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Abstract: Colles’ fractures (fractures of the distal radius) are extremely common in the elderly. 

These fractures tend to result in displacement in elderly people because they have osteoporotic 

bone. Fracture displacement in the elderly, however, does not necessarily result in functional 

impairment. This review looks at the current literature on distal radius fractures in the elderly and 

the treatment options for stabilization of these fractures. These include conservative management 

with cast immobilization or surgical options: internal fixation, external fixation, percutaneous 

pinning, and bone substitutes.
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Introduction
Colles’ fractures (fractures of the distal radius) are extremely common. They occur 

more frequently in women than in men. They are the most common fractures in women 

in the United States and Northern Europe up to the age of 75 years, with a lifetime 

risk of ∼15%.1 These fractures have a bimodal age distribution, with young adults and 

the elderly being the most affected.2 In the elderly, they result more commonly from 

low-energy falls than from high-energy trauma. Eighty-five percent of women who 

suffer distal radius fractures have been shown to have low bone mineral density and 

51% have osteoporosis.3 With the growing number of elderly patients in the developed 

world, the incidence of these fractures will only increase.

Abraham Colles first described the fracture in 1814 stating, ‘One consolation only 

remains, that the limb will at some remote period again enjoy perfect freedom in all 

its motions, and be completely exempt from pain; the deformity, however, will remain 

undiminished throughout life’.4 This conviction, however, has since been proved wrong 

with complete symptomatic and functional recovery after these fractures being much 

less than guaranteed.5

There are a number of options for stabilization and treatment of these fractures. 

These include conservative management with cast immobilization or surgical options: 

internal fixation, external fixation, percutaneous pinning, and bone substitutes.

The elderly patient, however, presents unique management issues in the treatment 

of these fractures. Distal radius fractures in osteoporotic bone have greatly diminished 

stability; there is often bone impaction and fracture fragmentation.6 Surgical fixation 

is more difficult because the fixation device cannot gain as robust and reliable hold as 

in younger, good quality bone.7 As one would expect, fractures in the elderly therefore 

tend to displace.8
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Fracture displacement in the elderly, however, does not 

necessarily result in functional impairment. Particularly in 

the low-demand elderly patient, radiological parameters of 

adequate reduction do not translate into functional or clinical 

outcomes (see section ‘Correlation of radiographic outcomes 

to functional outcomes in elderly patients’).

This review looks at the current literature related to distal 

radius fractures in the elderly and the treatment options for 

stabilization of these fractures.

Fracture instability in the elderly
Fracture instability refers to the tendency of a fracture to 

displace after manipulation to an anatomic position. Distal 

radius fractures in elderly people tend to displace because 

they have osteoporotic bone. In a study involving 125 women 

aged over 50 years, who suffered distal radius fractures from 

low-energy trauma, measures of fracture displacement were 

compared with bone mineral density.9 From radiographic 

measurements, a significant association of increasing 

deformity with lower bone mineral density was found.

A number of studies have looked at predictors of 

instability in distal radius fractures treated conservatively. 

In a series of ∼4000 distal radius fractures, one of the 

most significant predictors of instability was increasing 

age.10 A prospective study of 645 Colles’ fractures treated 

conservatively also found that age was one of the most 

important predictors of displacement.11 Age above 60 years 

was a predictor of failure in a study of 112 conservatively 

managed fractures as well.12 Similarly, in a prospective 

study of 50 patients treated with closed reduction and 

cast immobilization, age was the only statistically sig-

nificant risk factor in predicting secondary displacement 

and instability.13

A 2003 study looked at 60 fractures of the distal radius 

in a low-demand elderly population treated with anatomic 

reduction and cast immobilization.14 They found no correla-

tion between fracture classification, initial displacement, and 

final radiographic outcome. More than three-quarters of all 

fractures reverted to a position similar to or worse than the 

initial deformity.

Another study of 108 conservatively managed elderly 

patients (age .65 years) showed better results, with 

74% having good or excellent radiographic outcomes.15 

Interestingly though, there was no correlation between 

radiographic outcomes and functional outcomes. This is 

a finding that has been observed in many other studies of 

elderly patients.

Correlation of radiographic 
outcomes to functional outcomes  
in elderly patients
There is good evidence that inadequate anatomic reduction of 

distal radius fractures in a young patient population corresponds 

to poor functional outcomes.16–21 This, however, does not neces-

sarily translate in an elderly population. On the contrary, numer-

ous studies have in fact found that radiographic outcomes (see 

Figure 1) do not correlate to clinical outcomes.22–29

Two hundred sixteen patients with extra-articular distal 

radius fractures were prospectively followed for over 1 year.22 

Misalignment of the distal radius was associated with higher 

reports of pain and disability in patients ,65 years of age. 

In patients aged .65 years, however, no radiography 

parameters examined in isolation or when clustered together 

were found to affect Patient-Rated Wrist Evaluation (PRWE) 

or the Disabilities of the Arm, Shoulder and Hand (DASH) 

questionnaire scores significantly.

In another prospective cohort study, acceptable radio-

graphic reduction was not associated with better self-reported 

functional outcomes (SF-12 and DASH) or increased satis-

faction at 6 months in a cohort of 74 elderly patients with 

conservatively treated distal radius fractures.23

This was further supported by a prospective, random-

ized study of 57 patients above the age of 60 years, which 

compared cast immobilization with percutaneous pinning. 

It found no correlation between radiological parameters and 

functional outcomes in terms of pain, range of movement, 

grip strength, activities of daily living, and the SF-36 score.24 

Another prospective randomized trial of 101 patients above 

the age of 55 years comparing external fixation with conser-

vative management also found no correlation between final 

anatomical and functional outcome.25

A recent prospective study of 53 patients above the age 

of 55 years found no relationship between anatomic reduc-

tion as evidenced by radiographic outcomes and subjective 

or objective functional outcomes.26

Three smaller studies of 30 or less patients found satisfac-

tory functional outcomes in a majority of patients even though 

they had unacceptable radiographic alignment.27–29

Not all studies, however, have failed to find a correlation 

between functional outcomes and radiographic outcomes. 

A retrospective study of 30 patients aged between 56 and 

86 years showed significantly worse functional deficit in 

patients with a malunited Colles’ fracture (defined as .10° 

dorsal angulation or .2-mm radial shift).19 Another retro-

spective study of 46 patients aged over 55 years comparing 
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percutaneous wiring with cast immobilization found a strong 

correlation between functional outcomes (Gartland and 

Werley demerit point system) and radiographic measures of 

dorsal angulation and radial length.30 A third retrospective 

study of 22 elderly patients only found that functional results 

were worse when ulnar variance of .6 mm was observed.31

While treating an elderly patient, the clinician must of 

course take into account many more factors other than the 

fracture pattern. One needs to consider medical comorbidi-

ties, operative risk, as well as functional demands. A clinician 

should have a much higher threshold for intervention in an 

older patient with an unstable or displaced fracture than in a 
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Figure 1 Radiographic measures of outcome in distal radius fractures. I) Dorsal angulation: The angle between the line which connects the most distal points of the dorsal 
and volar cortical rims of the radius (a) and the line drawn perpendicular to the longitudinal axis of the radius (b). Normally 11°–12° volar. II) Radial shift: This is a relative 
measurement, which is taken as the difference between the measurements of the fractured radius (c) and the normal, uninjured radius (d). III) Ulnar variance: vertical 
distance between a line drawn parallel to the proximal surface of the lunate facet of the distal radius (e) and a line parallel to the articular surface of the ulnar head (f). Usually 
negative variance −1 mm. IV) Radial length: Distance between a line drawn at the tip of the radial styloid process, perpendicular to the longitudinal axis of the radius (g) and 
a second perpendicular line at the level of the distal articular surface of the ulnar head (h). Normally 11–12 mm. V) Radial inclination: Angle between a line perpendicular 
to the longitudinal axis of the radius (i) and a line joining the distal tip of the radial styloid and the distal sigmoid notch (j). Usually 21°–25°. VI) Articular step: Up to 2 mm 
is acceptable.
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younger patient. That is not to say that we should accept poor 

reduction in all patients over a certain age. The increasing 

fitness and more active lifestyle of some elderly people these 

days means they are less likely to accept disability or deformity 

following a fracture.32 We will consider the treatment options 

available for the stabilization of these fractures.

Conservative management
Closed reduction and cast immobilization is the mainstay of 

treatment for minimally displaced, stable fractures.5 Conser-

vative management is also indicated in unstable fractures in 

low-demand elderly or those considered too frail to undergo 

surgery. A cohort of 60 unstable distal radius fractures in 

patients with dementia or multiple medical comorbidities 

was treated by closed reduction and cast immobilization.14 

Of these, 53 healed in a malunited position, but functional 

results were satisfactory. This led the authors to conclude 

there was little benefit to closed reduction in the very old and 

frail, dependent or demented patient. These patients can be 

treated with simple cast immobilization.

A systematic review looked at 37 randomized trials com-

paring different methods of conservative management.33 It 

concluded there was insufficient evidence to favor any one 

method of conservative management over another and that 

the clinicians should therefore use an accepted technique 

with which they are familiar. In the elderly with unstable 

osteoporotic fractures, where cast immobilization is not being 

relied upon to control alignment, the primary role of the cast 

is for comfort and support. It should therefore be a functional 

cast, which should be relatively light and not hinder forearm 

rotation or finger movements.

Early mobilization has been shown to hasten recovery in 

a randomized prospective trial of 187 patients aged over of 

55 years.34 Minimally displaced fractures were randomized 

to treatment either in a conventional plaster cast or in a 

crepe bandage. Displaced fractures were reduced and the 

patients were randomized to either be treated conventionally 

or encouraged to mobilize the wrist in a cast that restricted 

extension. In both categories, patients encouraged to mobilize 

the injured wrist from the outset recovered wrist movement 

and strength more quickly than those immobilized in a con-

ventional plaster cast.

Open reduction internal fixation
The theoretical advantages of internal fixation of distal radius 

fractures lie not only in achieving anatomical reduction, but 

also in establishing stable fixation to allow early range of 

motion and rehabilitation. Internal fixation devices, however, 

have a much weaker hold in osteoporotic bone and are 

therefore more likely to loosen and lose fracture alignment.8 

Surgical techniques are evolving to allow better control of 

osteoporotic bone.7 Fixed-angle locking screws that lock into 

the plate do not rely on engagement of the screw thread in 

bone. They act as a fixed internal buttress transferring the 

articular loads across the fractured metaphyseal bone to the 

intact diaphysis (see Figure 2).

With the evolution of the fixed-angle locking plate, there 

has been a change in the treatment of distal radius fractures 

in the elderly.35 Although these fractures have traditionally 

been treated nonoperatively, there has been an increasing 

trend toward operative treatment. This has been highlighted 

by a study which looked at Medicare data in the United States 

for distal radius fractures in the elderly.35 It showed a fivefold 

increase, from 3% in 1996 to 16% in 2005, in the rate of 

internal fixation over the 10-year time period examined.

This trend toward increased operative intervention is 

supported by studies examining functional outcomes in the 

elderly following surgery. A prospective study of 55 patients 

evaluating the rate of functional improvement after treat-

ment with volar locking plates demonstrated similar rates 

of recovery between elderly patients (age .60 years) and 

younger patients (age 20–40 years).36

A retrospective analysis of 24 distal radius fractures in 

patients aged over 75 years treated with a volar fixed-angle 

Figure 2 X-ray of volar locking plate.
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plate showed good results with no significant loss of 

reduction.37 All patients were able to perform activities of 

daily living including feeding, hygiene, and general light use 

of their hands by 2 weeks after surgery. Functional outcomes 

were comparable to those of younger patients treated with 

internal fixation.

In another cohort of 20 patients aged over 60 years 

treated with internal fixation following failed conservative 

management, 17 had a return to preoperative functional 

levels.38 At an average follow-up of 38 months, there were 7 

excellent, 11 good, and 2 fair results using the PRWE and the 

physical activity scale for the elderly. There were six plates 

removed due to dorsal wrist pain – a relatively high number 

of complications.

Eighteen patients aged over 60 years in another retro-

spective series were treated with open reduction and internal 

fixation.39 Fifteen patients showed excellent results and three 

showed good results according to the Gartland and Werley 

scoring system.

A comparative study of nonoperative treatment with volar 

locking plating in 70 patients aged over 70 years showed sig-

nificantly better radiological outcomes in the operative treat-

ment arm.40 Despite this, there was no significant difference 

in functional outcomes.

External fixation
External fixation of fractures of the distal radius has been in 

use since the 1940s.41 Numerous fixation devices and tech-

niques have been described, and the good results of external 

fixation have made it a common method for treating complex 

fractures of the distal radius (see Figure 3). External fixation in 

elderly patients again presents difficulties due to weak hold of 

the pins in osteoporotic bone. There are two main techniques 

of external fixation: wrist bridging (where the distal pins are 

inserted into the second metacarpal) and nonbridging (where 

distal pins are inserted into the distal radius fragment). A ran-

domized control trial compared these two different methods of 

external fixation in a group of 38 elderly patients.42 Although 

there was a slight improvement in radial length (measured on 

radiographs) at 1 year in the nonbridging group, there were 

no functional differences between the two.

A randomized controlled trial compared external fixation 

with conservative management for redisplaced fractures in 

43 patients aged over 55 years.25 Patients in the external 

fixation group showed a significantly better anatomical 

result. However, functional results were not any better than 

the control group with only 57% patients having good or 

excellent results.

A more recent retrospective trial of 46 consecutive 

patients aged over 65 years compared functional outcomes 

in patients treated with external fixation with those treated 

with conservative management.43 They found average wrist 

extension and ulnar deviation were statistically better in the 

external fixation group at mean follow-up of 25 months. 

There was no statistically significant difference in the DASH 

scores in wrist flexion, radial deviation, pronation, supination, 

grip strength, or pinch strength.

A smaller series looked at 16 women aged over 55 

years with intra-articular distal radius fractures treated with 

external fixation.27 Although there was significant secondary 

displacement in 11 of the patients, the functional outcome 

was excellent or good in 10 and fair in 2 patients. Only four 

patients had a poor functional outcome.

One technique to prevent fracture displacement is to use 

percutaneous pinning as an augmentation to external fixa-

tion. Biomechanical studies have shown increased stability.44 

Figure 3 An external fixator.
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A recent study of 32 patients aged over 65 years combined 

external fixation with percutaneous pinning with good 

results.45 Excellent and good functional results (Gartland and 

Werley) were seen in 87.5% of patients. They were compared 

to a cohort of patients younger than 60 years treated with 

the same method, and there was no statistical difference in 

radiographic or functional outcomes.

The main complication of external fixation is pin-tract 

infection. Complications such as infection, pin loosening, 

joint stiffness, and nerve injury have been reported to occur 

in as many as 61% of patients.46

Percutaneous pinning
The use of percutaneous pins (Kirschner wires) is an accepted 

practice for treatment of distal radius fractures either alone 

or as a supplement to external fixation. In severely commi-

nuted or osteoporotic fractures, the trabecular bone of the 

metaphysis provides little inherent stability. These fractures 

were considered a contraindication to percutaneous pin fixa-

tion.5 Most series with older patients have a significant rate 

of secondary instability after percutaneous pinning.47–49

This view is supported by a prospective, randomized 

trial comparing percutaneous pinning with conservative 

treatment in 57 patients aged over 60 years with unstable, 

extra-articular fractures of the distal radius.24 It concluded that 

percutaneous pinning provided only a marginal improvement 

in the radiological parameters compared with immobiliza-

tion in a cast alone. This did not correlate with an improved 

functional outcome.

In contrast, a retrospective study of 46 patients aged over 

55 years comparing percutaneous pinning with conservative 

management had opposing results.30 This study used the 

Kapandji wiring technique where pins are placed directly 

into the fracture and then into the proximal radius and thus 

act as mechanical supports. The results showed superior 

anatomical and functional results in the group treated with 

Kapandji wiring. Functional results (Gartland and Werley) 

were excellent or good in 19/23 of the wired group, compared 

with 12/23 of the plaster group.

Bone substitutes
In elderly patients with osteoporosis, it is often difficult to fill 

the void left by impacted metaphyseal bone. Bone substitutes 

may be injected into this void to support the compromised 

bone. Initially, polymethylmethacrylate cement was utilized. 

More recently, the development of bone mineral substitutes 

promises better integration into the osseous matrix as well as 

providing similar mechanical properties to the bone.

A Cochrane Review of 10 randomized control trials 

with bone substitutes found improved anatomical outcomes 

compared to plaster cast alone in 7 of the trials.50 Two trials 

also found it improved function. Reported complication of 

bone scaffolding was transient discomfort resulting from 

extraosseous deposits. These trials were not specific to an 

elderly population.

A prospective, randomized study compared the outcome 

of conservative treatment with that using an osteoconduc-

tive synthetic material on 110 patients aged over 50 years 

with fractures of the distal radius.51 Patients treated with 

bone substitute had less pain and earlier restoration of 

movement and grip strength. Functional results at 1 year 

were significantly different: satisfactory in 81.54% of the 

bone substitute patients and 55.55% of the control group. 

The rates of malunion were 18.2% and 41.8% in bone 

substitute patients and the control group, respectively. 

Complications in the bone substitute group included 

extraosseous cement deposits causing discomfort in 30 

patients and one case of intra-articular cement requiring 

surgical removal.

Other studies have shown that these bone substitutes may 

be better used as an adjunct to other forms of fixation rather 

than in isolation.52,53

Fracture prevention
Distal radius fractures in the elderly are often a result of 

osteoporosis.9 Osteoporosis shows good response to treat-

ment. Physical activity has been shown to reduce fracture 

risk by increasing bone density54 and improving mobility, 

which decreases the risk of falls.55 Calcium supplementa-

tion has been shown to increase bone mineral density of the 

radius.56 Combination of vitamin D supplementation with 

calcium has been shown to reduce risk of fracture in patients 

aged over 65 years.57

In addition to lifestyle changes such as improved diet 

and increased exercise, there are a number of effective, well-

tolerated pharmacological therapies that reduce patients’ risk 

of fracture. There is a strong evidence that bisphosphonates 

reduce the risk of fracture in patients with osteoporosis.58,59 

Teriparatide, a recombinant form of parathyroid hormone, 

has been shown to reduce fracture risk in women with 

osteoporosis.60 Raloxifene, a selective estrogen receptor 

modulator, is effective in preventing postmenopausal bone 

loss, but reduction of nonvertebral fractures has not been 

demonstrated.61 Intranasal calcitonin has been shown to 

reduce risk of vertebral fracture, but an effect on nonvertebral 

fracture risk was not observed.62
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Conclusion
As can be seen from the studies in this review, there remains 

no absolute consensus on the best method for treatment of 

distal radius fractures in the elderly. Many of the trials in 

this review are observational studies with relatively few 

enrolled patients. High-powered randomized controlled 

trials are required to better evaluate the different methods 

of stabilization in elderly populations.

One thing that the clinician can appreciate from this 

review is the vast difference in patient characteristics in 

an elderly population. In an active, healthy patient with an 

unstable fracture, an attempt at anatomic reduction and fixa-

tion through surgical means is more likely to render good 

functional results. In a low-functioning patient with multiple 

medical comorbidities, conservative management is a safer 

option and is likely to give acceptable clinical outcomes, even 

with malunion. In between these two extremes, treatment 

decisions need to take into account more than fracture pat-

tern and include premorbid function of the patient, medical 

comorbidities, surgeon familiarity with techniques, and 

patient preference.
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