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Abstract
Background: Distal radius fractures are one of the commonest orthopaedic injuries, occurring across the lifespan. They follow
a bimodal incidence, occurring as low energy fragility fractures in older patients with low bone mineral density (particularly
women), and higher energy fractures in younger patients (particularly boys and young men). Skeletally immature patients
commonly experience different fracture patterns and may tolerate greater deviations from anatomical alignment due to the
remodeling potential.
Methods: An electronic search of relevant papers and national guidelines was performed. This review considers the variation in
the broad evidence base and consensus guidelines on the presentation, management and rehabilitation of distal radius fractures,
providing a practical guide to the management of these common injuries. The focus is on adult fragility fractures, although
differences in the management of paediatric injuries are also considered.
Results: Pain and disability are the two main concerns among patients following distal radius fractures. Management of distal
radius fractures can be both non-operative, comprising casting with or without prior closed manipulation, or operative,
commonly with closed reduction and percutaneous Kirschner wire fixation, or open reduction and internal fixation with volar
locking plates. Overall goals of treatment are to manage pain, restore and maintain (anatomical) alignment to reduce the risk of
arthritis, and to rehabilitate patients to pre-injury function.
Conclusions: The evidence base on the management of distal radius fractures is generally limited, with significant
heterogeneity, and few high quality studies. Most national guidelines therefore incorporate expert consensus. The evidence
challenges common practices such as prolonged immobilisation (with a focus on earlier active patient-led rehabilitation)
alongside the rising use of volar locking plates. Reducing cost of care and improving the speed of rehabilitation is relevant as
epidemiological studies predict a rise in the global number of distal radius fractures, secondary to a growing and ageing
population, resulting in rising costs for healthcare systems and society. In addition, distal radius fractures are often deemed
predictive of future fragility fractures, as part of a ‘fracture cascade’ and their management must therefore include proactive
assessment and management of bone health and falls risk.
Keywords: Distal radius fracture, fragility, manipulation, reduction, Kirschner wire, volar locking plate, open reduction internal
fixation
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Introduction
Distal radius fractures (DRFs) are one
of the commonest orthopaedic injuries
(1).Global incidence rates range from
four to 110 per 10,000 person-

males(2). Patient factors (older age,
female sex, fragility fracture risk
factors) and environment (higher
physical activity, greater motor vehicle
usage, lower socio-economic status,
climate) both influence DRF
incidence. With a growing and ageing
population, epidemiological studies
predict rising numbers of DRFs (3).
Management of fractures can be both
non-operative, comprising casting with
or without prior closed manipulation,
and operative, commonly with closed
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reduction and percutaneous Kirschner
wire (K wire) fixation, or open
reduction and internal fixation (ORIF)
with volar locking plates (VLP).
(Figures 1 and 2)While there remains a
significant lack of consistent evidence
on many aspects of DRF management,
the overall goals of treatment are to
manage pain, restore and maintain
(anatomical) alignment, and to
rehabilitate patients to pre-injury
function.(4)Skeletally immature
patients commonly experience different
fracture patterns and may tolerate
greater deviations from anatomical
alignment due to greater remodeling
potential(5). This review considers the
variation in the evidence and consensus
on the presentation, management and
rehabilitation of DRFs, providing a
practical guide to the management of
these common injuries. Emphasis is
placed upon adult fragility fractures,
which comprise the majority of DRF,
although the unique fracture patterns
and management of paediatric DRFs is
also considered.
Material and methods
In September 2018, an electronic search
of MEDLINE (via PubMed), EMBASE
and the Cochrane Database of
Systematic Reviews was undertaken to
identify relevant articles pertaining to
the management of paediatric and adult
DRFs. Guidelines from the American
Academy of Orthopaedic Surgeons
(AAOS), British Orthopaedic
Association (BOA), British Society for
Surgery of the Hand (BSSH), Danish
Health Authority (DHA), and the
United Kingdom’s (UK) National
Institute for Health and Care Excellence
(NICE) were also electronically
searched and reviewed(6)(7,8)(9)(10).
DRF were generally defined as
occurring within two to three cm
proximal to the radio-carpal joint,
occurring at the junction where the
cortical bone thins. (11, 12)Paediatric
(skeletally immature) populations were

defined as aged under 16 years, with
adults aged 16 years or over. Search
terms included: “distal radius fracture”,
“Colles’ fracture”, “Smith’s fracture”,
“Barton’s fracture”, “wrist fracture”,
“fragility radius fracture”, “paediatric
distal radius fracture”, “physeal radius
fracture”, “Salter-Harris radius fracture”,
“extraarticular radius fracture”,
“intraarticular radius fracture”,
“manipulation radius”, “closed reduction
radius”, “Kirschner wire”, “K wire
radius”, “volar locking plate”, “operative
radius fixation”, “open reduction internal
fixation radius”, and “radius external
fixation”. Articles were shortlisted for
consideration if they pertained to
paediatric or adult DRF.
Initial assessment and management
Initial review should consider and
document the relevant history
(mechanism of injury, co-morbidities,
functional baseline, hand dominance,
work/activities, previous injuries, risk
factors for fragility fractures or falls risk,
suitability for anaesthetic if required),
and focused examination (skin integrity,
specific neuro-vascular examination –
including sensation and motor
function) (13). Open fractures should
be managed as per standard protocols
and availability of adjunct services (e.g.
plastic surgery), with initial normal
saline irrigation to remove any gross
contaminants, photographs of the
wound taken and securely stored,
coverage of the wound with a sterile
saline-soaked gauze, and appropriate
antibiotics and tetanus prophylaxis
administered(14).
Imaging and classification
Two-view radiographs (posteroanterior, PA, and lateral view) should
always be performed, before and after
any manipulation. Several parameters
can be utilised to assess the integrity of
the wrist joint(15). As a rule of thumb,
“11, 12, 23” can be used as an aidemémoire for average palmar inclination
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(volar tilt, 11 degrees), radial height (12
mm) and radial inclination (23
degrees)(15).(Figure 3)If in doubt,
radiographs of the contralateral wrist
can be used to evaluate individual
norms, alongside assessment of ulnar
variance(60 percent are ulnar neutral)
and scapho-lunate angle (average 30 –
80 degrees, dependent on wrist
position). Further imaging, such as
computed tomography (CT) or
magnetic resonance image (MRI)
scanning may be helpful in certain cases
(e.g. high energy injuries, evaluation of
key articular fragments in comminuted
or intraarticular fractures, suspected
ligamentous injuries) for planning
management, but are infrequently
required. There are several commonly
(if not always correctly) used eponyms,
including Colles’, Barton’s and Smith’s
fractures. Furthermore, around 15
different classification systems exist for
DRFs, with several demonstrating up to
‘moderate’ reliability and reproducibility
at best, including AO, Frykman,
Melone, Mayo and Universal (16).
However, no single classification system
consistently guides management, for
reasons including complexity and poor
inter-observer reproducibility. While
their use is therefore often confined to
research, they can play an important
role in helping predict instability and
therefore guiding management decision
making(17).
Reduction goals
A significant proportion of patients with
DRFs require manipulation of the
fracture fragments to achieve a more
anatomical position. While most
reductions tend to be performed in the
emergency department (ED) setting,
this is often without ‘live’ image
intensifier (II) guidance. While II
guidance can undoubtedly help get the
reduction right first time, no studies
have directly evaluated this(7). There is
no clear evidence to definitively
conclude which radiographic
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parameters correlate with functional
outcomes. However, expert consensus
suggests that in the acute setting (for
adult patients aged under 65 years),
manipulation to obtain anatomical
reduction should be achieved, with
correction of any radial shortening (i.e.
ulnar variance), dorsal tilt, and articular
incongruence (i.e. intraarticular step,
particularly over 2mm), alongside
restoration of distal radio-ulnar joint
(DRUJ) alignment, most important in
improving functional outcomes(6,
18).(Table 1)However, for patients aged
over 65 years with moderately displaced
fractures, the evidence suggests that
there may be no overall functional
benefit to manipulation(6, 19). The
ultimate goal of management should be
to restore function to pre-injury levels,
taking into consideration factors
including patient expectations,
occupation, co-morbidities, mental
capacity, independence, age, compliance
and fragility.
Analgesia for reduction
UK-NICE guidelines recommend the
use of intravenous (IV) regional
anaesthesia (i.e. Bier’s block, performed
by appropriately trained individuals) for
the reduction of dorsally displaced
DRFs in adults.(7)The improved pain
relief this provides can facilitate better
fracture reduction, hence NICE suggest
it is reasonable for appropriate patients
to wait up to 72 hours post injury for
the availability of trained professionals
to facilitate this form of anaesthesia for
manipulation. (20)(21)(22)(23)
However, haematoma block is a safe
alternative that is perhaps more
practical in most ED settings. Nitrous
oxide and oxygen (‘gas and air’) may
serve a useful adjunct, but should not be
used in isolation as this provides
inadequate analgesia. In the paediatric
population, ketamine provides safe and
quick sedation to facilitate fracture
reduction(24).

Post-reduction immobilisation and
follow up
In adults with dorsally displaced DRFs
(Colles’ type fractures), manipulation to
an anatomically acceptable position and
non-operative manipulation in plaster is
acceptable provided there is no further
displacement(6). Reduction should
follow established techniques,
commonly involving in-line traction for
ligamentotaxis, followed by
exacerbation of the deformity if needed
to disimpact the fracture before
correction(25). With limited evidence
to draw firm conclusions regarding
optimal post manipulation
immobilisation, either a full moulded
plaster of Paris (PoP) cast, a ¾ plaster
slab, or a backslab are appropriate,
depending on the experience of the
clinician(6). In all cases, patients should
be provided with advice and emergency
contact information to discuss
concerns. It is recommended that
plasters utilise Charnley’s ‘three-point’
moulding with the wrist in neutral
flexion (rather than forced palmar
flexion, which can increase carpal
tunnel pressure and stiffness), paying
attention to cast index (ratio of sagittal
to coronal width from the inside edges
of the cast at the fracture site; higher
ratios are associated with
redisplacement) (26, 27)(28)(29).
(Figure4) We advise repeat radiographs
at one to two weeks following
manipulation, particularly when the
fracture pattern is potentially unstable
and subsequent surgical intervention
may be required should there be an
unacceptable degree of redisplacement(6). This recommendation
is expert consensus based, and
considers the increasing difficulty of
surgical fixation beyond two to three
weeks. Subsequent imaging should also
be observed for other adverse features
of instability such as the uncommon
progressive scapho-lunate gap or
(commonly dorsal) subluxation of the
ulna, although the optimal management

www.jcorth.com
of these remains unclear(30). While
classic orthopaedic dogma has followed
the ‘six-week’ rule for immobilisation
for non-operatively managed fractures,
we advocate removal of plaster and
mobilisation from four-weeks following
injury. This change to practice follows
evidence that earlier mobilisation
correlates with improved earlier
functional scores (31)(32). Patients
with stable fracture patterns
(particularly older patients with
un/minimally displaced fractures not
requiring manipulation) can be
considered for either removable splints
or even simple crepe bandages to
encourage earlier functional recovery
and resolution of wrist swelling.
(31)Repeat radiographs at the time of
plaster removal are not specifically
required(6).
Re-displacement
While no universally agreed description
exists to define ‘unstable’ distal radius
fractures, a range of factors have been
attributed to increasing the likelihood of
re-displacement. These include greater
initial displacement (i.e. shortening,
dorsal angulation greater than 20
degrees), volar displacement,
comminution, and advancing age (i.e.
over 60 years); patients with these
fracture characteristics therefore
warrant closer follow up(6, 33). La
Fontaine’s 1989 criteria (dorsal tilt
greater than 20 degrees, dorsal
comminution, intra-articular fracture,
associated ulnar fracture, age over 60
years) propose three or more features to
suggest more unstable patterns with a
greater likelihood of collapse(34).
Similarly, Mackenney et al identified
several risk factors for instability,
including initial displacement,
advancing age, any comminution, and
positive ulnar variance (compared with
the uninjured contralateral wrist) to be
significant predictors of early instability
(i.e. within the first two weeks)(35).
Consideration of early operative
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fixation should therefore be given to
fractures with such factors suggesting
inherent instability.
Surgical fixation
Where fixation is deemed necessary
(unacceptable position, unstable
fracture pattern, displacement of
intraarticular fragments), surgery
should ideally be performed within 72
hours (intra-articular fractures) or
within seven days (extra-articular
fractures), so as to minimise organised
haematoma formation and undue delay
for patients. For fractures displacing
after initial manipulation, surgery
should be within 72 hours of the
decision to operate(8). The decision to
operate should consider all relevant
patient and functional factors, the
option of non-operative management,
outcomes following mal-union, and the
different surgical techniques
available(6). There is no evidence to
conclude the impact of timing of
surgery on functional outcomes or
complications (including pain or
chronic regional pain syndrome,
CRPS), although common sense
dictates that patients are best served by
balancing the avoidance of delay (with
its associated pain and functional
limitations), with availability of an
appropriate surgeon and facilities. There
is growing evidence to support
equivalent functional outcomes (at up
to four and a half year’s mean follow-up)
from non-operative management in
patients aged over 65 years(36, 37) (38)
(39)(40). Combined with the increased
risks of surgery in older patients, due
consideration should therefore be given
to non-operative management of DRF
in patients aged over 65 years. However,
for adults under 65 years of age, the
literature is inconclusive on whether
non-operative or operative treatment is
better for managing dorsally displaced
fractures(6). In patients necessitating
surgical fixation, K wire fixation remains
an established technique for

maintaining reduction post
manipulation, although there is no clear
evidence at present to conclude whether
K wires are necessarily advantageous
over plaster casting alone(41). Optimal
wire configuration is unproven,
although conventionally two to three
1.1 to 1.6mm K wires are adequate, with
intra-focal wiring a useful technique to
aid reduction(42). Post-operatively,
patients are commonly placed in a
plaster cast, with subsequent wire
removal recommended at around four
weeks. ORIF with VLP (utilising a
modified Henry’s or flexi-carpi radialis,
FCR, approach) has become an
increasingly popular option, with
literature implying stronger fixation,
improved radiological outcomes,
subsequent earlier return to normal
activities, and better functional
outcomes, thereby justifying the higher
cost of the implant. (43, 44) (45) (46)
(47)(48)(49). In unstable fracture
patterns, a recent meta-analysis
demonstrated functional outcomes
(supination and grip strength) to be
better with VLP than K wire fixation
(50). However, ORIF is not without
complications; while the literature
quotes rates ranging from4.9 to 80
percent due to variability in reporting
and heterogeneity in the definition of
‘complication’, results from the larger
cohorts suggest complication rates of up
to 32 per cent. (51)Complications
include neurovascular problems (injury
up to 3.7 per cent, carpal tunnel
syndrome up to 14 per cent), tendon
complications including
tenosynovitis/rupture (up to 12 per
cent), metalwork problems (up to 10.5
per cent), complex regional pain
syndrome (CRPS, up to 9 per
cent),infection (up to 4 per cent),
wound problems including sensitivity
(up to 4 per cent), and malunion (up to
2 per cent)(37)(52)(53)(54). Quoted
rates for redisplacement (average 1.5 per
cent) and reoperation (average 1.9 per
cent) are more heterogeneous between
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reported studies. Techniques to improve
fixation include initially utilising a distal
row of screws parallel to the joint
surface, subsequent use of an initial
proximal non-locking screw to ensure
the plate then sits flush with the bone,
alongside ensuring screws are not too
long (i.e. do not enter the distal radioulnar or radio-carpal joint) or irritate
tendons(42). However, influenced in no
small part by the findings of the
pragmatic DRAFFT study, among
others, UK NICE guidance now
advocates K wire fixation and casting
provided there is a) “no fracture of the
articular surface of the radial carpal
joint” (i.e. an extra-articular fractures),
or b) “displacement of the radial carpal
joint can be reduced by closed
manipulation”, with a body of evidence
suggesting no significant differences in
functional outcome in the mediumterm between K wire and VLP fixation,
alongside lower overall healthcare costs
(8) (45) (55)(56)(57). Furthermore,
there is also some evidence to suggest
no significant radiographic differences
in reduction between K wire and ORIF
of intraarticular fractures (6) (58).
DRAFFT, a pragmatic, multicentre,
randomised controlled trial of 461
adults with dorsally displaced DRFs,
compared K wire fixation with VLPs, in
fractures that could be reduced closed.
Those requiring open reduction, for
example significantly displaced
intraarticular fractures, were excluded.
The findings, that there were no
significant differences in functional
outcome (based on patient reported
outcome measures) or complications
between K wire and VLP fixation at 12
months, have changed practice in the
UK, with a fall in the use of VLP (75 per
cent of all fixation to 48 per cent) and a
corresponding rise in K wire usage, (12
per cent to 42 per cent), four years
following this publication(59).
Techniques such as arthroscopicallyassisted fixation are uncommonly used,
although the evidence base reiterates
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the importance of anatomical reduction
and minimising any intraarticular step
(ideally to less than one mm) to
minimise the risk of future arthritis(60).
Ultimately, the goal remains anatomical
reduction, with persistent articular
incongruence after healing proposed to
lead to earlier degenerative changes and
poorer outcomes(61). While associated
ulnar styloid fractures correlate with
poorer outcomes (possibly due to
DRUJ injury or TFCC related
instability), the evidence-base does not
conclude any benefit to surgical fixation
of concomitant ulnar styloid fractures
provided the distal radio-ulnar joint
(DRUJ) is stable during examination
under anaesthetic (i.e. no significant
displacement when balloted, and no
significant block to supination)(62)
(63). An unstable DRUJ following
untreated TFCC injury can result in
poorer grip strength and ulnar sided
wrist pain; in rare cases where there is
felt to be persistent intra-operative
instability of the DRUJ, options include
arthroscopic evaluation and ligament
repair, immobilisation of the joint in a
position of stability, fixation of the ulnar
styloid fracture, or the use of K wires to
help maintain reduction(64)(65). In
more complex scenarios (e.g.
polytrauma, significant soft tissue
injury, marked comminution and
instability), either spanning or non-joint
spanning internal or external fixation
can play a role, helping to maintain
overall fragment alignment, and
allowing soft tissues to settle. However,
external fixation cannot easily correct
loss of volar tilt, and is not without
complications such as pin-site
infections. Indeed, for the majority of
adults with more straightforward,
closed, dorsally displaced DRFs, there is
evidence that ORIF yields superior
functional outcomes and fewer
complications to external fixation at
upto one year follow-up
(66)(67)(68)(69)(70).

Rehabilitation and outcomes
Immobilisation should permit a full
closed fist to be performed (i.e. should
not extend beyond the
metacarpophalangeal joints), so active
finger and elbow motion should be
maintained for light activities such as
self-care immediately following injury
(6). Active rehabilitation should
promptly commence on removal of
immobilisation. While the evidence
base to guide specific rehabilitation
protocols is limited, patients should be
offered advice on exercises to selfmaintain and improve all upper limb
joint motion (i.e. gentle usage of wrist
and hand to maintain independence,
avoiding forced grasp) to overcome any
stiffness secondary to immobilisation
and swelling. Those that experience
difficulty (e.g. ongoing stiffness,
disproportionate pain or swelling,
delayed return to function, concerns
regarding development of chronic
regional pain syndrome) should have
early onward referral to
physiotherapy(71). Earlier range of
motion and strengthening may yield
earlier return to clinically relevant
function, although the evidence base
does not suggest that active therapistled programmes are significantly
superior to self-directed programmes in
the longer term(72)(73). Chronic
regional pain syndrome (CRPS) is a
serious complication following DRF,
with some cohorts reporting rates as
high as 39 per cent(74). Features
include disproportionate pain, skin
changes (e.g. erythema), and soft tissue
swelling. While early mobilisation and
hand therapy is likely to be of benefit,
there is no evidence to support the
routine use of vitamin C in preventing
CRPS following DRF (75). The goals of
treatment are to reduce pain and
swelling, and to improve function.
There is no consensus on the best
patient reported outcome measure
(PROM) to evaluate outcomes of
DRFs, although the Patient Rated Wrist
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Evaluation (PRWE) and Disability of
the Arm Shoulder and Hand Outcome
Measure (DASH) scores are commonly
used, with the evidence base suggesting
‘moderate’ positive responsiveness (76)
(77) (78). Prognostic factors associated
with poorer outcomes (primarily
greater pain and disability in all age
groups, alongside subsequent fragility
fracture and functional decline in older
adults), include older age, concomitant
ulnar styloid fracture, female sex,
litigation and occupational
compensation, poorer bone health, and
lower socioeconomic status; healthcare
professionals should be cognizant of
these groups of patients, with earlier
consideration of referral for
physiotherapy and secondary
prevention measures(2).
Fragility fractures: risk assessment
and prevention of future fractures
Fragility fractures occur secondary to
low energy trauma (e.g. fall from
standing height) in patients with
impaired bone quality. They occur in
one-third of men and one-half of
women aged over 50 years(6).With
DRF being the commonest fractures in
post-menopausal women, a significant
proportion of DRFs warrant
investigation of any underlying bone
health abnormality and falls risk(79).
DRFs may be ‘herald’ fractures and
predictors of future fragility fracture in
certain groups, such as post-menopausal
women(80). For example, there is
growing evidence to suggest that
women who suffer a DRF have a higher
risk of subsequent hip fracture(81).
These patients therefore represent an
important cohort for targeted
interventions to prevent further
fracture. NICE CG 146 Osteoporosis
guidelines recommend risk factor
assessment in men aged 75 years and
over, and women aged 65 years and over
(or younger if other risk factors are
present, including previous fragility
fracture, current or frequent recent
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systemic glucocorticoid usage, falls
history, family history of hip fracture,
low Body Mass Index (below
18.5kg/m2), smoking, alcohol intake
over 14 units/week (women) or 21
units/week (men), other secondary
causes of osteoporosis)(82)(83). Risk
assessment can utilise scoring systems
(e.g. FRAX, QFracture), or duel-energy
absorptiometry (DEXA) scanning of
Bone Mineral Density (BMD). Patients
aged under 50 years may rarely require
assessment if the major risk factors
discussed are present. The NICE Falls
guidance CG161 assessment
recommends screening through asking
patients whether they have fallen in the
past year; if they have, then the
frequency/context/characteristics of
the fall(s) must be ascertained(84).
Those with risk factors should be
referred to a local (physician-led) falls
assessment service. While most patients
with DRF are unlikely to encounter a
general/elderly-care physician during
their day case perioperative course,
establishing an appropriate fracture
liaison service (administered as an
adjunct to the routine orthopaedic
outpatient fracture clinic)is advocated
as part of the UK’s Falls and Fragility
Fracture Audit programme (FFFAP)
and Fracture Liaison Service Database
(FLS-DB)(85)(86). The UK BOA
BOAST 7 guidelines on Fracture Clinic
Services further reinforce the
recommendation to fully integrate such
services into fracture clinics, with
‘screening of all patients and onward
referral where appropriate’(87). A final
consideration is the importance of
appropriately counseling patients on the
longer term sequelae of their injuries.
Several studies have demonstrated a
failure to reduce intra-articular steps can
lead to longer-term radiographic
osteoarthritic changes due to even small
(1mm) steps causing significant
increase in contact
stresses(88)(89).While the majority of
these patients are symptomatic to some

www.jcorth.com
degree in later years, the correlation
between joint incongruity, severity of
arthritic symptoms, and function is
unclear, with one study reporting the
majority (87 per cent) of patients to
report no difference between injured
and uninjured wrists at 30 years follow
up(90). Patients should therefore be
advised regarding the potential for
future problems (as DRFs can result in
injury to the cartilage), and provided
guidance on how to seek appropriate
follow up.
Paediatric DRFs
DRFs are the commonest fractures in
children, comprising up to 84 per cent
of all paediatric forearm fractures(91).
With significant remodelling potential,
particularly in younger children, the
majority can be managed nonoperatively with immobilisation for
three to six weeks, with or without
manipulation, and with few long-term
complications.(92). Fewer than 15 per
cent require manipulation(93)(94).
With a thick periosteal sleeve, softer
bone, and open physis, unique fracture
types are encountered in children,
including simple buckle/torus fractures,
greenstick fractures, and physeal injuries
(Salter-Harris fractures), alongside
adult-type extraarticular complete
DRFs.(Figure 5)
Buckle/torus fractures
These are very common injuries in
children and account for around half a
million emergency department visits
each year in the UK(8). The majority
are dorsal compression buckle fractures
of the distal radius, with no volar
cortical breach (i.e. greenstick
fractures), no concomitant ulnar
fracture, and less than 15 degrees of
angulation; they are therefore stable
injuries, with low risk of displacement
due to an intact periosteal sleeve(95).
However, management varies in
practice, ranging from simple analgesia
and no immobilisation, to the use of

bandages, removable splints,
soft/removable casts, or rigid short-arm
plaster casts. Management should
consider the age and activity levels of
the child, although there is limited
evidence to suggest that removable soft
splinting is preferable in terms of
functional outcome, convenience and
satisfaction, with no significant increase
in overall levels of pain(96, 97). Rigid
casts are not required. In general, the
splint should be used day and night,
generally for a period of three weeks, to
help restrict activity and aid healing.
Parents should be provided with
subsequent removal-at-home
instructions and ‘red flag’ advice, with a
contact number for a plaster room
service. Formal fracture clinic follow up
is not needed unless there are specific
concerns; buckle fractures are therefore
ideally suited to management through
virtual or remote fracture clinic services,
resulting in improved service efficiency
through fewer outpatient
visits(98)(99)(100).
Greenstick and extra-articular
complete DRFs
Greenstick fractures are potentially
unstable and should not be confused
with stable buckle fractures(101).
These can re-displace after two weeks
and therefore warrant both, three-point
moulded full plaster casting (paying due
attention to cast index), alongside close
follow up to ensure no unacceptable
increase in angulation(94)(102).
Consensus also remains divided on
whether plasters should be above or
below elbow, but a below elbow plaster
cast is recommended in UK national
guidance(8). Re-displacement rates
ranging from 29 to 91 per cent have
been reported following initial closed
reduction and casting of displaced
paediatric DRFs (103) (104) (105)
(106). While the evidence base is
sparse, fractures with significant
translation or complete displacement
(i.e. off-ended fractures) or those that
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cannot be ‘acceptably’ reduced closed
are more likely to re-displace and may
therefore warrant II-guided
manipulation under anaesthesia, with
K wire stabilisation (generally two
wires stabilising the fracture across two
planes)(107)(108). Nonetheless, in
the immature skeleton, a greater degree
of angulation is tolerated, with
significant remodelling potential,
particularly in children more than two
years away from skeletal maturity
(109). The younger the child (i.e.
greater number of years until skeletal
maturity) and the closer to the physis
the fracture, the greater the
remodelling potential. While the
evidence and consensus significantly
varies, it is often accepted that, with
metaphyseal fractures and their
inherently greater remodelling
potential, up to 20 degrees of dorsal
angulation is well tolerated in children
aged less than 10 years, and up to 10
degrees in those aged 10 years or over.
Some authors propose accepting even
greater degrees of dorsal angulation
without future problems, with figures
of up to 30 degrees in under 10 year
olds and 20 degrees in over 10 year
olds cited by some studies. Particularly
in children aged under 10 years,
complete displacement (bayonet
apposition – i.e. overlap of up to 1 cm)
may be well-tolerated, alongside 30 to
45 degrees of malrotation, provided
more than two years to skeletal
maturity remain, with no long-term
restriction, pain or stiffness. Rotational
deformities generally do not remodel
as well, so should be corrected(91)
(110) (107) (108) (111). For children
within two years of skeletal maturity,
anatomical reduction parameters (as
for adults) should be accepted.
Paediatric physeal fractures
Approximately 15 per cent of
paediatric DRFs involve the distal
radial physis; these most commonly
occur in children aged between 10 to

16 years (112). Salter-Harris type II
fractures are the commonest (up to 80
per cent), and have high remodelling
potential in all age groups, particularly
those under ten years of age(113).
These rarely result in growth
disturbance, although the literature
quotes growth problems in up to seven
per cent of cases(114). As with all
paediatric DRFs, remodelling potential
diminishes with increasing age, with
those aged 10 years and under rarely
failing to completely remodel, and
those aged over 10 years are more
likely to experience incomplete
remodelling (5). Accepted deformities
and remodelling rates with physeal
injuries are felt to be similar to other
paediatric DRFs. If required, any
manipulation should be gentle, with
ideally a maximum of one attempt to
avoid iatrogenic injury to the physis.
Those presenting more than 10 days
following the injury should not
undergo manipulation due to an
increased risk of physeal arrest(115).

Discussion
DRFs are one of the commonest
injuries, with a bimodal distribution.
Reducing cost of care and improving
the speed of rehabilitation is relevant
as epidemiological studies predict a
rise in the global number of DRFs,
secondary to a growing and ageing
population, resulting in rising costs for
healthcare systems and society(116).
Pain and disability are the two main
concerns among patients following
distal radius fractures(2). Patients
typically regain their function
approximately one year after DRF,
although rest or activity pain can
persist in some for up to two years
(117). Litigation and occupational
compensation claims are reported as
important predictors of pain, disability,
and duration of lost function among
patients with upper limb fractures,
including DRF(118). Minimising
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immobilisation and aiming for early
functional rehabilitation is therefore of
importance. Acute management,
ongoing follow-up, and subsequent
rehabilitation must consider individual
patient factors, including mechanism
of injury, age, gender, functional status
and demand, medical comorbidities
(including falls risk and bone heath),
alongside the fracture pattern. The
evidence base on the management of
DRFs is generally limited, with
significant heterogeneity, and few high
quality studies. Most national
guidelines therefore incorporate expert
consensus. The evidence base
challenges common practices such as
prolonged immobilisation (with a
focus on earlier active patient-led
rehabilitation) alongside the rising use
of VLPs. In addition, DRFs are often
deemed predictive of future fragility
fractures, as part of a ‘fracture cascade’,
with cohort data demonstrating
association with an increased risk of
vertebral fractures (five-fold for
women, 10-fold for men), and a twofold increase in hip fractures in women
aged over 70 years(119)(120). Their
management must therefore include
proactive assessment and management
of bone health and falls risk (3).
Numerous unanswered questions
remain. There is a need to agree the
optimal objective (radiological
parameters) and subjective (patient
reported outcomes) measures for
DRFs to guide evaluation of the
various treatment modalities. Further
research is also needed to more
precisely guide appropriate selection
between the common treatment
modalities, including functional
splinting and early mobilisation,
plaster casting, K wire fixation, and
VLPs. Following the high profile
DRAFFT study, a fall in VLP usage has
been observed in the UK (59). A
follow up randomised controlled trial
(RCT) is ongoing to evaluate the
differences in outcome between K
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wiring and plaster cast alone (41). As
DRFs pose a growing burden, a better
understanding of these issues can help
improve outcomes and drive down
costs in patients with these common
yet disabling injuries.

Conclusions:
DRFs are common orthopaedic
injuries. There is some good quality
evidence to help guide treatment.
There remains ambiguity as to
acceptable radiological parameters, the
optimal treatment option for different
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