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The aim of this study was to report the success of 
maintaining reduced distal radius fractures with cast 
immobilisation and analyse risk factors for redis-
placement. A retrospective analysis of distal radius 
fracture manipulated between April 2011 and 2013 
was conducted. Age, gender, fracture classification, 
ulna fracture, dorsal comminution and volar align-
ment were recorded. Reduction and redisplacement 
were measured using Sarmiento’s modification of 
Lidstrom’s system. 110 patients were included ; mean 
age 62.8 years and 83.4% female. The AO classifica-
tion was used to grade initial fractures A2 (44%), A3 
(25%), C1 (20%) and C2 (10%). 86.4% of cases were 
improved following manipulation, although 48.4% 
redisplaced and 27.4% required surgical interven-
tion. The radial length (60%) was harder to maintain 
than dorsal alignment (44%) in cases of redisplace-
ment. Successful alignment of the volar cortices was 
associated with a statistically significant reduction in 
redisplacement (p = 0.024). Manipulation of distal 
 radius fractures is initially beneficial but half of cases 
redisplace. 

Keywords : distal radius fracture ; wrist fracture ; 
manipulation ; closed reduction ; redisplacement.

INTRODUCTION

Distal radius fractures are common injuries (8, 
16,18) with 70,000 occurring each year in the UK (15). 
Two thirds occurring between 50 and 79 years and 

80% in patients over 80 years (6). Historically distal 
radius fractures are treated non-operatively (21) 
which avoids the surgical risks of infection, tendon 
rupture, hardware problems and nerve compres-
sion (9). A number of radiographic standards have 
traditionally been used to measure the success of 
treating distal radius fractures. An intra-articular 
step of over 2mm, greater than 20 degrees of angu-
lation or more than 5mm of radial shortening have 
been reported as unacceptable by surgeons (1). 
Sarmiento’s modification of Lidstroms system com-
bines radial length, radial inclination and angulation 
into one score and is illustrated in Table I (17). The 
importance of radiographic outcomes is controver-
sial with Foldhazy et al reporting a positive associa-
tion with functional outcome (10). However Arora et 
al demonstrate similar functional outcomes follow-
ing both plate fixation and non-operative treatment 
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despite a higher prevalence of mal-union after non-
operative treatment (2,3). A recent Cochrane meta-
analysis concluded that it remains unclear whether 
surgery gives a better long term outcomes than non-
operative treatment (11).

Distal radius fractures have a tendency to redis-
place following closed reduction (5,19,20) with par-
ticular difficulty maintaining the radial length (5,10). 
Wadsten et al reported that 87% of reduced frac-
tures redisplace. However redisplacement has not 
been demonstrated to be directly associated with 
patient outcomes (5,22). No agreement currently 
 exists over the optimal technique to maintain 
 reduction in unstable fractures (4,7). Risk factors for 
redisplacement include dorsal comminution, intra-
articular extension, volar displacement, age, activity 
level, lifestyle, co-morbidities and osteoporo-
sis (5,12,19,22). The aim of this study was to analyse 
risk factors associated with redisplacement in distal 
radius fractures managed by closed manipulation.

PATIENT AND METHODS

A retrospective analysis of all patients aged over 
18 years that were treated for a distal radius fracture at 
our Emergency department between April 2011 and 
April 2013 was performed. Patients were included if a 
manipulation was performed in the Emergency Depart-
ment and initial treatment was non-operative. The proce-
dure was performed under either haematoma block, 
where local anaesthetic is injected into the fracture site, 
or Bier’s block, that involves injection of local anaes-
thetic intravenously under tourniquet. The decision to 
manipulate and which anaesthetic to use was made by the 
treating physician who also performed the procedure. 
This individual was a member of the Emergency Depart-
ment team and their level of seniority varied. Manipula-
tion was not performed under fluoroscopy and repeat 

plain radiographs were obtained after casting. A below 
elbow cast was used and wrist positioned in flexion and 
ulna deviated. The original cast was kept for six weeks 
and only changed if concerns regarding swelling or the 
skin were raised. Open fractures, patients taken directly 
to theatre without manipulation and those followed up at 
another centre were excluded from the study. 

Patient’s age and gender were collected from elec-
tronic records. The fracture was graded according to the 
Association for the study of internal fixation classifica-
tion (AO) (14). Initial radiographs were assessed for the 
presence of an associated ulna fracture or dorsal commi-
nution. Dorsal or volar angulation, radial inclination and 
radial length were measured and graded according to 
Sarmiento’s modification of Lidstrom’s system (17) on 
initial, post manipulation and follow up radiographs tak-
en at 3 months. A successful reduction was defined as an 
improvement of at least one level in this score, e.g. from 
poor pre-operatively to good post-manipulation. Redis-
placement was defined as a decline in the Lidstrom’s 
score, e.g. from good post-manipulation to poor at three 
months follow up. Successful reduction of the volar cor-
tex after manipulation was also assessed and examples 
are illustrated in Figures 1 and 2. Need for further surgi-
cal intervention during the first three months follow up 
was also recorded. Separate subgroup analysis was per-
formed according to age ; the study group was divided 
into those patients under the age of 55 years and those 
55 years and over.

Statistical analysis was performed using IBS SPSS 
Statistics 22.0 and risk factors for redisplacement were 
evaluated using the Pearson Chi-squared test. The study 
was registered locally but ethics committee approval was 
not sought as the study was retrospective and involved no 
patient contact. 

RESULTS

During the study period 110 patients underwent 
attempted closed reduction of a distal radius frac-
ture under a haematoma or Bier’s block in the 
Emergency Department. During the same time pe-
riod 56 patients underwent volar plate fixation and 
120 percutaneous wire fixation for distal radius 
fractures. The mean age of the study population was 
62.8 years and 83.4% were female. The initial frac-
tures were classified according to AO as A2 (44%), 
A3 (25%), C1 (20%) and C2 (10%). 

The scores according to Sarmiento’s modifica-
tion of Lidstrom’s system (17) at initial presentation, 

Table I. — Sarmiento’s modification of Lidstroms system (17)

Dorsal angle Loss of radial 
length (mm)

Loss of radial 
tilt

Score for each 
measurement

Neutral < 3 0-4 0
1-10 3-6 5-9 1
11-14 7-11 10-14 2
> 15 > 12 > 15 4

Scoring : Excellent 0, Good 1-3, Fair 4-6 and Poor 7-12.
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post manipulation and follow up are reported in 
Table II. In 95 patients (86.4%) an improvement in 
radiographic measurements was achieved following 
manipulation, although 48.4% of these cases redis-
placed during follow up. When analysed separately, 
correction of dorsal angle was lost in 44% and ra-
dial length in 60% of cases. 27.4% required further 
surgical intervention in the form of plate fixation or 

percutaneous wire fixation. The risk factors for 
 redisplacement studied are reported in Table III. 
 Although age, female gender, ulna fracture, dorsal 
comminution were more common in the redisplace-
ment group these did not reach statistical signifi-
cance. The association between the failure to 
achieving reduction of the volar cortex and redis-
placement was statistically significant (p = 0.024). 

79 manipulations (71.8%) were performed in pa-
tients over the age of 55 years with the remaining 
31 cases (28.2%) under the age of 55 years. The 
proportion of cases achieving radiological improve-
ment were similar between the age groups ; 87.3% 
over 55 years and 83.9% under 55 years. The 
 proportion of cases suffering a redisplacement at 
three months was higher (50.7%) in the older age 
group that those under 55 years (42.3%) but this did 
not reach statistical significance. The risk factors for 
redisplacement in each group are described in 

Fig. 1. — An example of failure to reduce the volar cortex

Table II. — Radiographic scores according to Sarmiento’s 
modification of Lidstrom’s system (17)

Lidstrom’s 
Score

Initial 
(%)

Post manipulation 
(%)

Follow up
(%)

Excellent 0 14.5 6.4
Good 10.9 64.5 48.2
Fair 40 17.3 26.4
Poor 49.1 3.6 19.1
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Fig. 2. — Example of successful reduction of volar cortex

Table III. — Presence of risk factors for redisplacement in both groups

Undisplaced group
(n = 49)

Redisplaced group
(n = 46)

P-value

Age (years) 60.8 65.1 0.860
Gender Female 81.6% 86.9% 0.763
AO Classification A2 40.8% 45.7% 0.837

A3 28.6% 23.9%
C1 20.4% 17.4%
C2 8.2% 13.0%

Ulna fracture Yes 67.3% 78.3% 0.203
Dorsal comminution Yes 57.1% 60.9% 0.628
Volar cortex reduced Yes 71.4% 45.7% 0.024
Initial Lidstroms score Excellent 0% 0% 0.545

Good 4.1% 4.3%
Fair 44.9% 39.1%
Poor 51.0% 56.5%
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in the Emergency Department is initially worth-
while. However a 48.4% redisplacement rate dem-
onstrates that the ability to maintain reduction is 
currently unsatisfactory, despite this figure being 
favourable to that reported in the literature (19). 
Maintenance of radial height has been identified as 
a particular problem in previous studies (5,10) and 
the failure in nearly two thirds of cases to maintain 
height in this study supports this finding. These re-
sults would suggest that the main aim of manipula-
tion should be to correct the volar or dorsal angula-
tion as this is more likely to be successfully 
maintained at follow up. Improvements in tech-
niques to hold reduction and identify factors that 
predict redisplacement should be the focus of future 
research.

Multiple risk factors for redisplacement have 
been reported and include ; dorsal comminution, 
intra-articular extension, volar displacement, age, 
activity level, lifestyle, co-morbidities and osteo-
porosis (5,12,19,22). Despite a higher prevalence of 
those factors measured in the redisplaced group the 
only factor to reach statistical significance was 
achieving alignment of the volar cortex. Although 
achieving volar alignment is not commonly de-
scribed, the lower rate of redisplacement seen after 
is logical given the inherent stability of a successful 
reduction and hitching of the volar cortices. Further 

 Table IV. Those in the older age group had a higher 
proportion of females, dorsal comminution and as-
sociated ulna fractures. However the younger group 
had more intra-articular fractures (C1 and C2).

Of the 95 cases successfully reduced by manipu-
lation, 59 were performed under haematoma block 
and 36 under Bier’s block. The rate of redisplace-
ment was higher after haematoma block (52.5%) 
than after Bier’s block (41.7%) but this difference 
did not reach statistical significance. The majority 
of the manipulations were performed by senior doc-
tors (65.5%) and this groups had a lower redisplace-
ment rate (45.8%) than those performed by junior 
doctors (50%) but again this difference did not 
reach statistical significance.

DISCUSSION

Closed reduction has been the traditional treat-
ment for distal radius fracture (21) and is indicated 
for minimally displaced and reducible fractures. 
Manipulation is commonly employed to improve 
fracture position and measurement of radiographic 
indices are used to judge success. The aim of 
 manipulation is to restore the radial length, dorsal 
angulation and the articular surface. The data pre-
sented reports an improvement in 86.4% of patients 
following manipulation and suggests manipulation 

Table IV. — Presence of risk factors for redisplacement in different age groups 

Risk Factor Over 55 year 
(n = 79)

Under 55 years
(n = 31)

Gender Female 96.2% 51.6%
AO Classification A2 46.8% 35.5%

A3 29.1% 16.1%
C1 16.5% 29%
C2 6.3% 19.4%

Ulna fracture Yes 73.4% 64.5%
Dorsal comminution Yes 64.6% 38.7%
Volar cortex reduced Yes 46.8% 83.9%
Initial Lidstroms score Excellent 1% 0%

Good 3.8% 25.8%
Fair 38% 45.2%
Poor 57% 29%
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However nearly half of cases redisplace and 27.4% 
require surgical intervention. Achieving alignment 
of the volar cortex was the only statistically signifi-
cant risk factor for redisplacement and should be 
considered when assessing stability of these frac-
tures.

REFERENCES

1. Altissimi M, Antewici R, Fiaci C, Mancini GB. Long 
term results of conservative treatment of fractures of distal 
radius. Clin Orthop Relat Res 1986 ; 206 : 202-210.

2. Arora R, Gabl M, Gschwentner M, Demi C, 
Krappinger D, Lutz M. A comparative study of clinical 
and radiologic outcomes of unstable colles type distal 
radius  fractures in patients older than 70 years : nonoperative 
treatment versus volar locking plating. J Orthop Trauma 
2009 ; 23 : 237-242.

3. Arora R, Lutz M, Demi C, Krappinger D, Haug L, 
Gabl M. A prospective randomized trial comparing 
nonoperative treatment with volar locking plate fixation for 
displaced and unstable distal radial fractures in patients 
sixty five years of age and older. J Bone Joint Surg 2011 ; 
93A : 2146-2153.

4. Azzopardi T, Ehrendorfer S, Coulton T, Abela M. 
Unstable extra-articular fractures of the distal radius : a 
prospective, randomised study of immobilisation in a cast 
versus supplementary percutaneous pinning. J Bone Joint 
Surg 2005 ; 87B : 837-840.

5. Beumer A, McQueen MM. Fractures of the distal radius 
in low-demand elderly patients : closed reduction of no 
value in 53 of 60 wrists. Acta Orthop Scand 2003 ; 74 : 98-
100.

6. Brogren E, Petranek M, Atroshi I. Incidence and charac-
teristics of distal radius fractures in a southern Swedish re-
gion. BMC Musculoskelet Disord 2007 ; 31 : 48.

7. Chen NC, Jupiter JB. Management of distal radius 
fractures. J Bone Joint Surg Am 2007 ; 89 : 2051-2062.

8. Court-Brown CM, Caesar B. Epidemiology of adult 
fractures. A review. Injury 2006 ; 37 : 691-697.

9. Esenwein P, Sonderegger J, Gruenert J et al. Complica-
tions following palmar plate fixation of distal radius frac-
tures : a review of 665 cases. Arch Orthop Trauma Surg 
2013 ; 133 : 1155-1162.

10. Földhazy Z, Törnkvist H, Elmstedt E et al. Long-term 
outcome of nonsurgically treated distal radius fractures. 
J Hand Surg Am 2007 ; 32 : 1374-1384.

11. Handoll HH, Madhok R. Surgical interventions for 
treating distal radial fractures in adults. Cochrane Database 
Syst Rev 2003 : CD003209.

12. Kulej M, Dragan S, Dragan SŁ et al. Efficacy of closed 
reduction and maintenance of surgical outcome in plaster 
cast immobilization in different types of distal radius 
fractures. Orthop Traumatol Rehabil 2007 ; 9 : 577-590.

research to confirm the importance of this factor is 
required. A previous study has reported that manip-
ulation performed under a Bier’s block and by a 
 senior health professional are more likely to be 
 successfully (13). This is supported by data from this 
study although these findings did not reach statisti-
cal significance. A physician’s ability to achieve 
alignment of the volar cortex would be enhanced by 
performing the reduction under both a Bier’s block 
and fluoroscopic control. The authors would there-
fore advocate the use of Bier’s block where exper-
tise is available and the use of fluoroscopy in the 
Emergency Department to optimise the success of 
volar cortex reduction which has been shown to 
 reduce the rate of redisplacement.

The study does have a number of limitations ; 
firstly the study only recorded radiographic out-
comes and does not address whether the patients 
perceived an improvement. Arora et al reported that 
functional outcomes were independent to radio-
graphic measurements (2,3) and this suggests redis-
placement does not necessarily result in a poorer 
outcome. The follow up of three months was suffi-
cient to measure redisplacement and need for early 
surgical intervention, however it does not address 
the long term risk of arthritis or elective interven-
tion for ongoing symptoms. The lack of a formal 
protocol for manipulation of distal radius fractures 
resulted in individual doctors deciding on the ap-
propriateness of intervention and the method of an-
algesia used. This process is at risk of bias and a 
protocol for manipulation would provide a consis-
tent treatment policy. The study did not include pa-
tients with type B fractures as these patients were 
referred directly to the orthopaedic team without 
undergoing manipulation in the Emergency Depart-
ment. These individuals either had surgery in view 
of the unstable nature of the injury or were deemed 
to be medically unfit for surgery and any manipula-
tion was done by the orthopaedic team after admis-
sion.

CONCLUSION

Manipulation of distal radius fractures in the 
Emergency Department is beneficial in improving 
radiographic indices in the vast majority of patients. 

jordan-.indd   208 21/06/16   16:03



Acta Orthopædica Belgica, Vol. 82 - 2 - 2016

 the value of manipulation of diSplaced diStal radiuS fractureS 209

18. van Staa TP, Dennison EM, Leufkens HG, Cooper C. 
Epidemiology of fractures in England and Wales. Bone 
2001 ; 29 : 517-522.

19. Wadsten MA, Sayed-Noor AS, Englund E, 
Buttazzoni GG, Sjoden GO. Cortical comminution in 
distal radial fractures can predict the radiological outcome 
– a cohort multicentre study. J Bone Joint Surg 2014 ; 96B : 
978-983.

20. Wahlström O. Treatment of Colles’ fracture. A prospective 
comparison of three different positions of immobilization. 
Acta Orthop Scand 1982 ; 53 : 225-228.

21. Warwick D, Field J, Prothero D, Gibson A, 
Bannister GC. Function ten years after Colles’ fracture. 
Clin Orthop Relat Res 1993 ; 295 : 270-274.

22. Young BT, Rayan GM. Outcome following nonoperative 
treatment of displaced distal radius fractures in low-demand 
patients older than 60 years. J Hand Surg Am 2000 ; 25 : 
19-28.

13. Malek S, Atkinson D, Gillies R, Nicole M. Manipulation 
of distal radius fractures in A&E : Outcome depends on the 
type of anaesthesia used and the experience of the 
performer. J Bone Joint Surg 90B 2008. 

14. Muller ME, Nazarian S, Koch P. Classification A0 des 
fractures : les OS longs. Berlin : Springer. Verlag 1987 ; 
156-157.

15. O’Neill TW, Cooper C, Finn JD, Lunt M, Purdie D, 
Reid DM, Rowe R, Woolf AD, Wallace WA. Incidence of 
distal forearm fracture in British men and women. Osteo
poros Int 2001 ; 12 : 555-558.

16. Owen RA, Melton LJ, Johnson KA, Ilstrup DM, 
Riggs BL. Incidence of Colles’ fracture in a North 
 American community. Am J Public Health 1982 ; 72 : 605-
607. 

17. Sarmiento A, Pratt GW, Berry NC, Sinclair WF. Colles’ 
fractures : functional bracing in supination. J Bone Joint 
Surg 1975 ; 57A : 311-317.

jordan-.indd   209 21/06/16   16:03


