
Plating vs Closed Reduction for Fractures
in the Distal Radius in Older Patients
A Secondary Analysis of 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 Distal radius fractures are common and are managed with or without surgery.
Current evidence indicates surgical treatment is not superior to nonsurgical treatment at 12
months.

OBJECTIVE Does surgical treatment for displaced distal radius fractures in patients 60 years or
older provide better patient-reported wrist pain and function outcomes than nonsurgical
treatment at 24 months?

DESIGN, SETTING, AND PARTICIPANTS In this secondary analysis of a combined multicenter
randomized clinical trial (RCT) and a parallel observational study, 300 patients were screened
from 19 centers in Australia and New Zealand. Of these, 166 participants were randomized to
surgical or nonsurgical treatment. Participants who declined randomization (n = 134) were
included in the parallel observational group with the same treatment options and follow-up.
Participants were followed up at 3, 12, and 24 months by a blinded assessor. The 24-month
outcomes are reported herein. Data were collected from December 1, 2016, to December 31,
2020, and analyzed from February 4 to October 21, 2021.

INTERVENTIONS Surgical treatment consisting of open reduction and internal fixation using a
volar-locking plate (VLP group) and nonsurgical treatment consisting of closed reduction and
cast immobilization (CR group).

MAIN OUTCOMES AND MEASURES The primary outcome was patient-reported function using
the Patient-Rated Wrist Evaluation (PRWE) questionnaire. Secondary outcomes included
health-related quality of life, wrist pain, patient-reported treatment success, patient-rated
bother with appearance, and posttreatment complications.

RESULTS Among the 166 randomized and 134 observational participants (300 participants;
mean [SD] age, 71.2 [7.5] years; 269 women [89.7%]), 151 (91.0%) randomized and 118
(88.1%) observational participants were followed up at 24 months. In the RCT, no clinically
important difference occurred in mean PRWE scores at 24 months (13.6 [95% CI, 9.1-18.1]
points for VLP fixation vs 15.8 [95% CI, 11.3-20.2] points for CR; mean difference, 2.1 [95% CI,
−4.2 to 8.5]; P = .50). There were no between-group differences in all other outcomes except
for patient-reported treatment success, which favored VLP fixation (33 of 74 [44.6%] in the
CR group vs 54 of 72 [75.0%] in the VLP fixation group reported very successful treatment;
P = .002). Rates of posttreatment complications were generally low and similar between
treatment groups, including deep infection (1 of 76 [1.3%] in the CR group vs 0 of 75 in the
VLP fixation group) and complex regional pain syndrome (2 of 76 [2.6%] in the CR group vs 1
of 75 [1.3%] in the VLP fixation group). The 24-month trial outcomes were consistent with
12-month outcomes and with outcomes from the observational group.

CONCLUSIONS AND RELEVANCE Consistent with previous reports, these findings suggest that
VLP fixation may not be superior to CR for displaced distal radius fractures for patient-rated
wrist function in persons 60 years or older during a 2-year period. Significantly higher
patient-reported treatment success at 2 years in the VLP group may be attributable to other
treatment outcomes not captured in this study.
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W rist fractures are the most common type of upper
limb fractures.1,2 They are particularly common in
older people owing to their increased risk of falls and

osteoporosis, and incidence appears to be increasing.3,4 Dis-
ability from wrist fractures in older people can significantly
impact independence.5 Direct treatment costs are forecast to
rise substantially given the aging population and increasing
incidence of wrist fractures.6

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).7 Surgical
treatment, including VLP fixation, has been shown to pro-
duce better fracture alignment than CR.8-14 However, in older
patients, VLP fixation has also been shown to offer no clini-
cally important benefit in patient-reported pain and function
over CR at 12 months.9,11-17 There has also been shown to be
little if any association between radiographic and functional
outcomes (A.L., J.N., W.X., R.M., M.K., and I.A.H., unpub-
lished data, 2022).18-21 The synthesized evidence comparing
posttreatment complications for these 2 types of treatment is
less clear. Although 2 systematic reviews14,15 found higher rates
of overall complications and reoperation with CR, another13

found no difference, and other reviews9,10,12 found signifi-
cantly lower rates of major complications with CR.

In an effort to clarify both the short- and long-term
results for VLP fixation compared with CR, we conducted a ran-
domized clinical trial (RCT) testing the superiority of VLP fixa-
tion vs CR for the treatment of displaced distal radius fractures
in patients 60 years and older: the CROSSFIRE (Combined
Randomised and Observational Study of Surgery for Fractures
in the Distal Radius in the Elderly) trial.16 At 1 year, VLP was not
superior to CR for patient-reported wrist function, quality of
life, wrist pain, bother with appearance, and posttreatment com-
plications; however, patient-reported treatment success sig-
nificantly favored VLP fixation. The present report described
the 24-month patient-reported outcomes and complications of
the CROSSFIRE trial.

Methods
CROSSFIRE was a multicenter combined RCT and parallel ob-
servational study comparing outcomes of VLP fixation with CR
in the treatment of displaced distal radius fractures in pa-
tients 60 years and older. CROSSFIRE was approved by the
Hunter New England Local Health District human research
ethics committee. All study participants provided written
informed consent. Methods for the CROSSFIRE study have
been described in the published protocol22 and the statistical
analysis plan23; the trial protocol is available in Supple-
ment 1. Participants were followed up at 3, 12, and 24 months
by a blinded investigator via telephone. The 3- and 12-month
outcomes have been reported previously.16 This secondary
analysis reports the 24-month outcomes, although some pre-
viously reported data are also presented to provide context.
This study followed the Consolidated Standards of Reporting
Trials (CONSORT) reporting guideline.

Outcomes
Data for this analysis were collected from December 1, 2016,
to December 31, 2020. The primary outcome was the total score
on the Patient-Rated Wrist Evaluation (PRWE) questionnaire
administered at the 24-month (within 1 month) follow-up. The
PRWE consists of a pain component (50 points) and a func-
tion component (50 points) producing a total score of 100, with
higher scores indicating poorer outcomes. 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.24 The
pain and function domain scores of the PRWE underwent a
separate sensitivity analysis.

Secondary outcomes were utility-based quality of life at
24 months based on the EuroQol (EQ) 5-dimension 5-level score
(MCIDs, 0.074 for EQ utility index scores and 10.8 points for
EQ visual analog scale scores25); wrist pain using a numeric rat-
ing scale of 0 to 10 points, with 0 indicating no pain and 10 in-
dicating maximal pain (MCID, 1.7 points based on the median
of a systematic review of MCIDs for pain scales26); patient-
reported treatment success at 3 and 12 months measured on a
Likert scale, ranging from very successful to very unsuccess-
ful; patient-rated bother with appearance at 12 months (the
bother question has been assessed for reliability in wrist
fractures27); and complications, including deep infection, re-
operation, neuropathy, tendon irritation that required treat-
ment, tendon rupture, fracture nonunion at 6 months, im-
plant failure, complex regional pain syndrome, and death.

Statistical Analysis
Data were analyzed from February 4 to October 21, 2021. Data
were analyzed based on intention to treat at 3 time points. We
used SAS statistical software, version 9.4 (SAS Institute Inc), and
R statistical computing software, version 3.4.4 (R Foundation for
Statistical Computing). Continuous outcomes were reported as
means and SDs. The mean differences (MDs) between treat-
ment groups were tested using 2-sample t tests. Categorical and
binary outcomes were reported as frequency and incidence with
risk ratios (RRs) calculated between treatment groups. Re-
peated measures were analyzed using analysis of variance.

Key Points
Question Does surgical treatment of wrist fractures with
volar-locking plates in patients 60 years and older yield superior
patient-reported wrist pain and function at 24 months after
treatment compared with nonsurgical treatment?

Findings In this secondary analysis of a 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
between treatment groups was found in wrist pain and function at
12 and 24 months, despite higher patient-reported treatment
success in the surgical treatment group.

Meaning These findings suggest that in patients 60 years and
older, surgical treatment with volar-locking plates does not
provide any important functional advantages over nonsurgical
treatment at 12 and 24 months.
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If a participant provided data at 24 months, they were in-
cluded in the analysis. Participants were lost to follow-up if they
could not be contacted or declined to participate in follow-
up. We did not impute missing data for the analysis of 24-
month outcomes, consistent with the analysis of 12-month out-
comes. To investigate the influence of missing data, we
compared the baseline characteristics of those participants who
were included in the final analysis with those who were lost
to follow-up. Further details are provided in the statistical
analysis plan.23

To investigate effects of potential confounders, we per-
formed a regression analysis on 12- and 24-month PRWE scores.
We used generalized linear modeling to analyze the effect of
treatment, adjusting for covariates including age, sex, frac-
ture type (AO/Orthopaedic Trauma Association classification
type 23A [extra-articular] and 23C [intra-articular]), patient
preference, and health-related quality of life (EQ visual ana-
log scale). Race and ethnicity data were not considered rel-
evant to the study and were not collected. Two-sided P < .05
indicated statistical significance.

Results
A total of 300 patients were included (mean [SD] age, 71.2 [7.5]
years; 269 women [89.7%] and 31 men [10.3%]). From the origi-
nal 166 randomized participants, 151 (91.0%; 75 of 81 [92.6%]
from the VLP fixation group and 76 of 85 [89.4%] from the CR
group) were followed up at 24 months. From 134 observa-
tional participants, 118 (88.1%; 31 of 32 [96.9%] from the VLP
group and 87 of 102 [85.3%] from the CR group) were fol-
lowed up at 24 months (269 of 300 [89.7%] combined)
(Figure 1). Among the 300 RCT and observational partici-
pants, 18 declined participation and 13 could not be con-
tacted at 24 months. Baseline (presurgical) characteristics for

patients in the RCT are compared in Table 1. The characteris-
tics of those included in the analysis were similar to charac-
teristics of those who were lost to follow-up, apart from smok-
ing prevalence, which was significantly higher in the group lost
to follow-up (4 of 166 [2.4%] vs 2 of 15 [13.3%]; P = .003)
(eTable 1 in Supplement 2).

Patient-Reported Outcomes
For participants in the RCT, mean PRWE scores were 13.6 (95%
CI, 9.1-18.1) for the VLP fixation group compared with 15.8 (95%
CI, 11.3-20.2) for the CR group (MD, 2.1 [95% CI, −4.2 to 8.5];
P = .50) at 24 months. Repeated-measures analysis indicated
a significant change in the between-group MDs over time
(P = .03) (Figure 2), with a larger early difference favoring VLP
fixation that decreased over time (MD of 9.0 for 3 months, 28.1
[95% CI, 23.0-33.2] vs 37.1 [95% CI, 32.1-42.1]; MD of 1.7 for 12
months, 19.8 [95% CI, 14.7-24.9] vs 21.5 [16.5-26.5]). There was
no difference between groups in mean PRWE pain domain
scores (MD, 0.03 [95% CI, −3.30 to 3.35]; P = .99) and func-
tion domain scores (MD, 2.1 favoring VLP fixation [95% CI, −1.2
to 5.4]; P = .21) (eTable 2 in Supplement 2). No between-
group differences were found in pain (MD, 0.1 [95% CI, −0.5
to 0.7]; P = .69) or health-related quality of life measured by
the EQ index score (MD, 0.04 [95% CI, −0.03 to 0.11]; P = .24)
and the EQ visual analog scale score (MD, 2.1 [95% CI, −4.5 to
8.7]; P = .53) (Table 2).

Patient-reported treatment success favored VLP fixation
at 24 months, with 33 of 74 participants (44.6%) in the CR group
vs 54 of 72 (75.0%) in the VLP fixation group reporting that their
treatment was very successful (P = .002) (Table 2). Overall
treatment success (very successful or successful) was signifi-
cantly higher in the VLP fixation group (RR, 1.18 [95% CI, 1.05-
1.33]; P = .006) (eTable 3 in Supplement 2). There was no sig-
nificant between-group difference in patient-reported bother
with appearance (Table 2).

Figure 1. CONSORT Diagram

300 Patients invited to participate
in randomized trial

134 Patients who declined
randomization

6 Patients lost to
follow-up
3 Declined
3 Uncontactable

9 Patients lost to
follow-up
4 Declined
5 Uncontactable

166 Randomized

75 Patients in main analysis 76 Patients in main analysis

81 Patients in VLP
fixation group

85 Patients in closed
reduction group

1 Patient lost to
follow-up
1 Declined

15 Patients lost to
follow-up
10 Declined
5 Uncontactable

31 Patients in main analysis

134 Observational

87 Patients in main analysis

32 Patients in VLP
fixation group

102 Patients in closed
reduction group

VLP indicates volar-locking plate.
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Complications
At 24 months, a total of 14 of 76 participants (18.4%) had com-
plications in the CR group compared with 7 of 75 (9.3%) in the
VLP fixation group (RR, 0.51 [95% CI, 0.22-1.18]) (Table 3). Com-
plications led to additional operations in 8 participants, 6 in
the CR group and 2 in the VLP fixation group (RR, 0.34 [95%
CI, 0.07-1.62]). The incidence of fracture nonunion at 6 months
was higher in the CR group (4 cases, 3 of which required fur-
ther surgery, compared with none in the VLP fixation group).
Incidence of other complications was very low and favored VLP
fixation (deep infection, 1 [1.3%] vs 0; complex regional pain
syndrome, 2 [2.6%] vs 1 [1.3%]) or was equivocal (tendon rup-
ture, 1 [1.3%] vs 1 [1.3%]; implant failure, 1 [1.3%] vs 1 [1.3%];
and death, 1 [1.3%] vs 1 [1.3%]). Notably, deep infection (n = 1)
and implant failure (n = 1) complications occurred in patients
allocated to the CR group who crossed over to VLP fixation (2
of 75 [2.7%]). From 12 to 24 months, new complications oc-
curred: tendon irritation (1 in each treatment group), implant
failure (1 in the VLP fixation group), and death (1 in each treat-
ment group).

Observational Cohort
Findings in the observational group at 24 months were simi-
lar to findings in the RCT at 24 months. There were no clini-

cally important between-treatment group differences. Mean
(SD) PRWE scores were 4.9 (10.3) for VLP fixation compared
with 6.8 (13.2) for CR (MD, 1.9 [95% CI, −3.3 to 7.1]). There were
no between-group differences in other patient-reported out-
comes, including treatment success (eTable 5 in Supple-
ment 2). No between-group differences were found in the rate
of complications at 24 months (eTable 5 in Supplement 2). In
the regression analysis, the treatment effect was not differ-
ent when it was adjusted for age, sex, fracture type, patient
preference, and baseline health-related quality of life (EQ vi-
sual analog scale) at 12 months (MD, 2.2 [95% CI, 4.9-9.3];
P = .55) and at 24 months (MD, 1.9 [95% CI, −4.7 to 8.5]; P = .58)
(eTable 4 in Supplement 2).

Discussion
Main Findings
In this RCT, we found no clinically important difference in pa-
tient-reported wrist pain and function at 24 months after treat-
ment for wrist fracture between the VLP fixation and CR groups
(Table 2). Repeated-measures analysis revealed a significant
change in patient-reported function with a large early mean
change, decreasing to a negligible mean difference over time
(Figure 2). We detected no clinically important between-
group differences in quality of life, pain, or bother with ap-
pearance at all time points. However, there was a significant
difference in patient-reported treatment success at 24 months
favoring VLP fixation. These findings were consistent with the
12-month outcomes. The rates of posttreatment complica-
tions were generally low and similar between treatment groups,
and there were few new complications reported from 12 to 24
months. The study was underpowered to detect significant be-
tween-group differences in complication rates. Given that 2
participants with known complications at 12 months were lost
to follow-up at 24 months in the VLP group, it is possible that
we underreported complications in the VLP group at final fol-
low-up (Table 3).

Table 1. Baseline Characteristics for Randomized
Clinical Trial Participantsa

Baseline measure

Treatment group

CR (n = 85)
VLP fixation
(n = 81)

Age, mean (range), y 71.3 (60-90) 70.5 (60-86)

Sex

Women 75 (88.2) 70 (86.4)

Men 10 (11.8) 11 (13.6)

Fracture type

23A 49 (58.3) 55 (67.9)

23C 35 (41.7) 26 (32.1)

Comorbidities

Diabetes 9 (10.6) 10 (12.3)

Smoker 3 (3.5) 1 (1.2)

Glucocorticoid treatment 10 (11.8) 10 (12.3)

Osteoporosis treatment 10 (11.8) 10 (12.3)

Treatment preference

Surgery 5 (5.9) 10 (12.6)

Closed reduction 24 (28.2) 25 (31.6)

No preference 56 (65.9) 44 (55.7)

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

Index 0.89 (0.14) 0.85 (0.19)

Visual analog scale 83.6 (14.4) 81.1 (17.4)

Abbreviations: CR, closed reduction and cast immobilization;
EQ-5D-5L, EuroQol 5-dimension 5-level; VLP, volar-locking plate.
a Unless otherwise indicated, data are expressed as number (%) of participants.

Owing to missing data, some numbers may not sum to the total number of
participants.

b Scores range from 1 (full health) to 0 (equivalent to death), with scores of less
than 0 defined as health states worse than death.

Figure 2. Distribution of Patient-Rated Wrist Evaluation (PRWE)
Scores at 3 Follow-up Times

40
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Error bars indicate 95% CIs. Changes in between-group mean differences over
time were significant (P = .03). VLP indicates volar-locking plate.
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Findings in the observational group were similar to those in
the RCT. Regression analysis indicated that treatment outcome
was not modified by age, sex, or other potentially important char-
acteristics at 12 and 24 months after treatment.

We found that participants in the VLP fixation group re-
ported significantly higher treatment success than partici-
pants in the CR group at both 12 and 24 months, despite there
being no between-group difference in patient-reported wrist
pain, function, health-related quality of life, and bother with
appearance. Similarly, Hassellund et al17 found that patients
undergoing VLP fixation were more satisfied than those un-
dergoing CR at all time points. The between-group difference
in reported treatment success may be attributed to an out-
come associated with earlier recovery after VLP fixation or
some other outcome that was not captured here but may be
important to the patient nonetheless.28 Alternatively, given that
participants were not blinded to treatment type, the differ-
ence may be due to patient expectations and beliefs that sur-
gery is superior.29,30

Comparison With Similar Studies
Recent clinical practice guidelines on the treatment of wrist
fractures31,32 were based largely on the evidence of 2 RCTs33,34

and offer uncertain and contradictory recommendations for
treatment of wrist fractures in older patients. However, since
2018, several RCTs16,17,19,35-38 and at least 5 reviews11-15 have
been published. Importantly, few studies comparing VLP fixa-
tion with CR have reported 24-month outcomes. One system-
atic review14 comparing the outcomes of VLP fixation with CR
in adult patients reported no clinically important between-
group difference in patient-reported function at 24 months,

based on low-certainty evidence from 3 RCTs19,37,39 (241 par-
ticipants) and an MD of 8.9 points (95% CI, 5.8-12.1 points;
P < .001) on the Disabilities of the Arm, Shoulder, and Hand
questionnaire, which is marginally lower than the MCID of 10
points.24 Only the RCTs by Martinez-Mendez et al19 reported
PRWE scores at 24 months; of 97 participants 60 years and
older, there was an MD of 13 points (95% CI, 5-21 points) points
on the PRWE favoring the VLP group, marginally less than the
MCID of 14 points.24 In comparison, at the same time point,
we reported a between-group MD of 2.1 points (95% CI, −4.2
to 8.5 points) on the PRWE. However, Martinez-Mendez
et al19 included only type 23C fractures, whereas our study
included type 23A and 23C fractures. Although they did not
report a crossover rate, Martinez-Mendez et al19 reported a
26% unacceptable loss of reduction in the CR group that
might help explain the difference in functional outcomes at
24 months.

Another systematic review13 compared outcomes of VLP
fixation with CR in the treatment of distal radius fractures in
561 older participants drawn from 6 studies.19,33-37 However,
in that review, 12-month Disabilities of the Arm, Shoulder, and
Hand questionnaire scores from certain studies33-36 were meta-
analyzed with 24-month scores from other studies.19,37 The au-
thors of the systematic review13 concluded that there was no
clinically important between-group difference at final follow-
up. A recent trial of 304 older participants38 compared the out-
comes of CR with various forms of surgical treatment and
reported no clinically important between-group difference
in patient-reported function at 12 months and little change
from 12 to 24 months despite a high rate of malunion in the
CR group (59%).

Table 3. Complications Experienced by Participants in the Randomized Clinical Trial

Complication

Follow-up time, mo

12 24

RCT group, No. (%)

RR (95% CI)a

RCT group, No. (%)

RR (95% CI)aCR (n = 84)
VLP fixation
(n = 80) CR (n = 76)

VLP fixation
(n = 75)

Any complications 12 (14.3) 6 (7.5) 0.53 (0.21-1.33) 14 (18.4) 7 (9.3) 0.51 (0.22-1.18)

Deep infection 1 (1.2)b 0 NA 1 (1.3) 0 NA

Reoperation 6 (7.1)c 2 (2.5)d 0.35 (0.07-1.68) 6 (7.9) 2 (2.7)e 0.34 (0.07-1.62)

Neuropathy 3 (3.6) 3 (3.7) 1.05 (0.22-5.05) 3 (3.9) 2 (2.7)e 0.68 (0.12-3.93)

Tendon irritation requiring treatment 0 1 (1.3) NA 1 (1.3)f 2 (2.7)f 2.03 (0.19-21.88)

Tendon rupture 1 (1.2) 1 (1.3) 1.05 (0.07-16.50) 1 (1.3) 1 (1.3) 1.01 (0.06-15.91)

Fracture nonunion at 6 mo 4 (4.8) 0 NA 4 (5.3) 0 NA

Implant failure 1 (1.2)b 0 NA 1 (1.3) 1 (1.3)f 1.01 (0.06-15.91)

Complex regional pain syndrome 2 (2.4) 1 (1.3) 0.53 (0.05-5.68) 2 (2.6) 1 (1.3) 0.51 (0.05-5.47)

Death 0 0 NA 1 (1.3)f 1 (1.3)f 1.01 (0.06-15.91)

Abbreviations: CR, closed reduction and cast immobilization;
NA, not applicable; RCT, randomized clinical trial; RR, risk ratio;
VLP, volar-locking plate.
a Expressed as VLP fixation vs CR.
b These complications occurred after these participants had crossed over to VLP

fixation.
c Performed 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 Performed for removal of hardware after metal allergy (n = 1) and removal of
hardware after tendon irritation at 3 months after initial treatment.

e Known complication at 12 months and lost to follow-up before 24 months.
f New complication detected between 12 and 24 months.
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CROSSFIRE was performed to clarify uncertainty in the evi-
dence. Comparison RCTs had lower rates of follow-up,33,34 dif-
ferential loss to follow-up,33,34,36,37 high rates of crossover be-
tween treatment groups,34 or high rates of reoperation.19,35 One
review12 and 1 RCT19 based their conclusions on statistical sig-
nificance rather than on clinical importance. In comparison,
our study had high follow-up rates, low crossover rates, and
low rates of revision, and our conclusions were based on com-
parison with prespecified MCIDs.

There is now enough certainty in the evidence compar-
ing VLP fixation with CR in older patients to make strong as
opposed to conditional treatment recommendations. Volar-
locking plate fixation produces significantly better radio-
graphic alignment than CR and enables earlier return to
function. Although patient-reported treatment success is
higher with VLP fixation, there is no difference in patient-
reported function at 12 and 24 months, and the rate of major
complications is not different. Given that there is no clear
benefit to VLP fixation from 3 months after treatment, at the
2-year follow-up CR remains the preferred treatment option
for most patients 60 years and older. The importance of
early functional recovery and reasons for higher patient-
reported treatment success with VLP fixation require further
investigation.

Strengths and Limitations
Strengths of this study include the high rate of follow-up
(89.7% combined, 91.0% for the RCT and 88.1% for the obser-
vational group) at 24 months and low rate of crossover (2.7%
in the RCT) together with the inclusion of an observational

(real-world) arm. There was little difference in baseline char-
acteristics between participants from the RCT and the obser-
vational group, and findings from the RCT were similar to
findings from the observational group, indicating that study
findings were likely generalizable to individuals who did not
participate in the RCT.

The main limitation of this study, as with many surgical
trials, was that participants and surgeons could not be blinded
to treatment allocation, creating the potential for perfor-
mance and detection bias. Performance bias may explain the
discrepancy between patient-reported treatment success and
other patient-reported outcomes; however, any bias from un-
blinding is likely to favor the surgical group.29,30 We mini-
mized this bias by using a blinded investigator to gather out-
comes by telephone at all time points. Another limitation was
that no screening log was used during recruitment, creating
the potential for sampling bias.

Conclusions
The findings of this secondary analysis of an RCT suggest that
VLP fixation of displaced type 23A and 23C distal radius frac-
tures for patients 60 years and older may not lead to better wrist
pain and functional outcomes at 24 months compared with CR.
Significantly higher patient-reported treatment success at 24
months with VLP fixation may be attributable to perfor-
mance bias or a treatment outcome not captured in this study.
These findings are consistent with findings from the parallel
observational study and from other RCTs.
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