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Abstract
The purpose of this meta-analysis is to

evaluate the efficacy of plate or external fix-
ator treatments in distal radius fractures,
based not only on clinical and radiographic
parameters but on Health Related Quality of
Life (HRQOL) parameters. The Preferred
Reporting Items for Systematic Reviews
and Metanalyses (PRISMA) guidelines
were followed when conducting this sys-
tematic review. The Revised Assessment of
Multiple Systematic Reviews (R-
AMSTAR) checklist was additionally con-
sulted in order to ensure a high-quality
methodological process, encompassing
such elements as an ‘a priori’ design, inde-
pendent reviews and comprehensive search.
The literature search was carried out on
PubMed, MEDLINE and Scopus. The
search terms used were “Radius fracture
AND osteosynthesis”, “Wrist fracture AND
external fixator” and “Wrist fracture AND
plate”. Two reviewers independently
screened titles, abstracts and full texts. To
determine inter-reviewer agreement, a k
score was calculated after each screening
state. Of the 5753 studies collected through
the initial databases search, two studies
were included in the final meta-analysis
(125 treated with external fixator vs 132
with volar plate). There was a substantial
inter-reviewer agreement as to the title
(0.73; 95% confidence interval, 0.67-0.79)
abstract (0.65; 95% CI, 0.46-0.83) and full-
text screening stages (0.89; 95%CI, 0.67-1).

The meta-analysis reported a mean differ-
ence equal to 0.00 (95%CI= -0.05 – 0.05),
in accordance with I2= 0% and p test for the
heterogeneity value=0.089. This meta
analysis confirms and quantifies that the
two techniques are superimposable as
regards the quality of life reported by
patients at least one year of follow-up.

Introduction
Distal radius fractures are the most

common types of fractures in pediatric and
elderly populations. They account for
roughly 25% of fractures in the pediatric
population and up to 18% of all fractures
within the elderly age group.1,2 Data collect-
ed over the past 40 years has shown a over-
all increase in the prevalence of this injury.3
The growing elderly population and the ris-
ing number of the active elderly are directly
responsible for the increase observed in this
age group.4 Changes in the cultural dietary
habit may be responsible for the altered
bone metabolism, affecting the overall inci-
dence of distal radius fractures.5 Moreover,
as the population ages and individuals strive
to remain active, an increase of fractures
caused by minor traumas has been
observed.6

Distal radius fractures can be a signifi-
cant cause of mortality and loss of inde-
pendence in the elderly. Such decline is vir-
tually defined by a worsened ability to pre-
pare meals, perform heavy housekeeping,
climb 10 stairs, go shopping and get out of
a car.7

Multiple treatment options for patients
with distal radius fractures are available,
including closed reduction and cast immo-
bilization, percutaneous K-wire fixation,
volar or dorsal fixation plates (locking or
non locking), bridge plating, use of an
external fixator (EF), or a combination of
those techniques. Over the past decade, a
host of studies has attempted to discover
and understand the factors which define
treatment options and optimize outcomes in
the active elderly patient affected by distal
radius fracture. Unfortunately, treatments
for those injuries are controversial.8 For
instance, even though clinical practice
guidelines for distal radius fracture pub-
lished by the American Academy of
Orthopaedic Surgeons (AAOS) made 29
recommendations, none of them received a
“strong” rating due to limit edevidence
power.9

Most of the randomized trials and all
meta-analyses focused on the comparison
between external fixators and internal plate
fixation, often with inconclusive results.10,12

First introduced by Orbay in 2000, volar
locking plates (VLP) have become increas-
ingly popular for treating distal radius frac-
tures in recent years.13,14 VLP provide bio-
mechanical stability, enable the fixation of
comminuted and osteoporotic bone and pro-
mote early return to activities of daily
life.15,16 However, there are more than 40%
of complication rates reported,17 such as
extensor and flexor tendon injuries, promi-
nent screw, improper plate position and
insufficient reduction,18 leading to the hard-
ware removal as well as to  increasing risks
and costs. However, plate removal has been
reported even if there were no symptoms
with frequency, after bony healing, and it
varies from 0 to 100% depending on the
surgeon, institution or country.19,20

The external fixator is a traditional and
important treatment for complex fractures
of distal radius. External fixation is a valu-
able approach for wrist fracture treatment,
with the advantages of being minimally-
invasive, allowing mobilization of the joint
and providing early stability of the fracture
with acceptable results.21 However, recur-
rent displacements occurred in more than
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half of the cases and the complication rate
for this technique is 20-35%.22,23

It is useful to take into account some
parameters in order to compare clinical out-
comes: the Disabilities of Arm Shoulder
and Hand (DASH) and radiographic values,
such as radial height, volar tilt and ulnar
variance. Due to the lack of supremacy of
one of the two devices in terms of function,
we have decided to take into account the
Health-Related Quality of Life (HRQOL)
parameters. Even though HRQOL parame-
ters have drawn increased attention recent-
ly, they have not been considered yet. 

The purpose of this meta-analysis is to
evaluate the efficacy of plate or external fix-
ator treatments in distal radius fractures,
based not only on clinical and radiographic
parameters but - most importantly - on
HRQOL parameters.

Materials and Methods
The Preferred Reporting Items for

Systematic Reviews and Metanalyses
(PRISMA) guidelines were followed when
conducting this systematic review.24

The Revised Assessment of Multiple
Systematic Reviews (R-AMSTAR) check-
list was additionally consulted in order to
ensure a high-quality methodological
process, encompassing such elements as an
‘a priori’ design, independent reviews and
comprehensive search.

Search strategy
The literature search was carried out on

PubMed, MEDLINE and Scopus and was
completed on April 09, 2019. The search
terms used were “Radius fracture AND
osteosynthesis”, “Wrist fracture AND
external fixator” and “Wrist fracture AND
plate”. On the one hand, the inclusion
criteria in the research were: human studies,
all levels of evidence, studies in which the

HRQOL (SF-12, SF-36 and EQ-5D) was
present, patients treated with plate or
external fixator, articles written in English.
On the other hand, the exclusion criteria
were: cadaver studies, studies without
HRQOL outcome, other systematic
reviews.

Study reviewers
Two reviewers (M.R.M. and G.D.C.)

independently screened titles, abstracts and
full texts of the studies to be included in the
review.

Discrepancies between the reviews
were thoroughly examined to the full text
screen to avoid inadvertent exclusion. At
this stage, potential discrepancies have been
overcome by consensus debate mediated by
a third senior reviewer (M.B.).

Determination of inter-reviewer
agreement. To determine inter-reviewer
agreement, a k score was calculated after
each screening state. A k>0.6 was
considered as substantial agreement, a k
between 0.21 and 0.6 was considered as
moderate agreement, and a k<0.2 was
considered as slight agreement.

Assessment of study quality
The Grading Quality of Evidence and

Strength of Recommendations criteria,25
processed by Grade Working Group and
included in “AAOS Guideline and
Systematic Review Processes v2.0”26 was
used to assess the quality of each study
included. There are several checklists to
determine the quality of randomized,
prognostic, diagnostic and observational
studies. All of them consists of six
questions, three additional questions for
observational studies and randomized
studies. For prognostic and diagnostic
studies, the scores are shown in Table 1
while in Table 2 the scores for the
randomized and observational studies are
shown.

Data abstraction
The two reviewers (M.R.M. and

G.D.C.) independently collected data from
the included studies, inserting them into
predetermined tables. The following data,
when available, were collected from each
article: primary author, year of publication,
study design, level of evidence, number of
patients, patient demographics (i.e., sex,

                             Article

Table 1. Scores for prognostic and diag-
nostic studies.

High quality study                                <1 Flaw
Moderate quality study              ≥1 and <2 Flaws
Low quality study                        �≥2 and <3 Flaws
Very low quality study                        ≥ 3 Flaws

Table 2. Scores for randomized and obser-
vational studies.

High quality study                               <2 Flaw
Moderate quality study              ≥2 and <4 Flaws
Low quality study                        ≥4 and <6 Flaws
Very low quality study                       ≥6 Flaws Figure 1. Flowchart of studies selection.
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age, etc) and technique of performed
surgery. Outcomes measures such as SF-36,
EQ-5D, SF-12 and complications were also
collected for each study, where reported.27-30

Statistical analysis
The values of the EQ-5D score were

extracted at least 1 year after the surgery.
When studies did not report a standard devi-
ation, it was calculated from the standard
error, using the Cochrane method.31

The weighted mean differences
(WMDs) with 95%CI were calculated for
the continuous outcomes of each study. The
mean difference was not standardized
because each outcome of interest was
assessed separately, and the unit of meas-
urement was the same across studies for the
specified outcomes.

An inverse-variance random-effects
model was used. Forest plots were used to
determine if there was variable specific effi-
cacy heterogeneity. The I2 test was used to
assess heterogeneity based on the thresh-
olds reported in the Cochrane Handbook for
Systematic Reviews of Interventions: 0%-
40% might not be important, 30%-60% may
represent moderate heterogeneity, 50%-
90% may represent substantial heterogene-
ity, and 75%-100% may represent consider-
able heterogeneity. P-value<0.05 was con-
sidered statistically significant for hetero-
geneity.

It was not possible to assess potential
publication bias because of the limited
number of studies included; furthermore,

any quality sub-analysis was assessed for
the same reason.

Results and Discussion
The PubMed, MEDLINE and Scopus

database searches provided a total of 5753
studies for potential inclusion in the review
(Figure 1).32,33

After adjusting for duplicates, 5651
studies remained. Of these, 5632 studies
were discarded after reading titles and
reviewing abstracts. 

The full text of the remaining nineteen
studies was examined in greater detail. Of
these, seventeen studies did not meet the
inclusion criteria, in particular three studies
were excluded because of insufficient data
and no response from the corresponding
author to the request for missing data,34-36 in
nine studies was no mention of SF-36 or
EQ-5D although five studies reported
HRQoL scores on patients treated with
other technique, they did not make a direct
comparison between the two techniques,37-41
thus they were excluded.

Two studies passed the inclusion and
exclusion criteria for use in this review
(Figure 1).

There was a substantial inter-reviewer
agreement as to the title (0.73; 95%
confidence interval, 0.67-0.79) abstract
(0.65; 95% CI, 0.46-0.83) and full-text
screening stages (0.89; 95%CI, 0.67-1).

The two studies were published
between 2016 and 2019. The one by
Mellstrand Navarro C. at al.[32] is level of
evidence I and the one by Saving et al.33 is
level of evidence II.

The demographics of patients in the 2
studies are reported in Table 3.

The meta-analysis reported a mean dif-
ference equal to 0.00 (95%CI= -0.05 –
0.05), in accordance with I2= 0% and p test
for the heterogeneity value=0.089 (Figure
2). 

The two studies included 132 patients
undergoing open reduction and internal
fixation with plate and screws and 125
patients surgical treatment with external
fixator (Table 4).

Complications 
Reoperation occurred in 23 patients

treated with EF and in 26 patients treated
with VLP. In VLP group the major cause of
reoperation was the removal of plate (18),
while in the EF group the major cause of
reoperation was revision with plate for loss
of reduction (11), 5 of these have removed
the plate. The most common complication
after VLP was a transient disfunction of
median nerve which was reported by 25
patients. The most frequent complication in
the EF group was wound infection which
occurred in 14 patients. The complete list of
complications reported by the two included
studies is shown in the Table 5.

                                                                                                                              Article
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Table 3. Demographics of the patients included in the two studies.

Author      Title                                         Year       Nation      N. of     Mean age    Gender          N. of       Mean age     Gender    Follow-up
                                                                                               patients      VLP            M/F         patients           EF               M/F        (months)
                                                                                                   VLP        (range)         VLP               EF           (range)           EF

Mellstrand   Volar locking plate                             2016          Sweden           70                   63                   7/63                    69                      63                   5/64                   12
Navarro        or external fixation                                                                                        (50-74)                                                               (50-74)                   
C. et al.          with optional addition 
                       of K-wires for dorsally 
                       displaced distal radius 
                       fractures: a randomized 
                       controlled study                                                           
Saving J.       External fixation versus                   2019          Sweden           62                   63                   7/55                    56                      63                    2/54                   36
et al.               volar locking plate for unstable                                           (50-74)                                                            (50-74)                   
                       dorsally displaced distal radius 
                       fractures – a 3-year follow-up 
                       of a randomized controlled study      

Table 4. Results of the evaluation of patients included in the 2 studies.

Author                                      PRWE        PRWE            DASH             DASH          EQ-5D        EQ-5D        Level of evidence         Quality
                                                   VLP             EF                 VLP                  EF                VLP              EF                          

Mellstrand Navarro C. et al.                13±9              14±7                   11±7                     13±8                0.85±1             0.89±1                              I                                  High
Saving J. et al.                                       6.1±9.1          6.6±12                5.4±7.2                  7±9.9             0.92±0.13        0.92±0.13                          II                             Moderate



Discussion
Distal radius fracture management in

elderly patients remains without consensus
regarding the appropriate treatment or
anticipated outcome.

Multiple treatment options for patients
with distal radius fractures are available.
This systematic review mainly focuses on
the HRQoL’s difference between EF and
volar locking plate for the treatment of
distal radius fracture in the elderly at one
year follow up.

Clinical outcome was assessed in the
selected articles using different rating scales
such as PRWE, DASH and shown in Table
4. We focus, as already mentioned on
Quality of Life and in particular on EQ-5D
score. The analysis highlights no statistical
difference between ORIF or EF at the final
follow up. The statistical analysis is shown
in Figure 2.

The complications reported by the two
treatments are almost overlapping: 53
(42.4%) for patients treated with FE and 55
(41.7%) for patients treated with ORIF. The

need for a surgical revision was 18.4% (23
patients) in the EF group and 19.7% (26
patients) in the ORIF group. The population
size was not large enough to make any
statistical inferences regarding
complications.

The strenghts of this study are based on
rigorous application of PRISMA and R-
AMSTAR guidelines, ensuring that the
highest methodological quality of review
was performed. Broad search terms and
multiple databases were used to ensure that
the literature included in this study was as
much comprehensive as possible. In
addition, the k statistic was used to verify
that relevant studies were not being
eliminated due to chance. The AAOS
criteria were used to determine which
strong recommendations could be made
based on the quality of the studies. Since the
tests results for patients’ quality of life are
closely linked to age and gender, the
included studies are homogeneous for sex
and age, thus enabling the exclusion of any
bias linked to these characteristics. 

One of the great limitations of this
meta-analysis is that depite their good

quality, the included studies are limited in
the number. This is due to the fact that there
are just few studies that compare the two
techniques, some of them report incomplete
data on outcomes and other do not take
HRQOL parameters into account.

Another limitation is that the follow-ups
reported by the two studies are not
homogeneous and one of the included
papers did not report the standard deviation
for which it was necessary to calculate it. 

Other limitations due to the smallness
of sample and the characteristics of the
included studies are the impossibility of
sub-analysis based on the quality of the
study, the impossibility of calculating the
differences in the score between t0 and the
end of follow-up and the impossibility to do
the funnel plot.

Thus, conclusions must not be taken as
absolute, but rather they must be framed
within the tenets of evidence-based
medicine including a shared decision-
making process with the patient
encopassing their specific characteristics
and surgeon experience.

                             Article

Figure 2. Forest plot of mean difference.

Table 5. Complete list of complication reported in the 2 studies included.

                                                                                                           External fixator (n=125)                        Volar locking plate (n=132)

Secondary plating owing to fracture redisplacement                                                                     11                                                                                      4
Plate extraction                                                                                                                                                                                                                                    
Tenosynovitis                                                                                                                                           5                                                                                      14
Complex regional pain syndrome                                                                                                       0                                                                                        1
Other                                                                                                                                                         0                                                                                        3
Fasciotomy owing to compartment syndrome                                                                                   0                                                                                        1
Carpal tunnel release                                                                                                                              3                                                                                        2
Debridement owing to deep infection                                                                                                2                                                                                        0
Scar correction                                                                                                                                          2                                                                                        0
Tendon transfer owing to extensor tendon rupture                                                                        0                                                                                        1
Transient disfunction of median nerve                                                                                                                                                                                        
< 1 year                                                                                                                                                    17                                                                                     19
> 1 year                                                                                                                                                     0                                                                                        7
Superficial wound infection                                                                                                                  11                                                                                      0
CRPS                                                                                                                                                            2                                                                                        3
Total                                                                                                                                                            53                                                                                     55
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Conclusions
Analyzing the study results we did not

find any significant statistical differences in
terms of the quality of life in patients treated
with external fixation and in those treated
with plate and screws. According to litera-
ture we can confirm that there is no differ-
ence in terms of functional results at least
one year follow-up between external fixator
and plate. The number of post-surgery com-
plications is also comparable for the two
techniques. Therefore, as already stated, the
choice of the device has to consider the
patient’s age, the type of fracture, the skin
conditions, the patient’s pathologies and the
surgeon’s skills. Although no strong conclu-
sions can be drawn due to the limitations
reported. Further high quality studies are
needed underling the psychological view
and quality of life in order to draw stronger
conclusions.

References
1. Chung KC, Spilson S V. The frequency
and epidemiology of hand and forearm
fractures in the United States.  J Hand
Surg Am 2001;26:908-15.

2. G. Maccagnano, Notarnicola A, Pesce
V, et al. Failure Predictor Factors of
Conservative Treatment in Pediatric
Forearm Fractures. BioMed Res Int
2018;2018:5930106.

3. Melton LJ, Amadio PC, Crowson CS,
O’Fallon WM. Long-term trends in the
incidence of distal forearm fractures.
Osteoporos Int 1998;8:341-8.

4. Hagino H, Yamamoto K, Ohshiro H et
al. Changing incidence of hip, distal
radius, and proximal humerus fractures
in Tottori Prefecture,  Japan. Bone
1999;24:265-70.

5. Holroyd C, Harvey N, Dennison E,
Cooper C. Epigenetic influences in the
developmental origins of osteoporosis.
Osteoporos Int, 2012;23:401-10.

6. Bauter A. Epidemiology of fractures of
the forearm. A biomechanical investiga-
tion of bone strength. J Bone Joint Surg
Am 1962;44:105-14.

7. Edwards BJ, Song J, Dunlop DD, et al.
Functional decline after incident wrist
fractures-Study of Osteoporotic
Fractures: prospective cohort study.
BMJ 2010;341:c3324

8. Koval K, Haidukewych GJ, Service B,
Zirgibel BJ.  Controversies in the man-
agement of distal radius fractures. J Am
Acad Orthop Surg 2014;22:566-75.

9. Lichtman DM, Bindra RR, Boyer MI, et
al. Treatment of distal radius fractures. J

Am Acad Orthop Surg 2010;18:180-9.
10. Hoang-Kim A, Scott J, Micera G, et al.

Functional assessment in patients with
osteoporotic wrist fractures treated with
external fixation: a review of random-
ized trials. Arch Orthop Trauma Surg
2009;129:105-11.

11. Wei DH, Poolman RW, Bhandari M, et
al. External Fixation Versus Internal
Fixation for Unstable Distal Radius
Fractures. J Orthop Trauma
2012;26:386-94. 

12. Li-hai Z, Ya-nan W, Zhi M, et al. Volar
locking plate versus external fixation
for the treatment of unstable distal radi-
al fractures: a meta-analysis of random-
ized controlled trials. J Surg Res
2015;193:324-33

13. Orbay JL. The treatment of unstable
distal radius fractures with volar fixa-
tion. Hand Surg 2000;05:103-12.

14. Mattila VM, Huttunen TT, Sillanpää P,
et al. Significant change in the surgical
treatment of distal radius fractures: a
nationwide study between 1998 and
2008 in Finland. J Trauma 2011;71:939-
42.

15. Boswell S, McIff TE, Trease CA, Toby
EB. Mechanical Characteristics of
Locking and Compression Plate
Constructs Applied Dorsally to Distal
Radius Fractures. J Hand Surg Am
2007;32:623-9.

16. Frattini M, Soncini G, Corradi M, et al.
Complex fractures of the distal radius
treated with angular stability plates.
Musculoskelet Surg 2009;93:155-62.

17. Knight D, Hajducka C, Will E,
McQueen M. Locked volar plating for
unstable distal radial fractures: Clinical
and radiological outcomes. Injury
2010;41:184-9.

18. Soong M, Earp BE, Bishop G, et al.
Volar locking plate implant prominence
and flexor tendon rupture. J Bone Joint
Surg Am 2011;93:328-35.

19. Jakubietz MG, Gruenert JG, Jakubietz
RG. Palmar and dorsal fixed-angle
plates in AO C-type fractures of the dis-
tal radius: is there an advantage of pal-
mar plates in the long term? J Orthop
Surg Res 2012;7:8.

20. Chung KC, Watt AJ, Kotsis SV, et al.
Treatment of unstable distal radial frac-
tures with the volar locking plating sys-
tem. J Bone Joint Surg Am
2006;88:2687-94.

21. Paksima, N., Panchal, A., Posner, M.A.,
et al. A meta-analysis of the literature on
distal radius fractures: Review of 615
articles. Bull Hosp Jt Dis 2004;62:40-6
.

22. Kawaguchi S, Sawada K, Nabeta Y, et
al. Recurrent dorsal angulation of the

distal radius fracture during dynamic
external fixation. J Hand Surg Am
1998;23:920-5.

23. Wolf JC, Weil WM, Hanel DP, Trumble
TE. A Biomechanic Comparison of an
Internal Radiocarpal-Spanning 2.4-mm
Locking Plate and External Fixation in
a Model of Distal Radius Fractures. J
Hand Surg Am 2006;31:1578-86

24. Moher D, Liberati A, Tetzlaff J, Altman
DG. Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses: The PRISMA Statement.
PLoS Med 2009;6:e1000097.

25. Atkins D, Best D, Briss PA, et al.
Grading quality of evidence and
strength of recommendations. BMJ
2004;328:1490.

26. AAOS. Guideline and Systematic
Review Processes v2.0.

27. Hudak PL, Amadio PC, Bombardier C,
et al. Development of an upper extrem-
ity outcome measure: the DASH (dis-
abilities of the arm, shoulder and hand).
Am J Ind Med 1996;29:602-8.

28. Paranaíba VF, Santos JBG dos, Raduan
Neto J, et al. PRWE application in distal
radius fracture: comparison and correla-
tion with established outcomes. Rev
Bras Ortop 2017;52:278-83.

29. Apolone G, Mosconi P. The Italian SF-
36 Health Survey. J Clin Epidemiol
1998;51:1025-36.

30. Selivanova A, Buskens E, Krabbe PFM.
Head-to-Head Comparison of
EQ-5D-3L and EQ-5D-5L Health
Values. Pharmacoeconomics
2018;36:715-25.

31. Higgins JPT, Thomas J, Chandler J, et
al. Cochrane Handbook for Systematic
Reviews of Interventions version 6.1.
Cochrane, 2020.

32. Mellstrand Navarro C, Ahrengart L,
Törnqvist H, Ponzer S. Volar Locking
Plate or External Fixation With
Optional Addition of K-Wires for
Dorsally Displaced Distal Radius
Fractures.  J Orthop Trauma
2016;30:217-24.

33. Saving J, Enocson A, Ponzer S,
Mellstrand Navarro C. External
Fixation Versus Volar Locking Plate for
Unstable Dorsally Displaced Distal
Radius Fractures-A 3-Year Follow-Up
of a Randomized Controlled Study. J
Hand Surg Am 2019;44:18-26.

34. Varghese VD, Smitham P, Howell S, et
al. POWIFF- Prospective study of wrist
internal fixation of fracture: A protocol
for a single centre, superiority, ran-
domised controlled trial to study the
efficacy of the VRP (2.0) distal radius
plate (Austofix) versus the VA-LCP
(Depuy-Synthes) for distal radius frac-

                                                                                                                              Article



[page 71]                                                           [Orthopedic Reviews 2021; 13:9147]

tures. BMC Musculoskelet Disord
2018;19:131.

35. Gradl G, Wendt M, Mittlmeier T, et al.
Non-bridging external fixation employ-
ing multiplanar K-wires versus volar
locked plating for dorsally displaced
fractures of the distal radius. Arch
Orthop Trauma Surg 2013;133:595-
602.

36. Safdari M, Koohestani MM.
Comparing the effect of volar plate fix-
ators and external fixators on outcome
of patients with intra-articular distal
radius fractures: A clinical trial.
Electron Phys 2015;7:1085-91.

37. Landgren M, Abramo A, Geijer M, et al.
Fragment-Specific Fixation Versus
Volar Locking Plates in Primarily
Nonreducible or Secondarily
Redisplaced Distal Radius Fractures: A
Randomized Controlled Study. J Hand
Surg Am 2017;42:156-65.

38. Weil YA, Mosheiff R, Firman S, et al.
Outcome of delayed primary internal
fixation of distal radius fractures: a
comparative study. Injury 2014;45:960-
4.

39. Ayong S, Traore A, Postlethwaite D,
Barbier O. Functional evaluation of
unstable distal radius fractures treated

with an angle-stable volar T-plate. Acta
Orthop Belg 2014;80:183-9.

40. Bartl C, Stengel D, Bruckner T,
Gebhard F. The Treatment of Displaced
Intra-articular Distal Radius Fractures
in Elderly Patients. Dtsch Aerzteblatt
Online 2014;111:779-87.

41. Costa ML, Achten J, Parsons NR, et al.
Percutaneous fixation with Kirschner
wires versus volar locking plate fixation
in adults with dorsally displaced frac-
ture of distal radius: randomised con-
trolled trial. BMJ 2014;349:g4807.

                             Article


