
https://helda.helsinki.fi

Distal radius fractures in the elderly population
Luokkala, Toni; Laitinen, Minna K.; Hevonkorpi, Teemu P.; Raittio, Lauri; 
Mattila, Ville M. ...

2020-06-17
Thelem
http://hdl.handle.net/10138/318067
Luokkala, T, Laitinen, M K, Hevonkorpi, T P, Raittio, L, Mattila, V M & Launonen, A P 
2020, 'Distal radius fractures in the elderly population', EFORT open reviews, vol. 5, no. 6, 
pp. 361-370. https://doi.org/10.1302/2058-5241.5.190060

Downloaded from Helda, University of Helsinki institutional repository. https://helda.helsinki.fi 
This is an electronic reprint of the original article. 
This reprint may differ from the original in pagination and typographic detail. 
Please cite the original version.

https://helda.helsinki.fi
http://hdl.handle.net/10138/318067
https://helda.helsinki.fi


EOR  |  volume 5  |  June 2020
DOI: 10.1302/2058-5241.5.190060

www.efortopenreviews.org

�� We found no clear evidence of the clinical superiority of dis-
tal radius fracture surgery among older adults at one year.

�� Surgical treatment, however, may yield a faster recovery 
to previous level of activity in elderly patients.

�� With operative treatment, hardware-based problems may 
warrant secondary operations and implant removal, wher
eas in non-operative treatment, symptomatic loss of align-
ment and malunion can occur.

�� In elderly patients, non-operative treatment can be con-
sidered to be the gold standard.
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Introduction
Distal radius fracture (DRF) is the most common fall-
related fracture and the most common fracture of the 
upper extremities.1,2 The age-adjusted overall incidence of 
DRF varies between 100 and 300 per 100,000 person-
years.3,4 Despite the common occurrence of this injury, 
there seem to be challenges in our understanding of this 
complex condition. The main questions that remain to be 
answered are the following:

1)	 Which fractures should we treat non-operatively 
and what would be the best way to achieve this?

2)	 Which fractures should we treat operatively?
3)	 How can we predict fracture behaviour during non-

operative treatment and based on what premises 
should we intervene to maximize the functional 
outcome?

4)	 What would be the most efficient way to recognize 
those patients who do not heal well and how 
should we rehabilitate them?

5)	 How can we do all this in an effective and cost-
effective manner, taking into account the number 
of fractures?

Aetiology and risk factors
Risk factors for DRF vary depending on age, gender and 
living conditions,2,5,6 and women have a greater risk of 
sustaining a DRF than men.2,3,5 Moreover, the rate of oste-
oporosis is higher in elderly DRF patients, and can there-
fore be considered to be a substantial risk factor for both 
men and women.6 In countries with snow, there have also 
been reports of the significant seasonal variations in frac-
ture rates. In winter, for example the rate of DRF is sub-
stantially higher and fracture epidemics can occur.3,7–10 
Other risk factors for DRF include low body mass index 
(BMI) and the tendency to fall as the result of an individu-
al’s reduced balance.6,11,12

Diagnostics and classification of DRFs
The gold standard in DFR diagnostics is anterior-posterior 
and lateral radiographs. However, computed tomogra-
phy (CT)13 may yield additional benefits in evaluating the 
articular surface and comminution of the fracture, which 
may be a risk factor for osteoarthritis of the radiocarpal 
joint.13,14 The clinical examination of soft tissues in the 
wrist and hand is also important. Soft tissue injuries have 
been shown to be present in approximately 31% of 
cases,15 and they may have an effect on treatment deci-
sions.15–17 If injury of the carpal ligaments is suspected, CT 
or high-resolution magnetic resonance imaging may be 
beneficial before a final treatment decision is made.18,19
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Several classification systems, such as the AO and Fer-
nandez and Frykman classifications20–22 exist for DRFs. 
These classification systems are commonly based on radi-
ographs, fracture pattern and injury mechanism. Articular 
surface unity and fracture comminution are important fac-
tors in these classification systems. However, the utility of 
these in clinical practice is modest since patient character-
istics, such as age, are not taken into account. In clinical 
practice, fractures are commonly classified as Colles’ frac-
ture (Fig. 1), Smith’s fracture (Fig. 2), Barton’s fracture 
(Fig. 3) and Chauffeur’s fracture (Fig. 4). These classifica-
tions can help to distinguish between different fracture 
patterns. Smith’s and Barton’s fractures are generally con-
sidered to be unstable, warranting operative treatment in 
most cases. However, with Colles’ fracture, there is no 
classification to help in predicting instability.23

Outcome predictors
Factors that predict radiological outcome

Studies that have explored the association between poor 
functional outcome and radiological parameters have gen-
erally used the following criteria for acceptable alignment: 
≤ 10° to 15° dorsal angulation, ≤ 20° volar angulation,  
≤ 2 to 4 mm ulnar variance, ≥ 15° radioulnar inclination 

Fig. 1  Lateral and antero-posterior view of the distal radius in 
a 74-year-old female showing displaced Colles’ fracture with a 
probable extension to the wrist joint.

Fig. 2  Lateral and antero-posterior view of the distal radius in a 
28-year-old male showing displaced Smith’s fracture.

Fig. 3  Lateral and antero-posterior view of the distal radius in a 
52-year-old female showing displaced Barton’s fracture.

Fig. 4  Lateral and antero-posterior view of the distal radius in a 
60-year-old male showing non-displaced Chauffeur’s fracture.
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angle and < 1 to 2 mm step-off or gap on the joint line.24–31 
It has been stated that malunion represents a risk for a poor 
functional outcome. Loss of alignment can occur early 
(< 1 to 2 weeks) or late (between 2 and 6 weeks).24,29,32,33 
Moreover, increasing age, initial dorsal angulation of the 
joint line, the collapse and initial variance of length 
between the radius and the ulna as well as metaphyseal 
comminution of the fracture are all predictors of the loss of 
alignment during cast treatment.24,25 Of these, patient age 
has been most consistently shown to be a statistically sig-
nificant predictor for loss of alignment.25,28,34,35

Radiological factors that predict functional outcome

Shortening of the radius, articular step-off and gap in the 
joint line are the most significant radiological predictors of 
poor functional outcome.36–39 In younger patients, a 
shortening of the radius of more than 3 mm may cause 
functional deficit in terms of prolonged pain, reduced 
range of motion (ROM) and decreased grip strength.40,41 
It seems, however, that over 1 mm step-off or gap on the 
joint line significantly increases the risk of secondary oste-
oarthritis and may cause prolonged pain and stiffness in 
younger patients. In addition, over 2 mm step-off or gap 
may also cause similar problems in elderly patients.39,40 
Possible dorsal angulation may also have an effect  
on functional outcome. However, the role is not as clini-
cally important as compared with the shortening of the 
radius.37,39,42–46

Wilcke and colleagues observed that when dorsal 
angulation was over 10° to 15°, radioulnar inclination was 
under 15° and the radius was shortened by more than 2 to 
3 mm, the poor functional outcome was both statistically 
significant and clinically important in patients aged under 
65 years when results were measured using Disabilities of 
Arm, Shoulder and Hand (DASH), Patient-Rated Wrist Eval-
uation (PRWE) and Visual Analogue Scale (VAS).41

Treatment
The aim of treatment is to recover function to a level as 
close as possible to the level preceding the fracture. Regard-
less of the treatment method, some patients will still have 
pain and stiffness to some extent. Unfortunately, the litera-
ture regarding non-operative treatment is both confusing 
and scarce. Traditionally, non-operative treatment has 
comprised the reduction of the fracture near to the anatom-
ical position, followed by immobilization with a functional 
position cast for four to five weeks.47 However, a recent ran-
domized controlled trial (RCT) shows no difference in three 
versus five weeks of cast treatment after minimally displa
ced DRF, although another recent RCT contradicts these 
findings.48,49 Periodical (every 1–2 weeks) radiographs 
have been used to check the fracture position. According 

to the current literature, the suggested acceptable values 
during non-operative treatment in persons younger than 
65 years are as follows:

•• dorsal tilt less than 10° to 15°,
•• radioulnar inclination more than 15°,
•• radial shortening less than 2 to 4 mm and
•• joint gap or step-off less than 1 to 2 mm.50

These limit values are in accordance with the findings 
of previous studies for a good outcome.24–31

Operative techniques

Various surgical techniques have been described, such as 
dorsal plates, non-locking t-plates, fragment-specific 
plates, anatomical volar locking plates (VLP), external fixa-
tors, metal K-wires, nails and screws. Before the introduc-
tion of VLP, the most commonly used method was external 
fixation with or without K-wires. Surgery with VLP was 
introduced at the beginning of the 2000s, and it quickly 
gained popularity thereafter.51–57 The aim of locking plate 
surgery is to repair osteoporotic or comminute fractures 
by providing a stable construction that holds the joint in 
alignment until the fracture heals.52–55 It has been hypoth-
esized that reducing the fracture to near the anatomical 
position would produce a superior functional outcome in 
the younger patient population.58 There have been a few 
studies that have compared percutaneous techniques 
(external fixator and K-wires) with VLP and reported simi-
lar functional outcomes in PRWE and DASH scores.59–61

Rehabilitation
The focus of DRF rehabilitation is to minimize the func-
tional limitations caused by the fracture and treatment. 
Generally, the scientific evidence for rehabilitation proto-
cols has been rated as very low quality, and thus most of 
the recommendations are based on expert opinions. In 
the latest Cochrane review of the rehabilitation of DRF, the 
authors stated that the evidence is insufficient to draw any 
conclusions and that further RCTs are warranted.62

In the majority of patients, DRF does not cause any limi-
tations to daily activities and support, patient education, 
and supervision for active and passive mobilization exer-
cises is sufficient in most cases. Patient education and 
supervision can be provided by physiotherapists or by the 
treating physician. Mobilization supervised by a physio-
therapist is usually considered and applied when signs of 
prolonged immobilization, excessive oedema, compli-
cated or comminuted fracture pattern, disproportioned 
pain, stiffness of the thumb and other fingers, increased 
activity of the sympathetic nervous system, pain, or the 
inability to use or fear of using the extremity, are present.
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During the period of immobilization, both passive and 
active range-of-motion exercises should be initiated for 
the digits, elbow and shoulder. The aim is to prevent stiff-
ness and reduce oedema. After cast removal, instructions 
for home exercises should be given. Additional therapy 
should be considered for patients with complications or 
serious functional impairment.

Patient-reported outcome measures and 
minimal clinical important difference
From the increased appreciation of patients’ subjective 
assessment of the health condition the need has risen for 
patient-reported outcome measures (PROMs). In DRF set-
tings the most common PROMs (scale; number of ques-
tions) are PRWE (0–100; 15), DASH (0–100; 20), Quick-DASH 
(0–100; 11), and Pain (0–10; 1). While low in number, 
these scales enable the comparability of the results between 
studies.63 In the past there has been more frequent use of 
e.g. the Gartland and Werley measure, which combines 
subjective and objective assessments of the ability to func-
tion and of DRF.

Interpretation of PROMs is challenging and studies asses
sing the minimal clinical important differences (MCID) 
have become widely implemented, including in orthopae-
dic settings.64 There are two common methods to investi-
gate MCID: the distributional approach (means and SDs of 
PROMs) and the anchor-based approach (relate the PROMs 
scores to external criterion at patient level).65 However, the 
estimates of MCID for particular PROMs have varied a lot 
between studies, partially explained by carrying methods, 
baseline of the PROMs score, disease condition and direc-
tion of the change in the health.64,66–68 In the clinical con-
text of DRF, there seems to be little point in assessing 
PROMs scores at the time of the fracture, limiting patient-
level comparisons between follow-up points. Thus, the 
mean scores of PROMs at different time-points have bec
ome a default way to interpret the results. Moreover, the 
patient-level MCID scores have become routinely used in 
the sample size calculations of orthopaedic clinical trials, 
while other factors could also have an influence.69

Distal radius fracture in elderly people
DRF is common in the elderly population with an inci-
dence rate of between 200 and 1200 per 100,000 person-
years.3,4 In patients aged over 65 years, distal radius 
fractures are the second most common fractures after hip 
fractures, and they account for almost one-fifth of all frac-
tures in this age group.1,70 Of all DRFs, nearly 50% occur 
in patients aged over 65 years.1 After the age of 70 years, 
other fractures, such as proximal humerus and proximal 
femur fractures, become more common and the incidence 
rate of DRF decreases.1,2,70

In elderly patients, DRFs are typically caused by a fall 
from a standing height over an outstretched hand. Court-
Brown et al reported that 80% of distal radius fractures are 
fall-related.2 Advanced age is one of the most important risk 
factors for DRF.1,70 As previously stated, patient age has 
been consistently shown to be a statistically significant pre-
dictor for loss of alignment in radiographs.25,28,34,35 How-
ever, it has been observed that persons aged over 65 years 
tolerate poorer radiological outcome rather well.41,46,71–78 
and hence non-operative treatment with a cast has been 
suggested as the primary treatment modality. More recent 
randomized controlled trials have challenged this belief 
and suggest that it might be more beneficial to reduce 
the alignment with a volar locking plate (VLP) rather than 
non-operative treatment and reduce loss of reduction in 
people who are active and aged under 75 years.79,80 A 
recent systematic review by Mellstrand Navarro et al, how-
ever, found no differences in outcomes between different 
surgical techniques.81

The purpose of this article is to summarize the current 
evidence regarding DRFs and to closely review the latest 
RCTs that have compared operative and non-operative 
treatments options in elderly DRF patients.

Methods
We continued the literature search after the latest pub-
lished systematic review of distal radius fracture by Mell-
strand Navarro et al.81 The Patient, Intervention, Control, 
Outcome measure and Study design (PICOS) criteria used 
are presented in Table 1. The quality assessment was car-
ried out for risk of bias after Furlan et al.82 A score of 6 
points or more was regarded as indicating low risk of bias.

The clinical significance was regarded as each publica-
tion’s predefined MCID for each primary outcome. We 
compared the mean differences between study groups to 
these MCID estimates in the studies at one-year follow-up. 
When confidence interval (CI) of mean difference was not 
reported, CI was calculated from standard deviations (SD) 
of group means as described in Cochrane Handbook.83 
Complications were recorded and reported for each trial.

Results
We found six RCTs published between 2011 and 2019 
that compared locking plate surgery and non-operative 

Table 1.  PICOS criteria for the search of relevant publications

P 60+, Distal radius fracture, follow-up minimum 1 year
I Operative treatment with a volar locking plate
C Non-operative treatment
O Any functional or disability score
S RCT

Note. PICOS, Patient Intervention Control Outcome measure Study design; 
RCT, randomized controlled trial.
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treatment. The risk of bias was assessed following Furlan 
et al (Table 2).82 All of the publications had a low risk of 
bias, and therefore all of these trials were included. How-
ever, Bartl et al79 had a significant number of crossovers 
(42%) and, due to intention-to-treat principle, there is a 
risk of bias in the results.

Two studies included all except AO B type DRFs72,84 
(AO A1–A3 and C1–C3), two studies included intra-articular 
fractures79,80 (AO C1–C3), one study included extra-articular 
fractures85 (A1–A3) and one study included all fractures 
except C3.86 The results of these trials are presented in 
Tables 3a, 3b and 3c.

The mean age of patients in these studies varied 
between 59 and 80 years, and the follow-up was either 

12 or 24 months. All studies used PRWE or DASH as the 
primary outcome measure. The mean values and SDs of 
PRWE and DASH differed between trials at 12 and 24 
months, suggesting systematic differences between the 
study populations. The observed between-group mean 
difference at follow-up did not exceed the predefined 
MCID of the primary outcome at 12 or 24 months in any 
of the studies. MCID size of mean difference was included 
in 95 CI in four of five studies, as Mulders et al did not 
report SD or CI of means. Thus, the treatment effect over 
the MCID size to the benefit of operative treatment was 
compatible to the observed data in these four studies.

Several types of adverse events have been described in 
association with DRFs. Some are a consequence of the 

Table 2.  Risk of bias after Furlan et al82

Author, year 1 2 3 4 5 6 7 8 9 10 11 12 Total

Arora et al, 201172 yes yes no no no yes yes unsure yes no yes yes 7
Bartl et al, 201479 yes yes no no unsure yes yes unsure yes no no yes 6
Martinez, 201880 yes yes no no no yes yes no yes no yes yes 7
Mulders et al, 201984 yes yes no no no yes yes no yes no yes yes 7
Sirniö et al, 201985 yes yes no no n/a yes yes no yes no yes yes 7
Saving et al, 201983 yes yes no no no yes yes no yes no yes yes 7

  1.	 Was the method of randomization adequate?
  2.	 Was the treatment allocation concealed?
  3.	 Was the patient blinded to the intervention?
  4.	 Was the care provider blinded to the intervention?
  5.	 Was the outcome assessor blinded to the intervention?
  6.	 Was the drop-out rate described and acceptable?
  7.	 Was intention-to-treat principle carried out?
  8.	 All reports of the study free of suggestion of selective outcome reporting?
  9.	 Were the groups similar at baseline regarding the most important prognostic indicators?
10.	 Were co-interventions avoided in all groups?
11.	 Was the compliance acceptable in all groups?
12.	 Was the timing of the outcome assessment similar in all groups?

Table 3a.  Basic characteristics of the trials

Author, year Patients in 
surgery group

Patients in non-
surgery group

F-U time Drop out % Completed 
patients at F-U

Mean age 
surgery

Mean age 
non-surgery

Arora et al, 201172 45 45 12 Mo 19% 73 77 76
Bartl et al, 201479 86 88 12 Mo 14% 149 74 75
Martinez 201880 50 47 24 Mo 0% 97 70 67
Mulders et al, 201984 47 43 12 Mo 7% 92 60 59
Sirniö et al, 201985 38 42 24 Mo 9% 72 64 62
Saving et al, 201983 68 72 12 Mo 15% 119 78 80

Note. F-U, follow-up; Mo, months.

Table 3b.  Mean scores according to PRWE over different time-points

Publication C 3M I 3M CI 3M C 6M I 6M CI 6M C 12M I 12M CI 12M C 24M I 24M CI 24M MCID

Arora et al, 201172 54.4 33.7 5.1–31.2 31.4 27.7 –11.4–18.8 14.6 12.8 –8.9–12.5 10
Bartl et al, 201479  
Martinez 201880 30 17 –21.3– –4.6 14
Mulders et al, 201984 32.5 11.0 NA 20.0 7.0 NA 10.0 4.0 NA 11.5
Sirniö et al, 201985  
Saving et al, 201983 34.2 20.6 –21.5– –5.7 22.4 12.7 –16.7– –2.7 10

Note. PRWE, Patient-Rated Wrist Evaluation; C, control; CI, confidence interval (95%) for mean difference; I, intervention; M, months; MCID, minimal clinical 
important difference.
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fracture itself and others are related to the treatment. 
Common complications reported are tendon problems, 
carpal tunnel syndrome, malunion, nonunion, infection 
related to surgery, complex regional pain syndrome (CRPS) 
and post-traumatic arthritis.87

The severe adverse events (SAE) reported in the reviewed 
studies are described in Table 4.

Discussion
None of the included trials observed between-group mean 
difference exceeding predefined MCID between VLP and 
non-operative treatment in primary outcomes at one year 
after treatment. However, most of the trials showed a 
small, statistically but not clinically significant benefit of 
operative treatment, and MCID was included in confi-
dence intervals in four of five studies at the primary end-
point. The surgery group had clinically and statistically 
better short-term results (3 and 6 months) but this effect 

diminished thereafter. We compared the mean difference 
between study groups to the pre-defined MCID, which 
was the basis of sample size calculation in included stud-
ies. In studies by Saving et al84 and Martinez-Mendez et al80 
the included fractures were initially more severely dis-
placed and there was a trend towards favourable results 
with VLP compared with non-operative treatment even at 
12 months. There were some limitations but a low risk of 
bias in all of the analysed RCTs (Table 3). Results suggest 
that surgery yields statistically but not clinically better 
functional outcome at one-year follow-up. Treatment with 
VLP might benefit patients who have the need to gain the 
previous level of activity in a short period of time. How-
ever, it needs to be pointed out that the current literature 
does not provide an actual cut-off for age, fracture mala-
lignment or other specific factors. Age stratification in cur-
rent studies is lacking, and most challenging treatment 
decisions are among persons aged 65 to 74 years. In gen-
eral, non-operative treatment can be considered to be the 

Table 4.  Severe adverse events (SAE)

Loss of 
reduction/
malunion 
warranting 
ORIF or 
corrective 
osteotomy

Implant 
removal due to 
malpositioning 
or other reason

Extensor 
tendon 
rupture/
tenosynovitis

Flexor tendon 
rupture/
tenosynovitis

Wound 
healing 
problem or 
infection

Carpal 
tunnel 
syndrome 
and/or 
release Nerve injury CRPS

Delayed 
uniond/ 
Nonunion

Publication C I C I C I C I C I C I C I C I C I

Arora et al, 
201172

NA NA 0/37 6/36 0/37 5/36 NA 4/36 NA NA 0/37 1/36 0/37 0/36 5/37c 2/36c 6/37 2/36

Bartl et al, 
201479

37/90a 0/84 2/90a 4/90 1/90 0/84 1/90 0/84 0/90 1/84 2/90 1/84 3/90b 0/84 1/90c 0/84 0/90 0/90

Martinez, 
201880

NA NA 0/47 1/50 0/47 1/50 NA NA 0/47 0/50 0/47 1/50 NA NA 1/47 0/50 0/47 1/50

Mulders et al, 
201984

18/60a 0/59 1/60 9/59 5/60 5/59 NA NA 1/60 3/59 3/60 0/59 NA NA 4/60 1/59 0/60 1/59

Sirniö et al, 
201985

1/42 0/38 NA NA NA NA 0/42 1/38 NA NA 4/42 1/38 NA NA NA NA NA NA

Saving et al, 
201983

3/63 0/56 0/63 4/56 0/63 0/56 0/63 3/56 0/63 2/56 5/63 2/56 5/63e 7/56e 2/63 0/56 NA NA

Total
Mean %f

59/255
23.0% 
(3.9%g)

0/237
0.0%

3/297
1.0%

24/291
8.2%

6/297
2.0%

11/285
3.9%

0/195
0.0%

7/214
3.3%

1/260
0.4%

6/249
2.4%

14/339
4.1%

6/323
1.9%

8/190
4.2%

7/176
4.0%

13/297
4.3%

3/285
1.1%

6/234
2.6%

4/235
1.7%

Note. ORIF, open reduction internal fixation; CRPS, complex regional pain syndrome; C, control; I, intervention; VLP, volar locking plates.
aAll were initially treated non-operatively but later operated with VLP due to loss of alignment during non-operative treatment. bAll neurological complications 
occurred after conversion in the surgical arm (two lesions of sensory radial nerve branches, one median nerve hypoesthesia). cCRPS type 1. dUnion not observed 
after six weeks in plain X-rays. eNerve numbness. fMean (%) of all complications. gCorrective osteotomies outside the initial treatment.

Table 3c.  Mean scores according to DASH over different time-points

Publication C 3M I 3M CI 3M C 6M I 6M CI 6M C 12M I 12M CI 12M C 24M I 24M CI 24M MCID

Arora et al, 201172 23.3 13.3 1.6–18.2 12.4 12.2 –7.1–7.5 8.0 5.7 –7.1–2.5 10
Bartl et al, 201479 28.2 22.7 –11.4–0.4 14 19.0 –11.0–1.0 10
Martinez 201880 28 16 –19.5– –4.5  
Mulders et al, 201984 27.5 6.7 NA 14.2 5.8 NA 9.2 2.5 NA 10
Sirniö et al, 201985 23.1 17.0 –12.2–0.1 16.9 10.2 –12.7–0.8 13.3 10.1 –9.8–3.4 14.4 7.2 –13–1.5 10
Saving et al, 201983 30.2 21.2 –16.2– –1.9 NA NA 23.1 15.6 –14.3– –0.7 10

Note. DASH, Disabilities of Arm, Shoulder and Hand; C, control; CI, confidence interval (95%) for mean difference; I, intervention; M, months; MCID, minimal 
clinical important difference.
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gold standard but shared decision-making between the 
patient and the treating physician is warranted.

According to the reviewed articles, the loss of accepta-
ble fracture alignment seems to be the most common 
complication, affecting over 20% of the initially non-oper-
atively treated patients. Most of these were caused by 
crossovers in the study by Bartl et al. The clinical signifi-
cance of fracture malalignment is, however, unclear and 
in these trials only 4.2% of patients received corrective 
osteotomy within the follow-up period. In the surgery 
group, 8.6% of the patients required implant removal due 
to plate malpositioning or other reasons, such as extensor 
or flexor tendon rupture or tenosynovitis. Although it is 
known that problems with the plate may also appear 
later, in the reviewed studies, the follow-up of adverse 
events was limited to between 12 and 24 months. In oper-
ative treatment, extensor tendon rupture or synovitis are 
usually provoked by penetration of the distal screws 
through the dorsal cortex, whereas flexor tendon ruptures 
and tenosynovitis can be caused by the too distal position-
ing of the implant (distal to watershed line) irritating the 
flexor pollicis longus (FPL).88 These complications are at 
least partially avoidable with meticulous surgical tech-
nique. In addition, the Soong classification may help 
implant positioning, but tendon rupture is possible even 
after perfect plate positioning.88,89

Carpal tunnel syndrome (4.3% non-operative, 1.9% 
surgery) and CRPS (4.6% non-operative, 1.1% surgery) 
seems to be more common in non-operatively treated 
patients compared with surgery patients. However, as 
there was no reported severity scale for the conditions or 
predefined criteria for CRPS (such as International Associa-
tion for Study of Pain – IASP criteria) we were not able to 
evaluate clinical significance of the observed difference 
nor make a meaningful statistical comparison between 
the groups.

Other outcome-affecting factors
Perfectly healed bone and good functional outcome do 
not necessarily correlate after DRF. About 20% of patients 
have reported some degree of symptom even years after 
DRF.90 Patients may report increased pain and loss of 
strength, which can be related to a fear of using the upper 
limb.90 In addition, depression, pain intensity and decrea
sed motivation to do exercises may also have a significant 
effect on grip strength development, especially in elderly 
people.91–93 Furthermore, loss of grip strength has been 
shown in previous studies to define over 40% of the PRWE 
outcome two years after DRF, whereas the ROM of the 
joint with the same patients has not declined.94 Taking 
this into account, the treatment decision cannot be based 
solely on radiological parameters.

Strengths and limitations of this study
The strength of our review is the inclusion of the latest 
RCT studies with predefined PICOS, which were not 
included in the previous systematic review by Mellstrand 
Navarro et al.81 However, regardless of the findings of the 
six RCTs included in this study, we were not able to draw 
meaningful conclusions on limiting ages or give clear 
indications to distinguish between those patients suitable 
for operative treatment and those suitable for non-opera-
tive treatment. In addition, our study is not a rigorous 
meta-analysis, and, hence, there are several potential 
sources of bias in the included studies which may have an 
effect on the generalizability of the results. Firstly, there is 
a significant disparity in the types of included fractures 
(see Results section). However, it appears that the differ-
ences in the fracture morphology have little effect on the 
estimates of mean differences between the studies ana-
lysed. Secondly, some of the studies (such as Bartl et al79 
and Mulders et al85) have a significant crossover from initial 
non-operative treatment to operative treatment which 
may have effect on the final outcome estimates. Thirdly, 
in Arora’s widely referenced study, the non-operatively 
treated patients healed radiographically in relatively 
well-aligned position (only 10.4° of dorsal angulation), 
which calls into question the heterogeneity of the 
included fractures.72

In conclusion, we found no clear evidence of the clini-
cal superiority of distal radius fracture surgery among 
older adults at one-year follow-up. However, younger, 
more active individuals may benefit from surgery in terms 
of a faster recovery to previous levels of activity. In opera-
tive treatment, hardware-based problems may warrant 
secondary operations and implant removal, whereas in 
non-operative treatment, symptomatic loss of alignment 
and malunion can occur, and neurological deficits, such 
as carpal tunnel syndrome and CRPS, may be present. In 
elderly patients, non-operative treatment can be consid-
ered to be the gold standard, accepting slower return to 
former activities in some cases.
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