
Surgical Plating vs Closed Reduction for Fractures
in the Distal Radius in Older Patients
A Randomized Clinical Trial
The Combined Randomised and Observational Study of Surgery for Fractures in the Distal Radius in the Elderly (CROSSFIRE) Study Group

IMPORTANCE The burden of injury and costs of wrist fractures are substantial. Surgical
treatment became popular without strong supporting evidence.

OBJECTIVE To assess whether current surgical treatment for displaced distal radius fractures
provided better patient-reported wrist pain and function than nonsurgical treatment in
patients 60 years and older.

DESIGN, SETTING, AND PARTICIPANTS In this multicenter randomized clinical trial and parallel
observational study, 300 eligible patients were screened from 19 centers in Australia and
New Zealand from December 1, 2016, until December 31, 2018. A total of 166 participants
were randomized to surgical or nonsurgical treatment and followed up at 3 and 12 months by
blinded assessors. Those 134 individuals who declined randomization were included in a
parallel observational cohort with the same treatment options and follow-up. The primary
analysis was intention to treat; sensitivity analyses included as-treated and per-protocol
analyses.

INTERVENTION Surgical treatment was open reduction and internal fixation using a
volar-locking plate (VLP). Nonsurgical treatment was closed reduction and cast
immobilization (CR).

MAIN OUTCOMES AND MEASURES The primary outcome was the Patient-Rated Wrist
Evaluation score at 12 months. Secondary outcomes were Disabilities of Arm, Shoulder, and
Hand questionnaire score, health-related quality of life, pain, major complications,
patient-reported treatment success, bother with appearance, and therapy use.

RESULTS In the 300 study participants (mean [SD] age, 71.2 [7.5] years; 269 [90%] female;
166 [81 VLP and 85 CR] in the randomized clinical trial sample and 134 [32 VLP and 102 CR] in
the observational sample), no clinically important between-group difference in 12-month
Patient-Rated Wrist Evaluation scores (mean [SD] score of 19.8 [21.1] for VLP and 21.5 [24.3]
for CR; mean difference, 1.7 points; 95% CI −5.4 to 8.8) was observed. No clinically important
differences were found in quality of life, wrist pain, or bother at 3 and 12 months. No
significant difference was found in total complications between groups (12 of 84 [14%] for
the CR group vs 6 of 80 [8%] for the VLP group; risk ratio [RR], 0.53; 95% CI, 0.21-1.33).
Patient-reported treatment success favored the VLP group at 12 months (very successful or
successful: 70 [89%] vs 57 [70%]; RR, 1.26; 95% CI, 1.07-1.48; P = .005). There was greater
use of postoperative physical therapy in the VLP group (56 [72%] vs 44 [54%]; RR, 1.32; 95%
CI, 1.04-1.69; P = 0.02).

CONCLUSIONS AND RELEVANCE This randomized clinical trial found no between-group
differences in improvement in wrist pain or function at 12 months from VLP fixation over CR
for displaced distal radius fractures in older people.
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W rist fractures are 1 of the most common fracture
types.1 Incidence peaks in older people because of
osteoporosis and increased risk of falls, and the in-

cidence is increasing.1,2 Wrist fractures in older people repre-
sent a patient and societal burden by way of functional decline3

and cost to health systems. In Australia, annual direct costs
from osteoporotic wrist fractures have been estimated to be
more than A$130 million dollars.4 In the US, Medicare alone
paid $170 million in wrist fracture–related payments for older
patients in 2007.5

The 2 most common treatments for wrist fracture are non-
surgical treatment by closed reduction and cast immobiliza-
tion (CR) and surgical treatment by open reduction and frac-
ture fixation using a volar-locking plate (VLP).6 Volar-locking
plate fixation has become the most common surgical
treatment,7 with the rate of use in older people increasing sub-
stantially in the past 2 decades.1,5,7-9 The increase in VLP fixa-
tion has coincided with considerable practice variation in the
management of wrist fractures in older people,6,8,10-12 with
choice of treatment as likely to be determined by surgeon pref-
erence and patient expectations as by best available evidence.12

The cost differential between VLP fixation and CR has been es-
timated to be 10-fold.7 The cost burden is expected to accel-
erate with an aging population and increasing use of surgical
treatment.5

Although research suggests no significant advantages for
some forms of surgical fixation over CR and no differences
among surgical techniques,13-24 evidence exclusively compar-
ing CR with VLP fixation in older patients is limited.14,25-27

Studies16,28 comparing the safety of surgical and nonsurgical
treatments of wrist fracture in older patients have found sig-
nificantly higher rates of major complications with surgical
treatments. Two recent systematic reviews28,29 comparing CR
with VLP fixation found no clinically important difference in
functional outcomes at 12 months. High-level evidence is re-
quired to guide treatment that provides the best clinical out-
come and that justifies or avoids treatment costs and risks of
harm.

The primary aim of this study was to assess whether, for
adults 60 years or older with dorsally angulated, displaced dis-
tal radius fractures, VLP fixation was superior to CR with re-
spect to patient-reported pain and function at 12 months af-
ter treatment. Secondary aims were to determine whether VLP
fixation was superior to CR at 3 months and whether there were
between-group differences in safety, treatment success, bother,
and therapy use.

Methods
From December 1, 2016, until December 31, 2018, we screened
300 eligible patients; 166 consented to the randomized clini-
cal trial (RCT) and 134 consented to be included in the obser-
vational cohort. The CONSORT flowchart is presented in
Figure 1. This study, the Combined Randomised and Obser-
vational Study of Surgery for Fractures in the Distal Radius in
the Elderly (CROSSFIRE), was approved by the Hunter New En-
gland Human Research Ethics Committee. The trial was pro-
spectively registered, the protocol was published in 2017,30 and

Key Points
Question Does surgical treatment of wrist fractures with
volar-locking plates in patients 60 years and older provide
superior patient-reported wrist pain and function at 12 months
after treatment compared with nonsurgical treatment?

Findings In this randomized clinical trial and parallel observational
study of 300 participants (166 who were randomized to surgical
or nonsurgical treatment and 134 who declined randomization), no
clinically important difference was found in wrist pain and function
at 12 months in those who received surgical vs nonsurgical
treatment.

Meaning In older patients, surgical treatment with volar-locking
plates provided no important functional advantages over
nonsurgical treatment at 12 months.

Figure 1. CONSORT Flow Diagram
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VLP indicates volar-locking plate.
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the statistical analysis plan was published in 2020.31 (The study
protocol is available in Supplement 1, and the statistical analy-
sis plan is available in Supplement 2.) The Australia and New
Zealand Musculoskeletal (ANZMUSC) Clinical Trials Network
endorsed the trial. The ANZMUSC Scientific Advisory Com-
mittee and Consumer Advisory Group reviewed and ap-
proved the protocol. Separately, 3 patients with wrist frac-
ture (not study participants) were interviewed regarding what
posttreatment information was most relevant and important
to such patients. All study participants provided written in-
formed consent. The data set was deidentified. This study fol-
lowed the Consolidated Standards of Reporting Trials (CON-
SORT) reporting guidelines.32

Design
We conducted a pragmatic, multicenter study that recruited
participants from 19 sites across Australia and New Zealand.
Eligible patients were invited to participate in the RCT. Treat-
ment was randomized to surgical (VLP) fixation or nonsurgi-
cal treatment (CR) at a 1:1 ratio; those who declined participa-
tion in the RCT were invited to join an observational cohort.
Participants in the observational cohort received 1 of the 2 treat-
ments in the RCT according to patient and surgeon prefer-
ence, and follow-up was identical to that in the RCT. The in-
clusion of an observational cohort was to investigate potential
sampling bias and provide information on the generalizabil-
ity of the RCT results.33 This study design has been used in sur-
gical trials34,35 and has been recommended as a model for trials
of surgery vs nonsurgical treatment in which recruitment rates
are expected to be lower than for other RCTs.36

Participants
Potential participants presenting to 1 of our recruitment sites
for the treatment of a wrist fracture were eligible if they were
60 years or older; presented within 1 week of injury with a dis-
tal radius fracture, classified according to the Association for
the Study of Internal Fixation/Orthopaedic Trauma Associa-
tion (AO/OTA)37 23A (extra-articular) or 23C (complete articu-
lar); demonstrated initial fracture displacement greater than
10° dorsal angulation, greater than 3-mm shortening, or greater
than 2-mm articular step; were medically fit for surgery; were
living independently; had a low-energy injury (fall from <1 m);
and were available for follow-up. Patients were ineligible if they
met any of the following criteria: inability to provide in-
formed consent (because of cognitive capacity or English pro-
ficiency), fracture with volar angulation or diaphyseal exten-
sion or partial articular fracture (AO/OTA 23B), associated injury
in any other body part that affected the use of the involved
wrist, open fracture, or previous ipsilateral wrist fracture.

Randomization and Blinding
Eligible consenting participants were randomized using an au-
tomated telephone-based computerized randomization sys-
tem. Randomization was stratified by site, using the tech-
nique of minimization,38 to balance sex and age (≤74 and >74
years).

Surgeon investigators (Z.J.B., P.S., R.M., P.Y., B.R., G.S., S.A.,
I.E., W.K., J.S., K.Latendresse., J.W., S.V., K.Landale., H.D., P.T.,

R.P., S.B., J.M., I.I., M.K., B.S., T.L., A.H., and A.O.) and partici-
pants were not blinded. Collection of outcomes was performed
by telephone by blinded researchers (A.L. and S.C.). The statis-
tician and the investigators (A.L., W.X., and I.A.H.) conducting
the analysis remained blinded to treatment groups. Treatment
allocation was masked using dummy intervention group names.
Masking of treatment allocation was maintained until statisti-
cal analysis and interpretation was agreed to by all authors.

Interventions
The intervention was surgical treatment by open reduction and
VLP fixation, performed within 2 weeks of initial injury ac-
cording to the usual protocol of the participating institution,
with an orthopedic surgeon in attendance. Surgical tech-
nique and type of plate (make and length) were per surgeon
preference. A plaster splint was applied postoperatively for no
longer than 2 weeks. Active finger movement was encour-
aged postoperatively. Participants were reviewed approxi-
mately 2 weeks (range, 10-17 days) after surgery; the wound
was reviewed, the splint removed, and sutures removed where
necessary.

The control was CR within 2 weeks of initial injury. The CR
was performed by a member of the orthopedic service in the
emergency department with the patient under sedation and
local anesthetic infiltration administered into the fracture (he-
matoma block) where possible; otherwise, the CR was per-
formed in an operating room. Casting avoided wrist flexion,
consistent with standard casting practice, to reduce the risk
of posttreatment complications, such as complex regional pain
syndrome (CRPS). The best reduction achievable was ac-
cepted. Active finger movement and light hand use were en-
couraged immediately. The cast was removed at a mean of 6
(±1) weeks from the initial reduction.

In both groups, participants were provided with a printed
home-exercise program (eAppendix 1 in Supplement 3). Al-
though the evidence that supports ongoing physical therapy
is uncertain,39,40 referral to outpatient therapy was not rou-
tinely provided but was permitted.

Outcome Variables
Baseline data included age, sex, fracture type (AO/OTA 23A or
23C), fracture healing risk factors (Table 1 and eAppendix 2 in
Supplement 3), treatment preference, and quality of life
(Table 1). Data collection was paper based, and collected data
were forwarded to the study coordinator (A.V.) for direct elec-
tronic data entry into a central electronic database (Research
Electronic Data Capture [REDCap]).41

The primary outcome was the score on the Patient-Rated
Wrist Evaluation (PRWE) questionnaire administered 12 (±1)
months after injury. The PRWE is a wrist-specific, 15-item, pa-
tient-reported measure of pain and function. It uses a con-
tinuous score converted to a 0- to 100-point scale, with higher
scores indicating poorer outcomes.42 It is commonly used, was
developed with patient input, and has been validated for use
in patients with distal radius fractures.43 We considered 14
points on the PRWE to be the minimal clinically important dif-
ference (MCID) necessary to justify the additional costs and
risks of surgery compared with nonsurgical treatment.44
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Secondary outcomes are as follows (eAppendix 2 in Supple-
ment 3), with a full description of each outcome provided in
the published protocol29: PRWE score at 3 months; Disability
of Arm, Shoulder, and Hand questionnaire score at 12 months
(MCID, 10 points)44; utility-based quality of life at 3 and 12
months based on the EuroQol 5-dimension 5-level (EQ-5D-
5L) score, with baseline EQ-5D-5L assessed in retrospect of the
initial injury (retrospective use of EQ-5D-5L has been
validated45; MCID, 0.074 for EQ utility index scores and 10.8
points for EQ visual analogue scores46); wrist pain using a nu-
meric rating scale (scale of 0-10 points, with 0 indicating no
pain and 10 indicating maximal pain) at 3 and 12 months (MCID,
1.7 points based on the median of a systematic review of MC-
IDs for pain scales)47; patient-reported treatment success at 3
and 12 months measured on a Likert scale, ranging from very
successful to very unsuccessful (eAppendix 3 in Supple-
ment 3); patient-rated bother with appearance at 12 months
(eAppendix 3 in Supplement 3) (the bother question has been
assessed for reliability in wrist fractures48); complications (in-
cluding deep infection, reoperation, neuropathy, tendon irri-
tation that required treatment, tendon rupture, fracture non-
union at 6 months, implant failure, CRPS, and death) at 3 and
12 months (CRPS was defined according to the International
Association for the Study of Pain clinical diagnosis criteria,49

and we report risk ratios [RRs] instead of [the planned] odds
ratios because these are more readily understood and inter-
preted); and physical therapy use up to 3 months (yes/no) and
continuing at 3 months (yes/no). Outcomes were used to con-
duct 2 separate analyses: an economic analysis and an analy-
sis of radiographic findings. Participant follow-up at 3 months

(±1 week) and 12 months (±1 month) was conducted by tele-
phone.

Statistical Analysis
A sample size of 160 patients (80 in each group) would pro-
vide 90% power to detect a mean (SD) difference of 14.0 (22.7)
points on the PRWE scale at a significance level of P < .05, al-
lowing 20% unavailability for follow-up. Two previous
RCTs14,25 had published results at the time of our sample size
calculation, and each reported unavailability for follow-up rates
of 19%. The observational cohort included all eligible pa-
tients not consenting to randomization. The RCT and obser-
vational cohorts were analyzed separately.

Data were analyzed on an intention-to-treat (ITT) prin-
ciple, and sensitivity analyses were performed using as-
treated and per-protocol analyses. Further details of the sta-
tistical analysis are provided in the statistical analysis plan31

(also see Supplement 2). Data were analyzed with SAS statis-
tical software (SAS Institute Inc) and R statistical computing
software (R Foundation for Statistical Computing).50

Results
A total of 300 patients (mean [SD] age, 71.2 [7.5] years; 269
[90%] female; 166 [81 VLP and 85 CR] in the RCT sample and
134 [32 VLP and 102 CR] in the observational sample) partici-
pated in this study. Baseline characteristics of the 2 treat-
ment groups in the RCT were similar (Table 1). The ITT analy-
sis for the RCT is reported below. Sensitivity analyses are in
eAppendix 4 in Supplement 3.

Patient-Reported Outcomes
Data were not imputed because the follow-up rate (96%)
was above the prespecified threshold. In the RCT, no clini-
cally important between-group difference was found in
patient-reported wrist pain and function at 3 and 12 months.
At 12 months, mean (SD) PRWE scores were 19.8 (21.1) for
VLP fixation compared with 21.5 (24.3) for CR (mean differ-
ence [MD], 1.7 points; 95% CI, –5.4 to 8.8 points) (Table 2
and Figure 2). In the multivariate analysis, adjustment for
age and sex revealed no significant difference in PRWE
score at 12 months between the 2 groups. In addition, no
difference in pain was found on the numerical rating scale
at 12 months: mean (SD), 1.1 (2.2) for VLP and 1.0 (2.1) for
CR; MD, −0.1; 95% CI, −0.8 to 0.6. At 3 months, mean (SD)
PRWE scores were 28.1 (23.1) for VLP fixation and 37.1 (22.3)
for CR (MD, 9 points; 95% CI, 1.8-16.2) (Table 2 and eAppen-
dix 5 in Supplement 3).

Patient-reported treatment success favored VLP fixation
at 12 months (27 [33%] in the CR group vs 42 [53%] in the VLP
group; P = .03) (Table 2). Overall treatment success (very suc-
cessful and successful) was higher for VLP fixation at 3 months:
61 (81%) vs 54 (67%); RR, 1.2; 95% CI, 1.00-1.45; P = .05, and
at 12 months: 70 (89%) vs 57 (70%); RR, 1.26; 95% CI, 1.07-
1.48; P = .005 (eAppendix 6 in Supplement 3). No other sig-
nificant between-group differences were found in any other
clinical outcomes.

Table 1. Baseline Characteristics for the Randomized Clinical Trial Cohorta

Characteristic CR (n = 85) VLP fixation (n = 81)
Age, mean (SD) [range], y 71.3 (7.6)

[60-90]
70.5 (7.0) [60-86]

Female 75 (88) 70 (86)

Fracture type

23A 49 (58) 55 (68)

23C 35 (42) 26 (32)

Comorbidities

Diabetes 9 (11) 10 (12)

Smoker 3 (4) 1 (1)

Glucocorticoid treatment 10 (12) 10 (12)

Osteoporosis treatment 10 (12) 10 (12)

Treatment preference

Surgery 5 (6) 10 (13)

CR 24 (28) 25 (32)

No preference 56 (66) 44 (56)

EQ-5D-5L score, mean (SD)

Index 0.89 (0.14) 0.85 (0.19)

EQ-VAS 83.6 (14.4) 81.1 (17.4)

Abbreviations: CR, closed reduction and cast immobilization; EQ-5D-5L,
EuroQol 5-dimension 5-level; EQ-VAS, EuroQol visual analog scale; VLP,
volar-locking plate.
a Data are presented as number (percentage) of patients unless otherwise

indicated.
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A significant difference was found between treatment
groups in the rate of therapy use in the 3 months after treat-
ment, with 56 (72%) of the VLP fixation group receiving therapy
compared with 44 (54%) in the CR treatment group (RR, 1.32;
95% CI, 1.04-1.69) (Table 2).

Complications
A total of 12 complications occurred in the CR group com-
pared with 6 in the VLP fixation group (RR, 0.53; 95% CI, 0.21-
1.33) (Table 3). Complications led to additional operations in
8 participants, 6 in the CR group and 2 in the VLP fixation group
(RR, 0.35; 95% CI, 0.07-1.68). The incidence of fracture non-
union at 6 months was higher with CR (4 cases, 3 of which re-
quired further surgery, compared with none in the VLP group).
The incidence of neuropathy and tendon injury was similar be-
tween treatment groups. Incidence of other complications, in-
cluding deep infection, implant failure, and CRPS, was very low,
and each favored VLP fixation. Notably, deep infection and im-
plant failure complications occurred in patients allocated to
CR who had crossed over to VLP fixation.

Observational Cohort
The age and sex of the participants were similar in the RCT and
the observational cohorts (eAppendix 7 in Supplement 3).

A significant difference was found in the incidence of self-
reported osteoporosis between cohorts (11.5% for the RCT co-

Figure 2. Distribution of Patient-Rated Wrist Evaluation (PRWE)
Scores at 12 Months
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Table 2. Primary and Secondary Outcomes at 3 and 12 Months for the Randomized Clinical Trial Cohorta

Outcome

3 mo 12 mo

CR (n = 85)
VLP fixation
(n = 79)

MD (95% CI), RRb

(95% CI), or P value CR (n = 85)
VLP fixation
(n = 79)

MD (95% CI), RRb

(95% CI), or P value
PRWE score, mean (SD) 37.1 (22.3) 28.1 (23.1) 9 (1.8 to 16.2) 21.5 (24.3) 19.8 (21.1) 1.7 (–5.4 to 8.8)

DASH score, mean (SD) NA NA NA 19.6 (21) 18.7 (20.1) 0.9 (–5.6 to 7.4)

EQ-5D-5L score, mean (SD)

Index 0.70 (0.24) 0.74 (0.24) –0.03 (–0.10 to 0.04) 0.70 (0.23) 0.69 (0.22) 0.01 (–0.06 to 0.08)

EQ-VAS 76.0 (17.7) 74.2 (21.2) 1.8 (–4.3 to 7.9) 73.9 (21.5) 72.6 (19.3) 1.4 (−5.0 to 7.7)

Pain on NRS (0- to 10-point
scale)

1.5 (2.5) 1.1 (1.9) 0.5 (−0.2 to 1.1) 1.0 (2.1) 1.1 (2.2) –0.1 (–0.8 to 0.6)

Patient-reported treatment
success

Very successful 21 (26) 33 (44) .10 27 (33) 42 (53) .03

Successful 33 (41) 28 (37) 30 (37) 28 (35)

Neutral 14 (18) 5 (7) 9 (11) 4 (5)

Unsuccessful 6 (8) 5 (7) 12 (15) 5 (6)

Very unsuccessful 6 (8) 4 (5) 3 (4) 0

Patient-reported bother with
appearance

Not at all NA NA NA 64 (79) 69 (90) .16

Bothered a little NA NA NA 10 (12) 7 (9)

Bothered moderately NA NA NA 6 (8) 1 (1)

Very bothered NA NA NA 1 (1) 0

Extremely bothered NA NA NA 0 0

Therapy use

Up to 3 mo 44 (54) 56 (72) 1.32 (1.04 to 1.69) NA NA NA

At 3 mo 26 (59) 22 (39) 0.65 (0.43 to 0.98) NA NA NA

Abbreviations: CR, closed reduction and cast immobilization; DASH, Disabilities
of Arm, Shoulder, and Hand; EQ-5D-5L, EuroQol 5-dimension 5-level; EQ-VAS,
EuroQol visual analog scale; MD, mean difference; NA, not applicable; NRS,
numerical rating scale; PRWE, Patient-Rated Wrist Evaluation; RR, risk ratio;
VLP, volar-locking plate.

a Data are presented as number (percentage) of patients unless otherwise
indicated.

b Risk ratios are expressed as VLP fixation vs CR.
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hort and 20.9% for the observational cohort, P = .04), but little
difference was found between cohorts for other comorbidi-
ties. A significantly higher proportion of participants in the RCT
expressed no treatment preference compared with partici-
pants in the observational group (100 [61%] vs 12 [9%], P < .001)
(eAppendix 7 in Supplement 3), who preferred CR (94 [71%])
over VLP fixation (27 [20%]).

Findings in the observational cohort were similar to find-
ings in the RCT. For patient-reported pain and function, mean
(SD) PRWE scores were 12.1 (16.7) for VLP fixation compared
with 15.3 (18.6) for CR (MD, 3.3; 95% CI, –4.4 to 10.9). There
was an MD of 0.7 (95% CI, –6.9 to 8.2; P = .86) points on the
Disabilities of Arm, Shoulder, and Hand questionnaire, favor-
ing VLP fixation. There was little between-group difference for
the other outcomes at 12 months (eAppendix 8 in Supple-
ment 3). At 3 months, there was an MD in PRWE of 10.3 points
(95% CI, –0.2 to 20.9; P = .06). No between-group differ-
ences were found in other outcomes at 3 months or in the rate
of any complications (eAppendix 8 in Supplement 3).

Sensitivity Analysis
In the RCT, there were 5 participants who crossed over treat-
ment groups before surgery, all within 6 weeks: 3 from CR to
VLP fixation and 2 from VLP fixation to CR. We conducted sen-
sitivity analyses to investigate the impact of crossover. Re-
sults of each analysis are compared and displayed in eAppen-
dix 4 in Supplement 3. The as-treated and per-protocol analyses
(eAppendix 4 in Supplement 3) produced similar results to the
ITT analysis.

Discussion
In this randomized clinical trial, VLP fixation provided a
small but clinically unimportant benefit over CR for wrist
pain and function at 3 months, and no difference was found

at 12 months after treatment. Participants receiving
VLP fixation were more likely to rate their treatment as
successful.

The incidence of all complications was generally low
and similar between groups. Previous systematic reviews
showed no between-group differences29 or higher major
complication rates28 in the surgical groups. Although com-
plication rates in this study were not significantly different
between treatment groups and overall rates were low, these
differences may be more important when extrapolated to a
population level.

The RCT and observational cohorts were similar in base-
line characteristics and outcomes, which indicates that the
results from the RCT are generalizable to patients who
declined randomization and this patient population gener-
ally. A difference was found between cohorts in treatment
preference, expressed at baseline. Most participants (91%)
in the observational cohort expressed a treatment prefer-
ence compared with 39% in the RCT cohort. Participants
with no treatment preference were more likely to partici-
pate in the RCT.

Our findings are in accord with recent systematic
reviews.28,29 To provide a visual comparison of our results
with similar RCTs,14,25-27 we added our functional outcomes
to this meta-analysis (eAppendix 9 in Supplement 3). How-
ever, in 2 of these similar RCTs,25,27 crossover from CR to
VLP fixation was high (41% and 38%, respectively). These 2
studies25,27 were conducted according to a treatment regi-
men by which patients received initial CR with reassess-
ment at 2 weeks to determine stability. In many countries
(and in our study), the treatment practice is that fracture
stability and treatment are determined based on initial
radiographs. Consequently, the rate of crossover in our RCT
was low by comparison.

Earlier functional recovery with VLP fixation was a con-
sistent finding in the literature7,14,16,25-29 and in the current

Table 3. Complications for the Randomized Clinical Trial Cohort

Complication

No. (%) of patients

Risk ratioa (95% CI)CR (n = 84) VLP fixation (n = 80)
Any complications 12 (14) 6 (8) 0.53 (0.21-1.33)

Deep infection 1 (1)b 0 NA

Additional operation 6 (7)c 2 (3)d 0.35 (0.07-1.68)

Neuropathy 3 (4) 3 (4) 1.05 (0.22-5.05)

Tendon irritation requiring treatment 0 1 (1) NA

Tendon rupture 1 (1) 1 (1) 1.05 (0.07-16.50)

Fracture nonunion at 6 mo 4 (5) 0 NA

Implant failure 1 (1)b 0 NA

Complex regional pain syndrome 2 (2) 1 (1) 0.53 (0.05-5.68)

Death 0 0 NA

Abbreviations: CR, closed reduction and cast immobilization; NA, not
applicable; VLP, volar-locking plate.
a Risk ratios are expressed as VLP fixation vs CR.
b These complications occurred after these participants had crossed over to VLP

fixation.
c Additional operations were for carpal tunnel release (n = 1), fracture nonunion

requiring plating (n = 1), hardware failure after early crossover to surgery
(n = 1), postoperative infection requiring surgical washout after crossing over
to surgery (n = 1), and osteotomy at 6 months after initial treatment (n = 2).

d Additional operations were for removal of hardware after metal allergy (n = 1)
and removal of hardware after tendon irritation at 3 months after initial
treatment.
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study. Surgery may have a role in older patients for whom speed
of recovery is important, such as people in paid employment
or people who live independently.

Two clinical practice guidelines for the treatment of wrist
fractures have recently been published by professional orga-
nizations and are based largely on the outcomes of 2 RCTs.14,25

A Norwegian guideline made a weak recommendation for sur-
gical treatment of patients 65 years and older.51 In contrast, a
British guideline recommended CR as the primary treatment
option after careful consideration of patient characteristics.52

More recent evidence suggests that there are no clinically im-
portant advantages to surgical treatment over nonsurgical treat-
ment of displaced distal radius fractures in older patients with
respect to patient-reported outcomes. There is now suffi-
cient high-quality evidence to review and revise clinical prac-
tice guidelines concerning the treatment of wrist fractures in
older patients.

Strengths and Limitations
This study has strengths, including low unavailability for fol-
low-up (RCT, 4%) and a low rate of crossover (3%). Because at-
trition was very low, the difference between the per-protocol
and the ITT analyses of the primary outcome was negligible.
Comparison studies reported follow-up rates of 81%14,25 and
85%.26,27 In these studies,14,25-27 follow-up was conducted by
face-to-face clinic appointment compared with the tele-
phone follow-up used in this study.

Other strengths relate to study design. Confounding was
minimized by using a central computer–based randomiza-
tion process that incorporated minimization. Apart from treat-

ment preference and incidence of self-reported osteoporosis,
little difference was found in baseline characteristics be-
tween the RCT and the parallel observational cohort, suggest-
ing minimal sampling bias and improving the generalizabil-
ity of findings. Detection bias was minimized by using a blinded
investigator (A.L.) to gather 3- and 12-month outcomes by tele-
phone. Selective reporting was mitigated by using blinded in-
vestigators (A.L., W.X., and I.A.H.) to conduct the statistical
analysis and interpretation and by prespecifying the statisti-
cal analysis.31

This study also has limitations. Given that it compared sur-
gical with nonsurgical treatment, this study could have been
at risk of performance bias, although this would likely over-
estimate the benefit of surgery. Furthermore, there was po-
tential for unblinding, particularly when ascertaining compli-
cations; this detection bias risk was minimized by collecting
complication outcomes last. Because local recruitment de-
pended on the local surgical teams, it is likely that not all eli-
gible patients were offered participation, and no screening log
was used, potentially leading to sampling bias.

Conclusions
These findings support those of other recent studies28,29 that
found that VLP fixation offers no clinically important advan-
tage over CR in the treatment of wrist fractures in older pa-
tients at 12 months. These results should encourage practi-
tioners to carefully consider the indications and cost
implications for surgical treatment in this context.
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