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A B S T R A C T

Introduction: External fixation of distal radius fractures may be static (wrist-bridging) or dynamic (wrist-

bridging with mobile hinge or non-bridging). The aim of this systematic review is to investigate the

effectiveness of different methods of external fixation for unstable distal radius fractures.

Methods: A Medline database search was performed with strict eligibility criteria to obtain the highest

quality evidence from meta-analyses, RCTs and comparative studies. Eligible studies were critically

appraised using levels of evidence and RCTs were further appraised using a validated scoring tool.

Results: Fifty-four studies were identified of which eight were included. There were six RCTs and two

retrospective comparative studies. Three RCTs compared non-bridging with static wrist-bridging

fixation. Two RCTs compared dynamic wrist-bridging with static wrist-bridging fixation. One study

compared dynamic wrist-bridging with non-bridging fixation. The RCTs varied in quality and scored

between 12 and 23 out of a maximum of 33 points.

The evidence suggests that there are no functional or radiological benefits for a dynamic wrist-

bridging external fixator with a mobile hinge joint over a static wrist-bridging external fixator. The

evidence also suggests that there are no benefits for non-bridging over static wrist-bridging external

fixation in older patients but there do appear to be clear benefits both functionally and radiologically

when considering patients of all ages.

Conclusion: Dynamic and static external fixators both achieve good outcomes for patients with unstable

distal radius fractures with comparable complication rates. Non-bridging fixation may result in better

functional and radiological results than static wrist-bridging fixation when considering patients of all

ages with earlier return of function. This benefit does not seem apparent when considering older

patients. Although a benefit was not seen in this group, the technique may have practical advantages

over wrist-bridging fixation by allowing increased mobility and use of the limb during the fixation period

and enabling such patients to maintain their independence. Cost effective analyses are required to assess

whether this would be an economically viable option for this group of patients.

� 2010 Elsevier Ltd. All rights reserved.
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Introduction

Distal radius fractures may be managed non-operatively or
operatively with both methods resulting in good reliable results
when appropriately used.8,11,13 The operative methods for
displaced unstable fractures include closed reduction with
percutaneous pinning, open reduction with internal fixation,
external fixation, combinations of percutaneous pinning with
internal and external fixation, arthroscopically assisted reduction
and bone grafting and cementing techniques.

External fixation of distal radius fractures may be static or
dynamic. Static fixation involves a wrist-bridging (WB) external
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fixator with no possibility of wrist mobilisation during the
treatment period. Dynamic fixation allows wrist mobilisation
whilst the fixator is in place. This may be achieved with a WB
fixator with a mobile hinge joint or by a non-bridging (NB) fixator
with pins being inserted into the distal end of the radius.

The goal of treatment is to restore wrist mobility and function
and to prevent the development of secondary osteoarthritis.15

Previous studies have shown that this is achieved by accurate
reduction of normal radial inclination (238), radial height (12 mm)
and volar tilt (118) and a radial articular step <2 mm with
reduction of the distal radioulnar joint in intra-articular frac-
tures.13,15 Furthermore, early mobilisation of the wrist is thought
to result in an earlier return to function with reduced complica-
tions2 and also has practical advantages for the patient. Dynamic
external fixation has a theoretical advantage over static fixation by
enabling accurate fracture reduction and earlier mobilisation of
the wrist joint whilst maintaining stability.

mailto:chet_modi@hotmail.com
http://www.sciencedirect.com/science/journal/00201383
http://dx.doi.org/10.1016/j.injury.2010.02.030
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The aim of this systematic review is to decide, with the best
available evidence, whether dynamic external fixation results in
better functional and radiological outcomes, an earlier return to
function and fewer complications when compared to static
external fixation achieved with either bridging or non-bridging
techniques for fractures of the distal aspect of the radius.

Methods

Manuscript retrieval

A Medline database search was undertaken using the Ovid
Medline internet search engine to look at citations that have been
published using the following MeSH (Medline/Pub Med’s Subject
Headings) terms:

1. exp radius fractures/ or exp wrist injuries/ or exp wrist joint/
2. exp external fixators/
3. exp ‘‘Outcome Assessment (Health Care)’’/ or exp treatment

outcome/ or exp ‘‘Range of Motion, Articular’’/
4. 1 and 2 and 3
5. limit 4 to (humans and English language and (clinical trial or

comparative study or meta-analysis or randomised controlled
trial or ‘‘review’’))

Search dated: 1950 to August Week 4 2009.

Criteria for eligibility

Studies selected were original articles that compared different
external fixation methods for displaced unstable distal radius
fractures. Only English language publications were included. Data
had to be presented in the same format for all included articles in
order to compare statistics. The criteria for eligibility were as
shown below with studies using any of the outcomes included
within the review.

Studies: Randomised controlled trial; comparative study;
clinical trial;
meta-analysis; systematic review.

Patients: Adults patients with displaced and unstable distal
radius
fractures (AO classification).

Intervention: Dynamic external fixation (wrist-bridging and
non-bridging).

Comparison: Static external fixation or other combinations.

Outcomes: Functional—disease specific and general health
measurements.

Range of movement (ROM), grip and pinch
strength.

Return to work and other activities of daily
living (ADL).

Complications.

Extraction of data

The resultant abstracts were assessed for their suitability to be
reviewed in further detail. Studies that did not involve the
management of distal radius fractures were excluded from the
review at this stage. A hand search of core clinical journals and a
Cochrane library search were also performed to ensure that no
relevant studies were missed after the database search. All
relevant studies were independently reviewed by two reviewers
(C.S.M. and K.H.) with any disagreements being resolved by a third
reviewer (C.D.M.). The studies were systematically reviewed
using a data extraction proforma with results being summarised
in tabulated form and graded according to their level of
evidence.12

The RCTs were then further appraised using a scoring system
devised by the Cochrane Musculoskeletal Injuries Group which
was modified for fractures of the distal radius by Handoll and
Madhok.4 The checklist assesses a study against 11 aspects of trial
validity with a maximum score of 33 points for a study.

Results

Literature search

The Medline literature search revealed 54 studies within the
limitations described above. There were no further studies
identified from the hand search of core clinical journals and the
Cochrane database search. Eight studies were identified as meeting
the inclusion criteria for this review and 46 were excluded for the
reasons shown in Fig. 1. Of the eight studies that met the inclusion
criteria six were RCTs1,6,7,9,10,14 and two were retrospective
studies.5,16 The details and results of these has been summarised
in Table 1. The RCTs were studied in further detail and their trial
validity scores are shown in Table 2.

Randomised controlled trials

Dynamic (non-bridging) vs. static (wrist-bridging)

Atroshi et al.1. This RCT compared dynamic NB (Hoffmann II
Compact – Stryker) with static WB (Hoffmann – Stryker) external
fixation. Thirty-eight patients (males >60 years; females >50
years) with acute unstable intra- and extra-articular distal radius
fractures were randomised at a single centre. There were 19
patients in each group with all fixators being removed at 6 weeks
followed by physiotherapy rehabilitation with immediate wrist
exercises in the NB group. There were 11 type A2/A3 and 8 type C2/
C3 fractures in the NB group and 8 type A2/A3 and 11 type C2/C3
fractures in the WB group.

Thirty-six patients (95%) were followed up at 52 weeks.
Analysis showed that the DASH (disabilities of the arm, shoulder
and hand) scores3 had improved in both groups and almost
returned to pre-injury level by 1 year although there were no
statistically significant differences. The WB group had significant
worsening of the SF-12 (short form 12) score from baseline to 10
weeks (p = 0.03) although this difference was not seen at any other
time point. There were no significant differences between the
groups for pain, patient satisfaction, ROM, grip strength or
complications. Radiographic assessment showed no significant
differences except that the NB group maintained better radial
length at 1 year (ulnar variance (UV): 2.7(2.6) mm WB group vs.
1.0(2.3) mm NB group; p = 0.04).

This is a high quality study scoring 23 out of 33 points for
trial validity (Table 2) and providing level 1b evidence (Table
1). The authors used computer-generated randomisation with
validated outcome measures and independent blinded assessors
to reduce bias.

A sample size calculation had, however, not been performed
and a type 2 error cannot be excluded. There were also more
type A2 (extra-articular) than C2 (complex articular) fractures in
the NB group (n = 11:8) and more type C2 than A2 fractures in
the WB group (n = 8:11) which may be a confounder in this
study. It is also unclear who recruited and allocated patients to
their groups and whether they were independent. The external
validity is also limited as the study was performed in a single
centre.



Fig. 1. Summary of data extraction.

C.S. Modi et al. / Injury, Int. J. Care Injured 41 (2010) 1006–10111008
Krishnan et al.6. This RCT compared NB (Hoffmann II Compact –
Stryker) with WB (AO Delta frame) external fixation in 60 adults
with a mean age of 56 (18–83) years with intra-articular and
complex comminuted distal radius fractures. Thirty patients were
allocated to each group with all fixators being removed at 6 weeks
followed by physiotherapy rehabilitation with the NB group
instructed to commence wrist mobilisation 2 weeks postopera-
tively. There were 2 type A3, 3 type C1, 6 type C2 and 19 type C3
fractures in the NB group. The WB group included 1 type A3, 1 type
B2, 5 type C1, 4 type C2 and 19 type C3 fractures.

The study does not report how many patients completed follow-
up to the trial endpoint. There were no significant differences
between the groups for pain, grip strength, radiographic measure-
ments or complications. There were no significant differences in
ROM except for improved flexion in the NB fixation group at 52
weeks (508 vs. 608, p = 0.02). Although both groups attained similar
ADL scores after 12 weeks, the NB group scores were significantly
higher in the early period after treatment (p = 0.034).

The trial validity score for this study was 15 out of 33 points
(Table 2) providing level 2b evidence (Table 1). The patients were
randomly allocated to the intervention with a closed envelope
method with both study groups well matched for age, fracture type
and number of patients, although not for gender as there were
more females in the WB group. The radiographic measurements
were performed by an independent radiologist. A limitation of this
study is the incomplete presentation of data. The flow of patients
through the study had not been presented and it was unclear how
many patients completed the trial. It was not stated by whom the
patients were recruited and allocated to their groups. Unblinded
assessors performed the measurements with no comparison to
uninjured wrists. Furthermore, there is no mention of a power or
sample size calculation and it is therefore difficult to exclude a type
2 error as the reason for a negative result in this study.

McQueen9. This RCT compared NB (Pennig fixator – Orthofix) with
static WB (Pennig fixator – Orthofix) external fixation. Sixty
patients with a mean age of 61 (31–85) years with unstable extra-
and intra-articular distal radius fractures were recruited at a single
centre. Thirty patients were allocated to each group with all
fixators being removed at 6 weeks followed by physiotherapy
rehabilitation as required by the patients. There were 21 type A and
9 type C fractures in the NB group and 25 type A and 5 type C
fractures in the WB group.

Fifty-six patients (93%) were followed up at 1 year. Analysis
showed significantly better results in the NB group with respect to
reduction of dorsal angulation (p < 0.001), radial shortening (not
significant at 1 year), flexion (p < 0.05) and grip strength
(p < 0.001) at all time periods. There were no significant
differences in pain scores or the incidence of complications
although there was a 47% malunion in the WB group.

The trial validity score for this study was 18 out of 33 points
(Table 2) providing level 2b evidence (Table 1). The eligibility
criteria were clearly defined with interventions allocated after
closed envelope randomisation. A limitation is that it is not
reported by whom the patients were recruited and allocated to
their interventions with all procedures being performed by the
author in a single centre thus limiting external validity. A sample
size or power calculation was not reported and assessors were not
blinded. Rehabilitation may have differed between the groups as
not all patients had physiotherapy. This may have had a bias effect
upon the functional outcome data although probably represents a
pragmatic approach.

Dynamic (wrist-bridging) vs. static (wrist-bridging)

McQueen et al.10. This RCT compared four methods of treatment for
redisplaced unstable intra-articular and extra-articular distal
radius fractures in 120 patients (30 per group). The four methods
were manipulation and cast, open reduction and bone grafting, and
WB external fixation (Pennig fixator – Orthofix) statically in group 3
and dynamically in group 4 with mobilisation at a hinge joint at 3
weeks. The fixators were removed at 6 weeks followed by



T
a

b
le

1
S

u
m

m
a

ry
o

f
in

cl
u

d
e

d
st

u
d

ie
s.

S
tu

d
y

D
e

si
g

n
S

iz
e

C
o

m
p

le
te

d
st

u
d

y
In

te
rv

e
n

ti
o

n
s

E
li

g
ib

il
it

y
cr

it
e

ri
a

O
u

tc
o

m
e

m
e

a
su

re
s

C
o

n
cl

u
si

o
n

Le
v

e
l

o
f

e
v

id
e

n
ce

1
2

A
tr

o
sh

i
e

t
a

l.
1

R
C

T
3

8
3

6
S

ta
ti

c
b

ri
d

g
in

g
v

s.

n
o

n
-b

ri
d

g
in

g

Fe
m

a
le

s
>

5
0

y
e

a
rs

;

m
a

le
s
>

6
0

y
e

a
rs

;

u
n

st
a

b
le

in
tr

a
-

a
n

d

e
x

tr
a

-a
rt

ic
u

la
r

fr
a

ct
u

re
s

D
A

S
H

,
S

F-
1

2
,

p
a

in
,

R
O

M
,

g
ri

p
st

re
n

g
th

,
ra

d
io

g
ra

p
h

s,

co
m

p
li

ca
ti

o
n

s

N
o

d
if

fe
re

n
ce

s
in

o
u

tc
o

m
e

s

a
t

5
2

w
e

e
k

s
e

x
ce

p
t

le
ss

ra
d

ia
l

sh
o

rt
e

n
in

g
in

n
o

n
-b

ri
d

g
in

g
g

ro
u

p
a

1
b

H
a

y
e

s
e

t
a

l.
5

R
e

tr
o

sp
e

ct
iv

e
6

4
1

5
8

8
S

ta
ti

c
b

ri
d

g
in

g
v

s.

n
o

n
-b

ri
d

g
in

g

U
n

st
a

b
le

e
x

tr
a

-a
rt

ic
u

la
r

fr
a

ct
u

re
s

R
a

d
io

g
ra

p
h

s,
co

m
p

li
ca

ti
o

n
s

R
is

k
o

f
d

o
rs

a
l

m
a

lu
n

io
n

re
d

u
ce

d
b

y
6

a
a

n
d

sh
o

rt
e

n
in

g
b

y
2

.5
ti

m
e

sa

w
it

h
n

o
n

-b
ri

d
g

in
g

fi
x

a
ti

o
n

4

K
ri

sh
n

a
n

e
t

a
l.

6
R

C
T

6
0

?
S

ta
ti

c
b

ri
d

g
in

g
v

s.

n
o

n
-b

ri
d

g
in

g

In
tr

a
-a

rt
ic

u
la

r
fr

a
ct

u
re

s
P

a
in

,
R

O
M

,
g

ri
p

st
re

n
g

th
,

ra
d

io
g

ra
p

h
s,

co
m

p
li

ca
ti

o
n

s

N
o

d
if

fe
re

n
ce

s
in

a
n

y

o
u

tc
o

m
e

s
a

t
5

2
w

e
e

k
s

2
b

K
ru

k
h

a
u

g
e

t
a

l.
7

R
C

T
7

5
7

1
D

y
n

a
m

ic
b

ri
d

g
in

g
v

s.

n
o

n
-b

ri
d

g
in

g

U
n

st
a

b
le

e
x

tr
a

-a
rt

ic
u

la
r

fr
a

ct
u

re
s

R
a

d
io

g
ra

p
h

s,
D

A
S

H
,

p
a

in
,

R
O

M
,

co
m

p
li

ca
ti

o
n

s

N
o

d
if

fe
re

n
ce

s
in

fu
n

ct
io

n
a

l

o
r

ra
d

io
g

ra
p

h
ic

o
u

tc
o

m
e

s

1
b

M
cQ

u
e

e
n

9
R

C
T

6
0

5
6

S
ta

ti
c

b
ri

d
g

in
g

v
s.

n
o

n
-b

ri
d

g
in

g

U
n

st
a

b
le

in
tr

a
-

a
n

d

e
x

tr
a

-a
rt

ic
u

la
r

fr
a

ct
u

re
s

P
a

in
,

g
ri

p
st

re
n

g
th

,
R

O
M

,

ra
d

io
g

ra
p

h
s,

co
m

p
li

ca
ti

o
n

s

B
e

tt
e

r
fu

n
ct

io
n

a
l

a
n

d

ra
d

io
g

ra
p

h
ic

o
u

tc
o

m
e

s

in
n

o
n

-b
ri

d
g

in
g

g
ro

u
p

a

2
b

M
cQ

u
e

e
n

e
t

a
l.

1
0

R
C

T
1

2
0

1
0

9
D

y
n

a
m

ic
b

ri
d

g
in

g
v

s.

st
a

ti
c

b
ri

d
g

in
g

U
n

st
a

b
le

in
tr

a
-

a
n

d

e
x

tr
a

-a
rt

ic
u

la
r

fr
a

ct
u

re
s

P
a

in
,

g
ri

p
st

re
n

g
th

,
R

O
M

,

ra
d

io
g

ra
p

h
s,

co
m

p
li

ca
ti

o
n

s

N
o

d
if

fe
re

n
ce

s
in

fu
n

ct
io

n
a

l

o
r

ra
d

io
g

ra
p

h
ic

o
u

tc
o

m
e

s

2
b

S
o

m
m

e
rk

a
m

p
e

t
a

l.
1

4
R

C
T

7
3

4
8

D
y

n
a

m
ic

b
ri

d
g

in
g

v
s.

st
a

ti
c

b
ri

d
g

in
g

U
n

st
a

b
le

in
tr

a
-

a
n

d

e
x

tr
a

-a
rt

ic
u

la
r

fr
a

ct
u

re
s

M
o

d
ifi

e
d

G
a

rt
la

n
d

a
n

d

W
e

rl
e

y
S

co
re

,
R

O
M

,
g

ri
p

a
n

d
p

in
ch

st
re

n
g

th
,

ra
d

io
g

ra
p

h
s,

co
m

p
li

ca
ti

o
n

s

Lo
ss

o
f

ra
d

ia
l

le
n

g
th

a
n

d

m
o

re
co

m
p

li
ca

ti
o

n
s

in

d
y

n
a

m
ic

g
ro

u
p

a
a

lt
h

o
u

g
h

fu
n

ct
io

n
si

m
il

a
r

2
b

U
ch

ik
u

ra
e

t
a

l.
1

6
R

e
tr

o
sp

e
ct

iv
e

8
4

?
S

ta
ti

c
b

ri
d

g
in

g
v

s.

n
o

n
-b

ri
d

g
in

g

U
n

st
a

b
le

in
tr

a
-

a
n

d

e
x

tr
a

-a
rt

ic
u

la
r

fr
a

ct
u

re
s

S
u

b
je

ct
iv

e
,

R
O

M
,

g
ri

p
st

re
n

g
th

,

a
rt

h
ri

ti
s,

ra
d

io
g

ra
p

h
ic

,

co
m

p
li

ca
ti

o
n

s

B
e

tt
e

r
R

O
M

,
g

ri
p

st
re

n
g

th

a
n

d
o

u
tc

o
m

e
in

n
o

n
-b

ri
d

g
in

g
g

ro
u

p

4

a
S

ig
n

ifi
ca

n
t

d
if

fe
re

n
ce

.

C.S. Modi et al. / Injury, Int. J. Care Injured 41 (2010) 1006–1011 1009
physiotherapy rehabilitation as required by the patients. There
were 14 type A3, 13 type C2 and 3 type C3 fractures in the static
group. The dynamic group included 13 type A3, 13 type C2 and 4
type C3 fractures.

One hundred and nine patients (91%) were followed up at 1 year.
There were no significant differences between groups 3 and 4 for
radiological measurements, grip strength, ROM or complications.
They concluded that mobilising the wrist at 3 weeks with the fixator
did not provide any benefit in terms of ROM or hand function.

The trial validity score for this study was 16 out of 33 points (Table
2) providing level 2b evidence. Patients were allocated to their
intervention by a closed randomisation method. Accurate radio-
graphic measurements were made by comparing the injured and
non-injured sides. Two surgeons performed the procedures thereby
increasing the external validity of this study although it was
performed in a single specialist centre. A sample size calculation
was not reported and assessors were not blinded. Although the
treatment protocols were mostly similar, not all patients received
physiotherapy and this may have distorted the functional results.
Another consideration is that the recruitment periods for this trial
overlapped with another trial by the same author9 by 10 months and
it is therefore possiblethat the same patientsmay havebeenincluded
in both studies thereby increasing the risk of possible bias.

Sommerkamp et al.14. This RCT compared dynamic WB (Clyburn –
Zimmer) with static WB (AO/ASIF) external fixation. Seventy-three
patients with 75 comminuted unstable intra- and extra-articular
distal radius fractures were recruited at a single centre with 37
patients in the dynamic group and 36 in the static group. The
fixators were removed at a mean of 9 weeks (6–11) in the static
group and a mean of 10 weeks (6–11) in the dynamic group.
Patients in the dynamic group were mobilised at a range of 2–6
weeks depending upon the fracture type and surgeon preference.
The fractures within this study were not graded according to the
AO classification.

Forty-eight patients (66%) were followed up at 12 months. The
authors reported significant radial shortening in the dynamic group
(4 mm vs. 1 mm, p < 0.05). There were no significant differences for
other radiological measures, grip and pinch strength and functional
scores. ROM was similar except for increased flexion and radial
deviation in the static group at 1 year (p < 0.04). Although
complication rates between the groups were similar, there were
five fixator hardware failures in the dynamic group.

This study had the lowest trial validity score of 12 out of 33
points as shown in Table 2. Limitations included the authors using
a quasi-randomisation method with odd and even chart numbers.
They also included open fractures, bilateral fractures and patients
with polytrauma which would have affected the subsequent
function. The assessors were not blinded to the interventions at
follow-up nor were recruitment or treatment allocation performed
independently which may have lead to bias. A sample size or
power calculation were not performed. There were significant
differences in the treatment protocols. Some patients in each group
underwent percutaneous wire fixation, open reduction and
internal fixation or bone grafting. Patients within the dynamic
group were mobilised at different times ranging from immediately
to 8 weeks at the discretion of the authors. The static group were
older (mean 39 years vs. 34 years), had more females and fewer
severe fractures. These are uncontrolled variables which prevent a
scientific comparison being made between the interventions and
therefore invalidate some of the conclusions.

Dynamic (wrist-bridging) vs. dynamic (non-bridging)

Krukhaug et al.7. This RCT compared dynamic WB (Dynawrist –
CMR Prototech) with NB (Hoffmann II Compact – Stryker) external



Table 2
Trial validity scores.

Study Atroshi et al.1 Krukhaug et al.7 Krishnan et al.6 McQueen9 McQueen et al.10 Sommerkamp et al.14

1. Adequate Concealment? 3 3 3 3 3 0

2. Intention to treat analysis? 3 3 0 1 1 0

3. Outcome assessors blinded? 3 1 0 0 0 0

4. Baseline characteristics reported and comparable? 1 1 1 3 1 0

5. Patients blind to assignment status after allocation? 0 0 0 0 0 0

6. Treatment providers blind to assignment status? 0 0 0 0 0 0

7. Identical treatment protocols? 3 1 3 1 1 0

8. Inclusion/exclusion criteria defined? 3 3 1 3 3 3

9. Outcome measures defined? 3 3 3 3 3 3

10. Accuracy, precision, and observer variation of the

outcome measures adequate?

3 3 3 3 3 3

11. Length of follow-up time 1 1 1 1 1 3

Total scores 23 19 15 18 16 12
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fixation. Seventy-five patients with a mean age of 62 (20–92) years
with unstable extra-articular distal radius fractures with at least
1 cm intact volar cortex in the distal fragment were recruited at
two centres. The fixators were removed at a mean time of 43 (33–
59) days with follow-up to 1 year. There were 38 type A3 fractures
in the WB group and 37 type A3 fractures in the NB group.

Seventy-one patients (95%) were followed up at 1 year although
this included two patients that died. There were no significant
differences between the groups for radiographic measures, pain
scores, functional outcome or complications. Flexion was greater in
the dynamic WB group in the early treatment period (p = 0.001)
but difference was not seen for any other movements or time
points.

The trial validity score for this study was 19 points (Table 2)
providing level 1b evidence (Table 1). Patients were allocated to
their intervention by a closed randomisation method with clear
eligibility criteria and treatment protocols. Although a power
calculation was reported, it was based upon radial tilt as the
primary outcome to ensure a small sample size and an adequately
powered study with narrow confidence intervals. This is not,
however, a clinically important outcome and a validated functional
score may have been more useful. Although the outcome assessor
was independent, the level of blinding was not reported and bias
cannot be excluded.

Evidence from other studies

Hayes et al.5. This retrospective study compared NB (Hoffmann II
Compact – Stryker) with WB (Hoffmann – Stryker) with data
available for 588 out of 641 patients with unstable intra- and extra-
articular distal radius fractures and radiological data available for
546 patients. There were 193 type A3, 105 type C2 and 12 type C3
fractures in the NB group. The WB group included 31 type A3, 62
type C2 and 100 type C3 fractures. Analysis suggested better
radiological outcomes in the NB group with respect to restoring
volar tilt and carpal alignment (p < 0.001) with significantly fewer
malunions in the NB group. NB fixation was associated with a
significantly higher risk of pin track infection (27% vs. 13%,
p < 0.001) with other complications occurring similarly between
the groups. Most of the procedures were performed by trainees
thus also increasing the external validity of the findings.

Uchikura et al.16. This retrospective study compared NB (Mini
Fixator – Medifix Solutions) with WB (Pennig fixator – Orthofix)
external fixation in 84 adults with unstable distal radius fractures.
There were 8 type A2, 1 type A3, 8 type C1, 12 type C2 and 13 type
C3 fractures in the NB group. The WB group included 3 type A2, 4
type A3, 8 type C1, five C2 and 22 type C3 fractures. The subjective
evaluation was good or excellent for 100% in the NB group and
90.5% in the WB group. There were small differences in radio-
graphic measures and ROM but greater grip strength and fewer
arthritic changes in the NB group.

They concluded that NB fixation achieved more favourable
results than WB fixation without the need for bone grafting. There
were significant confounders within this study which reduce the
validity of its conclusions.

Discussion

The systematic literature search revealed 54 studies of which
eight were included in this review. The included studies were six
RCTs and two retrospective studies with levels of evidence
ranging from 1b to 4 as shown in Table 1. The three RCTs by
Atroshi et al.1, Krishnan et al.6 and McQueen9 and retrospective
studies by Hayes et al.5 and Uchikura et al.16 compared dynamic
NB with static WB external fixation. The RCTs by McQueen et al.10

and Sommerkamp et al.14 compared dynamic WB fixation with a
mobile hinge joint and static WB fixation. The recent RCT by
Krukhaug et al.7 compared a newer dynamic WB fixator with
dynamic NB external fixation.

The RCTs by Atroshi et al.1 and Krukhaug et al.7 were the highest
quality studies providing level 1b evidence and scoring 23 and 19
points, respectively. The RCTs by McQueen9, McQueen et al.10,
Krishnan et al.6 and Sommerkamp et al.14 provided level 2b
evidence with scores ranging from 12 to 18 points.

The best evidence for dynamic NB vs. static WB external fixation
for intra- and extra-articular distal radius fractures suggests that
there is no functional benefit of one method over another in older
patients although NB fixation was better at maintaining radial
length.1 Level 2b evidence (18 points), however, suggests that
there are significant functional and radiological benefits for
dynamic NB fixation when treating skeletally mature patients of
all ages.9 Level 4 evidence also suggests that the technique of NB
external fixation has good external validity and can be performed
by surgeons of varying experience levels with good results.5

The best evidence for dynamic WB vs. static WB external
fixation for intra- and extra-articular fractures suggests that there
are no functional or radiological benefits of one method over
another10 with a risk of losing fracture reduction or hardware
failure with some fixators.14

The best evidence for dynamic WB vs. NB external fixation for
extra-articular fractures suggests that there are no functional or
radiological benefits of one method over another although some
improved ROM was seen after dynamic WB fixation in the early
treatment period.7

There were no significant differences between the groups in the
incidence of complications within the six RCTs. Pin track infection
rates ranged from 15% to 39% (mean 25% – 93/366) with an overall
reoperation rate for infection of 0.03% and all other infections
treated successfully with antibiotic therapy.
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Conclusion

The currently available evidence suggests that there is no
functional or radiological benefit of a dynamic WB external fixator
with a mobile hinge joint over a static WB external fixator10 for
unstable intra- and extra-articular distal radius fractures. Newer
designs for dynamic WB external fixators are not as prone to loss of
fracture reduction and hardware failure as previous designs with
equivocal results to NB fixation methods.7,14

The evidence also suggests that there are no benefits for NB
external fixation over static WB fixation for unstable intra- and
extra-articular distal radius fractures in older patients1 but there
do appear to be clear functional and radiological benefits including
earlier return of function when considering patients of all ages.9

Although a benefit was not seen in older patients, the technique
was able to achieve excellent clinical results and may have
practical advantages over WB fixation for such patients by
allowing increased mobility and use of the limb during the
fixation period and enabling them to maintain their independence.
There are no cost-effectiveness analyses currently available to
compare the interventions and whether dynamic NB external
fixation is an economically viable option for patients unable to
tolerate the practical disadvantages of static WB external fixation.

Further studies comparing these interventions should therefore
include a cost-effectiveness analysis and return to work as an
outcome measure to aid the decision making process in the
treatment of unstable distal radius fractures. Studies should also be
performed in multiple centres with multiple operating surgeons to
ensure a higher external validity and therefore increasing the
likelihood of influencing clinical practice.

The findings from this systematic review confirmthat the surgeon
has the option of adopting a form of external fixation appropriate to
the configuration of the distal radius fracture and the patient, sound
in the knowledge that the outcome of treatment is unlikely to be
compromised by the choice of external fixation method.

Conflict of interest statement

There have been no financial or personal relationships with
other people, or organisations, that could inappropriately influence
(bias) this work.
References

1. Atroshi I, Brogren E, Larsson GU, et al. Wrist-bridging versus non-bridging
external fixation for displaced distal radius fractures: a randomized assessor-
blind clinical trial of 38 patients followed for 1 year. Acta Orthop 2006;77(3):
445–53.

2. Dias JJ, Wray CC, Jones JM, Gregg PH. The value of early mobilisation in
the treatment of Colles’ fractures. J Bone Joint Surg Br 1987;69(3):
463–7.

3. Gummesson C, Atroshi I, Ekdahl C. The disabilities of the arm, shoulder and
hand (DASH) outcome questionnaire: longitudinal construct validity and mea-
suring self-rated health change after surgery. BMC Musculoskelet Disord
2003;4:11.

4. Handoll HHG, Madhok R. Surgical interventions for treating distal radial frac-
tures in adults. Cochrane Database Syst Rev )2003;(3). doi: 10.1002/
14651858.CD003209 [Art. No.: CD003209].

5. Hayes AJ, Duffy PJ, McQueen MM. Bridging and non-bridging external fixation
in the treatment of unstable fractures of the distal radius: a retrospective study
of 588 patients. Acta Orthop 2008;79(4):540–7.

6. Krishnan J, Wigg AE, Walker RW, et al. Intra-articular fractures of the distal
radius: a prospective randomised controlled trial comparing static bridging
and dynamic non-bridging external fixation. J Hand Surg Br 2003;28(5):
417–21.

7. Krukhaug Y, Ugland S, Lie SA, Hove LM. External fixation of fractures of the distal
radius: a randomized comparison of the Hoffman compact II non-bridging
fixator and the Dynawrist fixator in 75 patients followed for 1 year. Acta Orthop
2009;80(1):104–8.

8. Mackenney PJ, McQueen MM, Elton R. Prediction of instability in distal radial
fractures. J Bone Joint Surg Am 2006;88(9):1944–51.

9. McQueen MM. Redisplaced unstable fractures of the distal radius. A rando-
mised, prospective study of bridging versus non-bridging external fixation. J
Bone Joint Surg Br 1998;80(4):665–9.

10. McQueen MM, Hajducka C, Court-Brown CM, et al. Redisplaced unstable
fractures of the distal radius: a prospective randomised comparison of four
methods of treatment. J Bone Joint Surg Br 1996;78(3):404–9.

11. McQueen M, Caspers J. Colles fracture: does the anatomical result affect the
final function? J Bone Joint Surg Br 1988;70(4):649–51.

12. Phillips B, Ball C, Sackett D, et al. Oxford centre for evidence-based medicine
levels of evidence. CEBM; 2001 May [online]. Available from: http://
www.cebm.net/index.aspx?o=1025 [accessed 18th June 2009].

13. Simic PM, Weiland AJ, Simic PM, Weiland AJ. Fractures of the distal aspect of the
radius: changes in treatment over the past two decades. Instr Course Lect
2003;52:185–95.

14. Sommerkamp TG, Seeman M, Silliman J, et al. Dynamic external fixation of
unstable fractures of the distal part of the radius. A prospective, randomized
comparison with static external fixation. J Bone Joint Surg Am 1994;76(8):
1149–61.

15. Trumble TE, Culp RW, Hanel DP, et al. Intra-articular fractures of the distal
aspect of the radius. Instr Course Lect 1999;48:465–80.

16. Uchikura C, Hirano J, Kudo F, et al. Comparative study of nonbridging and
bridging external fixators for unstable distal radius fractures. J Orthop Sci
2004;9(6):560–5.

http://dx.doi.org/10.1002/14651858.CD003209
http://dx.doi.org/10.1002/14651858.CD003209
http://dx.doi.org/10.1002/14651858.CD003209
http://www.cebm.net/index.aspx?o=1025
http://www.cebm.net/index.aspx?o=1025

	Dynamic and static external fixation for distal radius fractures-A systematic review
	Introduction
	Methods
	Manuscript retrieval
	Criteria for eligibility
	Extraction of data

	Results
	Literature search
	Randomised controlled trials
	Dynamic (non-bridging) vs. static (wrist-bridging)
	Atroshi et™al.1
	Krishnan et™al.6
	McQueen9

	Dynamic (wrist-bridging) vs. static (wrist-bridging)
	McQueen et™al.10
	Sommerkamp et™al.14

	Dynamic (wrist-bridging) vs. dynamic (non-bridging)
	Krukhaug et™al.7

	Evidence from other studies
	Hayes et™al.5
	Uchikura et™al.16



	Discussion
	Conclusion
	Conflict of interest statement
	References


