bone length.54

Young Adult Outcomes
Once patients have reached skeletal maturity, most extra-articular distal radius fractures
have good long-term functional results with conservative treatment if initially reduced to
restore anatomic height and inclination. In a 30-year follow-up study of young adults in
Sweden with distal radius fractures, they found that of the 28% of study participants who
had extra-articular fractures (average age of 31 at time of fracture, range 18–40), only 37%
had even minor complaints of pain, decreased mobility, or cosmetic deformity.55

It is difficult to obtain satisfactory results with intra-articular distal radius fractures in young
adults. This is due to the development of symptomatic post-traumatic arthritis if treated non-
operatively, with rates reported as high as 40%.55–57 In Knirk and Jupiter’s 1986 study of
intra-articular fractures in young adults (average age at fracture of 28 years) treated either
with cast immobilization or pins and plaster, they saw radiographic evidence of arthritis in
65% of patients at 7 years follow-up. Ninety-three percent of those with radiographic
arthritis were symptomatic, which they asserted were most commonly the result of a
malreduced die-punch fragment.58 Catalano et al studied 21 patients younger than the age of
45 years who had undergone internal fixation of displaced intra-articular fractures. At an
average of 7 years, osteoarthrosis of the radiocarpal joint was radiographically apparent in
76% of wrists.59

The ability of young adults to return to work following a distal radius fracture may be one of
the most objective parameters by which to assess the epidemiologic impact of these injuries
on this population. In Knirk’s paper, only one of the 40 patients was unable to return to their
prior occupation due to the residual effects of their distal radius fracture.60 In Catalano’s
study, only 1 of 21 patients was unable to continue her current profession as a nurse.59

Although rates of post-traumatic arthritis may be high in these younger adults, data suggests
that these reported symptoms may not significantly impact the livelihood of these patients.

Elderly Outcomes
Over the past decade, a multitude of studies have attempted to discover and understand the
factors that define treatment options and optimize outcomes in the active elderly patient
following a distal radius fracture. However, these factors are often interconnected and
difficult to isolate for evaluation from an epidemiologic perspective. One of the major
limiting factors in examining these outcomes is that few studies designate whether the
fracture has intra-articular extension. This seems to be emerging as an important factor for
regaining functional motion and strength, rather than absolute measures of fracture
alignment and malunion.

Mortality and Functional Decline
Distal radius fractures can be a significant source of mortality and loss of independence in
the elderly. In examining the functional status of a prospective cohort of 9,000 older women
followed through the Study for Osteoporotic Fractures, women with a wrist fracture were
50% more likely than those without fractures to have a clinically important functional
decline. This decline was practically defined by worsening ability to prepare meals, perform
heavy housekeeping, climb 10 stairs, go shopping, and get out of a car.60 Mortality rates
gathered from the Center for Disease Control and the National Death Index in patients with
a distal radius fracture, compared to a standard US matched control group, were shown to be
significantly higher than those of the standard US elderly population, an average of a 14%
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increase 7 years after the fracture.61 In this study, men with a distal radius fracture were
found to be 2.65 times more likely to die in this time period than women with this fracture,
likely due in part by the largest increase in incidence in men occurring in the over-80 year
old age group. In practice, this information can be used to provide insight to the patient and
family that a distal radius fracture in an elderly man portends worse outcomes than the same
fracture in a woman.

Age
Previous radiographic parameters for acceptable reductions in displaced distal radius
fractures had been developed using a sub-set of younger, more active patients. In Jarmeko et
al’s study in 2007, they asserted that these factors had not been appropriately validated for
the “elderly” in their study (average age of 68.5) and had little effect on self-reported
functional outcomes in short-term follow-up in non-operative cases.62 In a retrospective
study of 114 patients (average age of 79) who met operative criteria for unstable distal
radius fracture, but for whom 63 declined surgery, Mattila found no significant differences
at 5 years in functional outcomes or pain.63 A recent meta-analysis of more than 1,000 distal
radius fractures comparing cast immobilization to any operative treatment in patients older
than 60 has shown that despite worse radiographic outcomes associated with casting,
functional outcomes were no different from those of surgically treated groups.

Increasing Rates of Operative Interventions
Over the past 10 years, there has been an increase in the use of surgical interventions for the
treatment of distal radius fractures.63,64 Although this might appear to be directly correlated
with the increased incidence of these fractures seen in recent years, no evidence is available
to support such a claim. Matilla et al found that between 1998 and 2008, the use of surgical
intervention for the treatment of distal radius fractures doubled.63 They also found an
increase in the use of internal fixation over other techniques, which more than doubled over
the 11 year period of the study.

A recent ten-year review of Medicare data conducted by Chung et al. documented trends in
the treatment of distal radius fractures in the elderly.64 They found that closed fixation was
the most prevalent form of fracture fixation, but the use of this treatment protocol has
decreased from 82% to 70% over the past ten years. It was also documented that distal
radius fractures are increasingly being treated by hand surgeons, with rates increasing from .
8% to 3.9% during the study period. Additionally, hand surgeons were shown to be more
likely to use internal fixation in the treatment of these fractures. In contrast, orthopaedic
surgeons were found to be 5.7 times more likely than hand surgeons to use closed treatment.
This coincides with a study by Koval et al. showing hand surgeons leaning towards the use
of internal fixation over closed treatment.65 There is evidence that over 50% of fractures
treated with closed reduction are plagued by malunion, which highlights the importance that
distal radius fractures should be evaluated on a case by case basis.66,67

The increased tendency for surgical manipulation in recent years has been coupled with a
shift in favor of open reduction and internal fixation over other treatment options. Although
this new treatment is exciting, no conclusive evidence has shown it to be more effective than
any other treatment protocol. It is not clear why this increase is occurring, but it may be
because more distal radius fractures are being treated by hand surgeons. It also may be the
result of increasingly successful marketing schemes directed towards surgeons, or even just
the excitement that comes with the novelty of a new technology. Whatever the case,
numerous studies have made it clear that there is no significant difference between the long
term functional outcomes of ORIF and other therapeutic options for these fractures.68–71
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Although some of these studies found that the volar locking plate did provide better short
term outcomes, the long term results remained the same.

Seeking to answer some of these difficult surgical treatment questions in the elderly, the
WRIST (Wrist and Radius Injury Surgical Trial) study group was formed in 2009,
comprised of 19 centers across North America with participation from both plastic and
orthopaedic hand surgeons.72 The group collaborated on the study design and pilot trials,
and obtained NIH funding to investigate the outcomes of volar locking plates compared to
other forms of surgical fixation through a multi-center clinical trial (MCCT). This MCCT
design obtained through consensus structures a rigorous study protocol, collects a diverse
patient sample, and recruits a large number of patients to detect smaller treatment effects.

A Dartmouth study of over 100,000 Medicare patients between 1998 and 2004 showed
internal fixation rates close to doubling from 5% to 8% nationally across all ages. More
interestingly, the type of operative fixation was extremely variable between hospital referral
regions, with internal fixation ranging from .4% to 25% in some areas.73 These major
differences in treatment rates are not unexpected given the variability in fracture patterns at
the distal radius, numerous treatment options available, and the lack of consensus in the
literature regarding treatment outcomes.

The most recent article to explore the use of internal fixation for distal radius fractures in the
Medicare population examined regional variations, ethnic variability and treating physician
characteristics to better understand the factors contributing to the changing trends.74 In
2007, they found nearly 86,000 Medicare patients suffered a closed distal radius fracture, of
which 17% we treated with internal fixation. This is over two times the rate of internal
fixation from a 6 year time period ending just 3 years prior to the study. They also found
men were significantly less likely to receive internal fixation than women, as were blacks
compared to whites. Like the Dartmouth study, they also saw nearly a 10-fold difference in
the rates of internal fixation across different hospital referral regions. The study then
examined these differences by region based on whether the patient was treated by a hand
surgeon, finding significant positive correlations with the rates of internal fixation to the
percentage of patients treated by a hand surgeon in each area.

Osteoporosis Treatment and Risk of Future Fracture
Distal radius fractures in the active elderly population can be one of the first indicators of
underlying osteoporosis, and the event represents a prime point for intervention. In the year
following a distal radius fracture, studies have shown 5 and10 times greater rates of
vertebral fractures in women and men respectively, in accordance with a 60% increase in the
rates of hip fractures for women over 70.75 It can be argued that the easiest distal radius
fracture to treat is the one that does not happen, and a number of falls prevention initiatives
in the active elderly have been both successful and cost-effective in preventing distal radius
fractures.76,77 Other simple preventative measures include warnings for dangerous weather
conditions and clearing or preventing accumulation of snow and ice in order to decrease the
incidence of falls resulting in this injury.36

The elderly population has several options to aid in the prevention of distal radius fractures.
One of the most important preventative measures includes the proper diagnosis and
treatment of bone diseases such as osteoporosis and osteopenia. However, in a study of 111
patients in the military medical system to determine rates of osteoporosis follow up in the
year following a distal radius fracture, it was discovered that only 66% received some sort of
intervention for osteoporosis. One quarter of the patients were referred to endocrinology,
20% had a DEXA scan, while only 47% had been taking some sort of medication to treat
their osteoporosis.78
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The use of bisphosphonates in combination with supplements such as Calcium and Vitamin
D has been shown to help decrease the risk of fractures due to osteopenia and osteoporosis.
Bisphosphonates (BPs) are the most common therapy protocol for the treatment of bone
resorption due to the effects of osteoporosis and other bone diseases.79–85 Osteoporosis is a
leading risk factor for distal radius fractures, and the use of BPs has played an important role
in reducing this risk. Research is currently providing new insights into the exact mechanism
of action that gives BPs their anti-resorptive properties.86

Bisphosphonates are able to increase bone mineral calcium through the inhibition of
osteoclastic bone resorption by altering upstream differentiation of osteocytes in addition to
promoting the apoptosis of these osteoclasts.87 Due to the suppressive actions they have on
bone remodeling, it was originally theorized that BPs would disrupt the healing process of
fractures. It has been shown that this is not the case, and in fact BPs stimulate bone
remodeling by promoting the recruitment and activity of osteoblasts and osteocytes, while
decreasing apoptosis of these cells.88 This activity causes an increase in bone mineral
density, which can result in up to a 50% decrease in the risk of future fractures.89 A recent
study found less than a one week difference in the rate of distal radius fracture healing for
those taking BPs and those not taking them (55 days versus 49 days), a difference felt to be
not clinically significant90

Recent reports have highlighted that bisphosphonate treatment is not without risk, despite an
estimated 30 million individuals prescribed bisphosphonate therapy per year in the US
alone.91 Known esophageal irritation is common, but atypical sub-trochanteric femur
fractures are increasingly being reported, primarily in the setting of long-term
bisphosphonate use.92–94 Osteonecrosis of the jaw has also been reported to occur in up to .
04% of osteoporotic patients on bisphosphonate therapy.95 The dose dependency effect is
now more clearly defined, but the exact pathogenic role of bisphosphonates in these atypical
bone events remains unclear. The physician must weigh the risks and benefits with the
patient, but the absolute risk of atypical fracture associated with bisphosphonate use
compared with the high risk of osteoporotic fractures is small, when compared to the
beneficial effects of the drug.

The ability to efficiently and accurately diagnose osteoporosis is another important step that
could help decrease medical costs and patient morbidity of those afflicted by this disease. It
would not be cost effective to diagnose and treat everyone, so it is essential that only those
at high risk for osteoporosis should be evaluated and treated.

Conclusion
Possessing a knowledge of the incidence and outcomes of distal radius fractures allows the
physician to better counsel individual patients and determine the best management to
optimize treatment. Although treatment outcomes for pediatric and young adults are fairly
well defined for distal radius fractures, recent research in the elderly population has made
decision-making for the patient and surgeon more complex. It is becoming increasingly
difficult to define the difference between the active “older” adult that will continue to place
high demands on an injured wrist, and the true “elderly” that may better adapt to an
imperfect outcome. Large multi-center studies, such as the WRIST study, with long-term
follow-up may be the only way to accurately delineate the best treatment options for an
individual based on outcomes for a similar patient population.
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Figure 1.
The increasing incidence of distal radius fractures in boys and girls under the age of 20. The
rise in incidence was statistically significant for both boys and girls.
Data from Khosla et al., Incidence of Childhood Distal Forearm Fractures Over 30 Years.
Ref. 20
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Figure 2.
A strong increase in the incidence of sports related fractures was found in the pediatric
population, which may account for the rise in the overall incidence rates of distal radius
fractures.
Data from Putter et al., Trends in Wrist Fractures in Children and Adolescents, 1997–2009.
Ref. 3
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Figure 3.
This shows the combined peak rate of fractures of both boys and girls to be around 10 years
old, corresponding to peak rates documented in other studies.
Data from Chung and Spilson, The Frequency and Epidemiology of Hand and Forearm
Fractures in the United States. Ref. 1
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Figure 4.
Incidence rate of distal radius fractures per 10,000 people in men and women aged 19 to 80.
The increasing incidence was statistically significant when comparing the three age groups
in both men and women.
Data from Brogren et al., Incidence and Characteristics of Distal Radius Fractures in a
Southern Swedish Region. Ref. 32
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Figure 5.
Incidence rate of distal radius fractures per 100,000 people in men and women aged 16 to
80. A statistically significant difference was documented between the overall incidence of
men and women, with women having a higher rate of fracture.
Data from Flinkkila et al., Epidemiology and Seasonal Variation of Distal Radius Fractures
in Oulu, Finland. Ref. 37
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