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MAIN POINTS

Pins and stabilising bandaging or external 

fixation yield a better outcome for treatment 

of unstable distal radius fractures than con-

servative treatment

Plate osteosynthesis yields better short-

term results for unstable distal radius frac-

tures than external fixation

Recent studies indicate that volar locking 

plates may be the reason for improved 

results in the plate group, but this must 

be confirmed by sound prospective random-

ised, controlled multi-centre trials
BACKGROUND In light of the Norwegian Orthopaedic Association’s wish to establish guide-
lines for treatment of distal radius fractures, we have reviewed the evidence for this treat-
ment.

METHOD The paper is based on systematic reviews of treatment of distal radius fractures 
from literature search in the following databases: the Cochrane Library, Cochrane Database 
of Systematic Reviews, Database of Abstracts of Reviews of Effects (DARE Cochrane), the 
Health Technology Assessment (HTA) database, PreMedline, Medline and Embase.

RESULTS There is evidence for recommending percutaneous pinning of unstable, dorsally 
displaced distal radius fractures rather than conservative treatment, but which pinning 
method is best remains uncertain. There is also documentation to support the use of exter-
nal fixation rather than conservative treatment. There is insufficient documentation avail-
able to draw conclusions regarding the relative efficacy of the various methods of external 
fixation, but external fixation in combination with adjuvant pinning of the fracture fragment 
enhances the result compared to external fixation alone. The evidence indicates that plates 
may enhance functional short-term results for unstable distal radius fractures compared 
to external fixation.

INTERPRETATION There is evidence in support of differentiated treatment of distal radius 
fractures. However, many questions remain unanswered, and good prospective, randomised 
multi-centre trials are needed.
Distal radius fractures are the most frequent-
ly occurring type of fracture in Norway, ac-
counting for about 20 % of all fractures. In-
cidence rates indicate more than 15 000 of
these fractures each year in Norway (1, 2).
The injury mechanism is normally a fall
onto an outstretched hand. A displaced frac-
ture will typically result in a wrist deformity.
There will be pain with movement, and ten-
derness on palpation of the distal radius.

Some patients end up with a delayed op-
eration or a malunited fracture. This is often
because good reduction is accepted without
considering whether the fracture may be so
unstable that it will move toward the pos-
ition of initial injury. The higher energy of
the trauma and the older the patient, the
greater the comminution of the fracture.These
are the most important predictive factors for
loss of reduction during the course of treat-
ment (3–6). Stability is assessed at the time
of the injury indirectly from anatomical cri-
teria such as change in radial tilt, inclination
and/or shortening (7). The challenge is thus
to determine at the first medical consultation
which fractures should be operated.

Conservative treatment, with reduction of
the fracture if needed, stabilising bandaging
and subsequent follow-ups to check whether
the fracture reduction has been maintained,
has an important place in the treatment of
non-displaced and slightly displaced distal
radius fractures. For displaced fractures,
there has been increasing use of operative
treatment in the last couple of decades. This
is due to the correlation between anatomical
and functional result (8–12) and to exten-
sive product development. Volar locking
plates have become particularly popular, de-
spite the scarcity of documentation before
these plates were used on a large scale. The
increased use of surgery on assumed un-
stable high-energy fractures in younger age
groups has influenced the treatment of eld-
erly, cognitively unimpaired patients with
displaced fractures who are now receiving
surgical treatment in increasing numbers.

Despite growing emphasis on treatment
of distal radius fractures, there is wide vari-
ation in practice. Many hospitals attempt to
differentiate treatment. At other hospitals
the options are more limited with respect to
both which fractures are operated on and
choice of treatment method. This may result
in a poorer outcome for some patients than
might be expected in view of the treatment
options available today (Fig. 1). This situ-
ation is also illustrated by figures from the
Norwegian System of Patient Injury Com-
pensation that show distal radius fractures to
be one of the most frequent causes of
successful claims brought by patients (13). It
is therefore important to ensure patients with
such fractures optimal treatment. The pur-
pose of this paper is to review the evidence
for treatment of distal radius fractures.

Method
In 2005, the Board of the Norwegian Ortho-
paedic Association concluded that the high
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number of cases received by the Norwegian
System of Compensation for Injuries to Pa-
tients where patients had lodged successful
claims after treatment of distal radius frac-
tures was noteworthy. In December of the
same year, the Board therefore applied to
the Norwegian Knowledge Centre for the
Health Services for assistance in reviewing
the evidence for treatment of these fractures,
and in 2006 received a mandate from the
General Assembly to appoint a consensus
group consisting of doctors with a special in-
terest in the subject. The goal was to estab-
lish guidelines for ensuring consistent, high
quality treatment.

The consensus group accordingly drew
up the questions requiring research:
• Which patient groups benefit from surgi-

cal rather than conservative treatment?
• Which types of surgery yield the best out-

come?

The Knowledge Centre conducted a litera-
ture search in October 2007. Updated sear-
ches were conducted in April 2008, June
2009 and November 2009. The search terms
used were forearm and wrist injuries and
forearm, wrist, radius, Colles, Smith, chauf-
feur and/or die punch fracture. All searches
were made in the databases the Cochrane
Library, Cochrane Database of Systematic
Reviews (CDSR), Database of Abstracts of
Reviews of Effects (DARE Cochrane), the
Health Technology Assessment (HTA) data-
base, PreMedline, Medline and Embase. The
inclusion criteria are shown in Table 1. Only
articles in English, Finnish, German and the
Scandinavian languages were included.

The group evaluated 114 systematic re-
views that fulfilled all the main criteria in Box
1, and on the basis of their quality decided to
include only four systematic review articles
(level 1 studies) of treatment of distal radius
fractures. At the time of the searches perfor-
med by the Knowledge Centre, there were no
systematic review articles on volar locking
plates. In December 2011 the authors conduc-
ted a new search and then included a further
systematic review. The present paper is thus a
review of reviews, i.e. a summary of several
systematic review articles (14).

A flow chart for the work process and se-
lection of the systematic review articles is
shown in Fig. 2. The quality assessment was
conducted with the aid of the Knowledge
Centre's check-list for systematic review ar-
ticles (14). This is an expanded version of
the quality criteria for systematic review ar-
ticles described in the Cochrane Handbook
for Systematic Reviews of Interventions
(15). The strength of the documentation for
each outcome in the studies was assessed
using the GRADE system (Grading of Re-
commendations of Assessment, Develop-
ment and Evaluation) (16). According to the
GRADE assessment, randomised, control-
led trials are considered at the outset to be of
high quality, while the results of non-ran-

Figure 1  Radiological result after conservative treatment of unstable, intra-articular distal radius fracture in 
patient in the 40s. A 7 mm shortening of the radius is seen and a 2 mm step on the joint surface in both the radio-
carpal and distal radio-ulnar joint. Functional result of treatment: no rotation movement, very limited flexion and 
extension and pain that is a constraint on function.
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domised studies are considered to be of low
quality. High quality also means that further
research will not affect the strength of the
outcome assessment.

Results
Of the 115 papers that were considered, four
systematic reviews were considered to be of
high quality (17–20). One systematic re-
view (21) included only randomised, con-
trolled trials, but was of moderate quality
because the search strategy was only partly
specified. It was included nonetheless, since
it was the only paper on plate osteosynthesis
and volar locking plates. The studies inclu-
ded are shown in Table 1.

The primary studies in all reviews were
small, with few exceptions. It was therefore
appropriate to only describe outcomes and
their strength of evidence from comparisons
with 100 or more subjects or from smaller
studies with statistically significant out-
comes or which discussed important aspects
of treatment.

Surgical treatment methods 
compared with conservative treatment
Percutaneous pinning compared with con-
servative treatment. In one Cochrane review
(17), percutaneous pinning was compared
with conservative treatment of unstable,
mainly dorsally displaced fractures. For
some of the outcomes, a pooled estimate
was calculated using meta-analysis. In five
of the included randomised, controlled
trials, with a total of 347 patients, different
functional outcomes were examined, and
the result in all five was significantly better
after pin fixation than after conservative
treatment. The strength of evidence was
moderate.

Anatomical outcomes were assessed in
three small randomised, controlled trials
with a total of 135 patients. There was no
basis for pooling the results in meta-analy-
ses, and significant differences between pin-
ning and plaster casting were not shown in
any of the studies – with the exception of
one small study with 50 patients, where the
anatomical score was better with pinning.
There were also fewer complications associ-
ated with pinning. The strength of evidence
for both outcomes was low. No conclusions
were reached as to which patients and which
fractures should be treated or which pinning
method was best.

External fixation compared with conser-
vative treatment. In one Cochrane review
(18), external fixation was compared with
conservative treatment of unstable, mainly
dorsally displaced fractures. Ten of the ran-
domised, controlled trials included, with a
total of 651 patients, showed that external
fixation maintained the reduction signifi-
cantly better than conservative treatment.
Six randomised, controlled trials with a total
of 352 patients showed that external fixation
prevents secondary displacement and mal-

union significantly better than plaster cast
immobilisation. The estimate of effect in the
meta-analysis showed low strength of evi-
dence for both outcomes.

Patients with various functional out-
comes were assessed in 13 randomised,
controlled trials with a total of 730 patients.
The results were not pooled in a meta-ana-
lysis, and the quality of the outcome assess-
ment was moderate or low. These trials re-
ported better functional scores for patients
treated with external fixation, but there was
a high drop-out rate in some studies, and
when sensitivity analyses were applied, the
results became non-significant. External
fixation is associated with numerous com-
plications, even though they are described as
minor, for example pin infections. For more
serious complications, such as complex re-
gional pain syndrome, no statistically signi-
ficant difference was found. No conclusion
was reached as to which patients and which
fractures should be treated with external
fixation either.

Comparison of different types 
of surgical treatment methods
Comparison of different types of pinning.
One Cochrane review compared different
types of pinning of unstable, dorsally dis-
placed fractures (17). The studies were
small, and there was no basis for pooling the
results in a meta-analysis.

One randomised, controlled trial with 12
patients compared Kapanji pinning with
transstyloid fixation. There were no signi-
ficant differences for any of the outcomes
measured, but a tendency to a higher in-
cidence of complications with Kapandji
pinning.

Comparison of different types of external
fixation. One Cochrane review compared
different types of external fixation of un-
stable or potentially unstable fractures (19).
Two of the included randomised, controlled
trials compared bridging external fixation
with pinning and plaster cast immobilisa-
tion. No significant differences in function
or deformity were found. One randomised,
controlled trial showed no statistically signi-
ficant difference in complications. One ran-
domised, controlled trial in which bridging
external fixation was used showed adjuvant
pinning of the fracture fragment resulted in
a significantly better radiological and func-
tional result than external fixation alone.

In three randomised, controlled trials,
non-bridging was compared with bridging
external fixation. In one of these studies, no
statistically significant functional differen-
ces were found, while in another signifi-
cantly improved grip strength, wrist flexion
and radiological outcome were found for
non-bridging external fixation. In the third
trial, a statistically significantly superior
functional and radiological result was
found for a bridging external fixator com-
pared with non-bridging. There was no dif-

ference in the complication frequency. In
two of the trials there were no differences
between static and dynamic external fixa-
tors. The trials were small, and too different
for the results to be pooled in meta-analy-
ses. The quality of the outcomes was there-
fore regarded as low.

Bone graft or bone substitute as part of
surgical treatment. There is one systematic
review (20) of trials that evaluate the use of
bone graft or bone substitute as adjuvant
treatment to for example, external fixation
of distal radius fractures. The adjuvant treat-
ment did not result in any statistically signi-
ficant improvement in the result.

Plate osteosynthesis compared with ex-
ternal fixation. We found one systematic re-
view (21) in which plate osteosynthesis was
compared with external fixation of unstable
distal radius fractures. The review included
intra-articular fractures. Three of the ten in-
cluded trials also considered volar locking
plates. The overall result was that functional
variables such as grip strength, key grip
strength, pronation and supination were sig-
nificantly superior in the plate group after
six and twelve weeks. Later the results were
relatively similar.

Meta-analysis revealed no heterogeneity

BOX 1

Inclusion criteria for systematic reviews 

on the treatment of distal radius fractures. 

All the main criteria had to be present for 

a review to be included

Study design

Systematic reviews

Population

Adults (aged over 18)
All types of distal radius fracture

Interventions

Conservative treatment
Surgical treatment

Comparisons

Surgical versus conservative treatment
Between different surgical methods

Outcome

Function
Pain
Quality of life
Radiological/anatomical findings
Instability
Malunion
Complications
Arthrosis (radiocarpal, radio-ulnar)

Follow-up time

At least 12 months for malunion and radio-
logical findings
At least 6 months for early mechanical 
failure
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between the functional outcomes of the
trials. DASH scoring (Disabilities of theArm,
Shoulder and Hand), which is the most wi-
dely used, was higher in the plate group after
both three months and one year, but hetero-
geneity was found between the studies. Sig-
nificantly fewer complications were found
with plating than with external fixation.
There was no difference between the treat-
ment groups if pin infections were excluded.
Nor was there any difference in radiological
measurements after one year.

Sensitivity analyses showed that the com-
plication outcome was the only one with
high quality. There was no evidence poin-
ting to a choice of one treatment method or
another on the basis of age group or gender.
A randomised, controlled trial also revealed
higher Gartland-Werley functional scores
for the simple intra-articular fractures in the
plate group after 24 months.

Discussion
Many papers have been published on the
treatment of distal radius fractures , but the
quality of the studies is variable. A general
problem is that they often include very hete-
rogeneous groups. The patients may range
from 18 to 100 years of age without differen-
tiation between younger and older patient
groups. This is consistent with current prac-
tice at centres like Haukeland University
Hospital and Oslo University Hospital,
where more emphasis is placed on biologi-
cal than on chronological age in cognitively
healthy patients.

There are also many different classifica-
tion systems for distal radius fractures, and

the fractures are grouped somewhat differ-
ently. Several of the classification systems
are not sufficiently reproducible, either (22,
23). Different measuring methods are used
for outcomes in some of the comparisons.
Grading systems commonly used for functi-
onal testing frequently include anatomical
and clinical outcomes, and modified ver-
sions of existing grading systems are often
used. According to the authors of the re-
views, this meant that the results could not
be pooled.

Heterogeneity reduces the strength of the
outcomes and conclusions are difficult to
draw. This is the reason why none of the in-
cluded studies was able to provide an unam-
biguous answer to our question of which pa-
tient groups benefit from surgical rather than
conservative treatment.

A large percentage of patients with distal
radius fractures can be treated conservati-
vely (18). This applies to those with frac-
tures with little or no displacement. The
challenge lies in deciding which fractures
require surgery (3–7). The review does not
point to any change in the anatomical limits
for instability that will better capture those
fractures that displace during the course of
treatment than those referred to in the intro-
duction to this paper (3–6).

When it comes to the question of which
types of surgical treatment result in the best
outcome for unstable, displaced fractures,
there is some documentation. Both pinning
combined with stabilising bandaging (17)
and external fixation (18) give better out-
comes than conservative treatment. How-
ever, there is no documentation regarding

their relative efficacy. Nor are there any dif-
ferences between different types of external
fixation (19).

Adjuvant treatment with bone graft or
bone substitute does not improve the results
(20). Existing evidence indicates that plate
osteosynthesis provides a better functional
outcome than external fixation (21). This is
supported by other literature (24, 25) A sys-
tematic review of low quality (25), which in-
cluded both the old plate type and the newer,
volar locking plates, found better DASH
scores, supination and restoration of volar
tilt in the plate group, while there was a ten-
dency for external fixation to give better grip
strength. Once studies of lower quality than
randomised, controlled trials had been ex-
cluded, subgroup analyses showed that only
the volar locking plates gave better results
than external fixation. However, there are no
studies of long-term results.

The review article of Cui et al. (21) sho-
wed fewer complications with plate osteo-
synthesis than with external fixation, but that
the difference disappears if pin infections are
disregarded. Complications have also been
reported with the new, volar locking plates
(24, 26). There are also fewer complications
with these than with external fixation (24).
The complications are partly attributable to
poor surgical technique, because implants
may be incorrectly placed, causing damage
to tendons or cartilage. The complications
may also be attributable to the method itself.
For example, many distal radius fractures
may be accompanied by damage to liga-
ments in the capus (27) and stabilising struc-
tures of distal radio-ulnar joint (28).

Table 1  Systematic reviews included. Participants in all studies were adult patients, mostly with unstable dorsally dislocated or intra-articular frac-
tures

First author, year of publication 
(reference) Treatments compared1

Number of stu-
dies and patients Search Quality2

Handoll et al., 2007 (17)
Percutaneous pinning versus conservative treatment
Kapandji pinning versus transstyloid pinning

13 randomised, 
controlled trials 
with 904 patients

October 
2007

High

Handoll et al., 2007 (18) External fixation versus conservative treatment

15 randomised, 
controlled trials 
with 1 022 
patients

October 
2007

High

Handoll et al., 2008 (19)

Bridging external fixation versus conservative treatment
Bridging versus non-bridging external fixation
Adjuvant pinning of fracture fragment versus no pinning
Dynamic versus static external fixation

9 randomised, 
controlled trials 
with 510 patients

November 
2008

High

Handoll et al., 2008 (20)
External fixation combined with bone graft or bone substitute 
versus only external fixation

10 randomised, 
controlled trials 
with 874 patients

November 
2008

High

Cui et al, 2011 (21) Plates versus external fixation
10 randomised, 
controlled trials 
with 738 patients

December 
2011

Moderate

1 The comparisons are described in the results section of this article in the order in which they occur and are described in the cited articles
2 Quality evaluation (low, moderate or high) is made in accordance with predefined criteria in the Cochrane Handbook (15)
408 Tidsskr Nor Legeforen nr. 4, 2013; 133
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We have so far no overview of conse-
quences of the short-term or lack of immobi-
lisation used with the newer volar locking
plates for these ligament injuries. In addi-
tion, cost-benefit analyses may necessitate
the introduction of surgical methods that
also take into account use of resources in
terms of operation time, implant cost, post-
operative follow-up and risk of complica-
tions. We do not yet know whether these
analyses favour the new volar locking
plates.

The studies tend not to differentiate be-
tween younger and older patient groups.
They accordingly provide no answers as to
how best to treat young patients with dis-
placed extra- or intra-articular fractures, or
how best to treat older patients with osteo-
porotic bones. The review of the evidence
provides little new data on how much resi-
dual displacement is tolerated. Thus there is
a need for good studies that show where the
anatomical limits for functional impairment
are, and whether there are patient groups
that may tolerate a larger residual displace-
ment than others.

Limitations of the evidence-based method
There are limitations inherent in using evi-
dence-based practice for establishing treat-
ment guidelines. One important factor is the
time it takes before a systematic review of
randomised trials is available after a new
method is introduced. A systematic review
will often not include the treatment methods
currently in use to a sufficient degree. This
also the case when it comes to treatment of
distal radius fractures.

An example is the large-scale use of volar
locking plates for the past ten years. When
these plates were first introduced, there was
no documentation of its use. Even after sev-
eral years of use, there is only one system-
atic review article of more than moderate
quality that includes this type of treatment
(21). Since October 2008, the Cochrane
database has contained a protocol for a re-
view with the title Internal fixation and com-
parisons of different fixation methods for
treating distal radial fractures in adults
(29), which is very relevant to our subject.
Four years later, the report has still not been
completed.

The length of time before systematic re-
views are available adds to the tendency for
the individual surgeon to choose a method
based on personal preference and experience
rather than available evidence-based litera-
ture. However, it should be mentioned that
evaluation of operations and the treatment of
distal radius fractures has gained greater at-
tention as a result of the focus applied by the
Norwegian Orthopaedic Association. Distal
radius fractures are no longer merely a task
for house doctors. This is an exciting field
for highly specialised orthopaedic specia-
lists and hand surgeons. It is to be hoped that
the increased attention will be reflected in

the treatment results and in fewer claims for
damages.

Need for further research
Despite the many papers on distal radius
fractures, there is still a great need for
further research. It is important initially to
identify research topics and prioritise among
them. It would be desirable to assess the out-
comes in the various age and fracture
groups. This has not been done in any of the
systematic reviews included in this review.

There are a number of different classifi-
cation systems for distal radius fractures.
Unfortunately they are all of limited prac-
tical use when it comes to selecting the op-
timal treatment. We need research on cri-
teria that predict with greater certainty
which fractures will re-displace, given con-
servative treatment, and which should there-
fore receive surgical treatment. The rela-
tionship between fracture position and
function is well known, but what are the li-
mits for an acceptable position? And what
follow-up should be employed to ensure
healing in a satisfactory position? We con-
tinue to see a substantial number of frac-
tures that heal in malunion that causes
symptoms.

Rather than yet more small, single-centre
studies that do not satisfy the requirements
for high quality evidence, good prospective
randomised, controlled, multi-centre trials
are needed. There is also a need to establish
registers and analyse register data to capture
changes in the incidence of complications
when new methods are introduced.

The emphasis in this article is on the
treatment of distal radius fractures. It is im-
portant nonetheless to be aware of the im-
portance of preventing these fractures. This
offers considerable scope for research.
Which measures work, how can resources
be used most efficiently to prevent distal ra-
dius fractures, and can distal radius fractures
provide an indirect measure of bone density
and be a predictor of other types of frac-
tures?

New treatment guidelines?
The evidence base for treatment of distal ra-
dius fractures was intended for use in prepa-
ring guidelines for treatment. Many ques-
tions remain unanswered, and good pro-
spective, randomised multi-centre trials are
needed to provide the best possible found-
ation for recommending treatments for pa-
tients.

Despite the limited documentation with
respect to choice of treatment for different
patient groups and fracture types, we know
a good deal about treatment of distal radius
fractures. We should use this knowledge as
a basis for establishing treatment guidelines
to reduce the variation in treatment practice
and the number of claims for damages from
patients.
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Figure 2  Flow chart for work process and choice of the systematic reviews.
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