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Abstract
Background: 
Distal radial fractures are extremely common in the South African private and provincial sector, with intra-
articular fractures making up a large portion of this group. Closed reduction is the cheapest method of treatment
but the results are poor. Closed reduction and pinning is the next most cost-effective option with slightly better 
results. Plating of these fractures is another option. Volar locking plate systems have been shown to be the gold
standard for fixation of these fractures with good to excellent objective and functional outcomes. The cost of these
plating systems is, however, extremely expensive, and the need has arisen to identify patients that can be treated
more affordably in the South African provincial healthcare system. 

Aim: 
To compare the functional outcomes of patients with intra-articular distal radius fractures treated with volar 
locking plates, and of those treated with closed reduction and pinning. 

Methods: 
The multicentre retrospective study comprised two groups of patients: one group treated with volar locking plates;
and the other treated with closed reduction and pinning. The functional outcome was our main objective, with 
objective outcomes and complications our secondary objectives. 

Results: 
Statistically the results showed that the two groups did the same functionally even though objectively there were
more complications in the closed reduction and pinning group. The only statistically significant finding was that
the time to functional pain-free independence was 6 weeks earlier in the plate group than in the Kirschner wire 
(K-wire) group. 

Conclusions: 
Using these results we suggest that patients who have a good support system and/or can afford the time off work
be treated with closed reduction and pinning. Those patients who have a poor support system and who cannot 
afford lengthy times away from work should be treated with volar locking plates. Further studies of this subject
are needed.
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Introduction1-4

Distal radius fractures account for one sixth of all fractures
seen in the emergency room and 60% of them are intra-ar-
ticular (Leung et al4). Abraham Colles1 first described this
injury in 1814 and since then more than 4 000 articles have
been published relating to distal radius fractures and their
treatment. Methods for treatment of intra-articular distal
radius fractures include cast immobilisation, pinning and
casting, pinning and external fixation, dorsal plating, volar
plating, volar and dorsal plating and finally the newest
volar locking plates.

Volar locking plates have become the gold standard for
fixation of distal intra-articular radius fractures. However
in our trauma unit and in South Africa’s public sector,
budget restraints are a reality and resources need to be
managed effectively. Volar locking plates are 500 times the
cost of plaster and Kirschner wires (K-wires).

The purpose of this study is to compare the functional
outcome of patients with intra-articular distal radius frac-
tures (Figure 1a) who are treated with volar locking plates
(Figure 1b) and those whose intra-articular radius fractures
can be reduced and held reduced with pinning and casting
(Figure 1c), in an attempt to give a cost effective guideline
for treatment of patients.

Literature review 
Anatomy (Figure 2)3,5-9

The distal radius is involved in two articulations: 1) the ra-
diocarpal joint and 2) the distal radio-ulnar joint.

The proximal bony anatomy of the radiocarpal articula-
tion is made up of the radial styloid laterally and pro-
gressing medially: the scaphoid fossa, lunate fossa and the
triangular fibrocartilage complex (TFCC) overlying the
distal ulna. The scaphoid, lunate and triquetram bones
make up the distal bony anatomy. The dorsal and volar ra-
diocarpal ligaments attach to the before-mentioned bones
and play a role in displacement if fractured.

The distal radio-ulnar joint bony anatomy is made up of
the head of the ulna and the sigmoid notch of the distal ra-
dius held together by the TFCC and capsule.

The extensor surface has three grooves for the extensor
carpi radialis longus and brevis, the extensor pollicis
longus and the extensor digitorum communis and exten-
sor indicis respectively. The second and third groove are
separated by the dorsal radial tubercle of Lister.

The volar surface has a regular surface with no grooves
or tubercles and is covered by the pronator quadratus and
then by the flexor compartment.

Incidence4,5,7

Fractures of the distal radius make up 17% of all fractures
seen in the emergency room, and 60% of these fractures
are intra-articular.

Figure 1a. Distal radial 
fracture

Figure 1b. Locking plate 
fixation

Figure 1c. Closed reduction
and pinning

Figure 2. The palmar aspect of the distal radius is the
site of origin of the important radiocarpal intra-
capsular structures: 1 = radial collateral ligament; 2 =
radioscaphocapitate ligament; 3 = radiolunatotrique-
tral ligament; 4 = radioscaphocapitate ligament; 5 = 
ulnolunate ligament; 6 = meniscus homologue

(Jupiter JB. Complex articular fractures of the distal radius:
classification and management. J Am Acad Orthop Surg
1997;5:119-29.)

In South Africa’s public sector, budget restraints are 
a reality and resources need to be managed effectively
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Mechanism of injury3,5,7,8,10

The most common cause is fall onto an outstretched hand
especially in osteoporotic patients, but high velocity
trauma such as fall from a height, motor vehicle accidents
and contact sports are other aetiological factors.
Pathological fractures, except those in osteoporosis, are
rare in the distal radius.

Classification2,3,5

Numerous classifications exist. The Fernandez and Jupiter
classification is based on the mechanism of injury (Table I).
Type I fractures are extra-articular bending fractures such
as the Colles and Smith fractures. Type II fractures are in-
tra-articular and produced by shearing, and these include
volar and dorsal Barton fractures and radial styloid frac-
tures. Type III fractures are intra-articular and result from
compressive forces that cause compression of metaphyseal
bone. Type IV fractures are avulsion fractures caused by
ligament avulsions and are associated with radiocarpal
dislocations. Type V are high energy injuries due to com-
bination of shear and extension forces.
The Frykman classification (Table II) is an anatomical clas-
sification and based on the extent of involvement of the ar-
ticular surface of the distal radiocarpal (DRCJ) and distal
radio-ulnar (DRUJ) joints.

Type I is an extra-articular radius fracture; type II is an
extra-articular distal radius fracture with an associated
ulna styloid fracture; type III is an intra-articular fracture
without an ulna styloid fracture; type IV is intra-articular
fractures with an associated ulna styloid fracture; type V is
a fracture that involves the radio-ulnar joint only; type VI
is a fracture involving the radio-ulnar joint with a ulnar
styloid fracture; type VII is an intra-articular fracture in-
volving both the radiocarpal and the radio-ulnar joints
without a radial styloid fracture; and type VIII is an intra-
articular fracture involving both the radiocarpal and ra-
dio-ulnar joints and an associated ulnar styloid fracture.

The columnar classification is used for compression in-
juries and identifies four components: the radial shaft; the
radial styloid; the posteromedial portion of the lunate
facet of the distal radius; and the palmar medial portion of
the lunate facet.

Patho-anatomy (Figures 3 and 4)2,5,7,9

Distal radius fractures with intra-articular extension result
in shortening of the radius with malalignment of the distal
radio-ulnar joint causing limited pronation and supina-
tion. Radial angulation of the fracture causes limited ex-
cursion of the extensor and flexor tendons and results in
limited power grip. Dorsal and volar angulation in turn
cause limited range of motion of the radiocarpal joint.
Displaced intra-articular fractures, especially those ex-
tending into the scaphoid and lunate fossa, can cause ac-
celerated osteo-arthritis of the radiocarpal joint and
instability of the distal radio-ulnar joint.

Clinically5,7

Pain, swelling and deformity are the main complaints.
One must be alert to symptoms and signs of forearm 
compartment syndrome especially in high velocity 
injuries, and also to acute carpal tunnel syndrome in any
distal radius fracture.

The clinician must rule out scaphoid fractures, 
scapholunate instability, transscaphoid and/or perilunate
dislocations, triangular fibrocartilage complex tears as
well as radial head fractures in patients with distal radius
fractures as these have treatment implications.

Table I: Fernandez classification

I Bending

Extra-articular: unicortical failure secondary to
tensile stress (Colles and Smith fractures), and va-
riety of comminution of opposite volar/dorsal
cortex

II Shearing Intra-articular: fracture of the joint surface:
Barton’s; reverse Barton’s, Chauffe’s fracture

III Compression
Joint surface fracture with subchondral and meta-
physeal impaction (die punch); comminuted intra-
articular fracture

IV Avulsion Ulnar and radial styloid process avulsion fractures
or radiocarpal fracture dislocation

V Combinations Combinations of above types. Usually
high energy injuries

Table II: The Frykman classification

Distal ulna fracture no yes

Extra-articular I II

Intra-articular:     DRCJ III IV

DRUJ VI VI

DRUJ & DRCJ VII VIII

Figure 3. Distal radius anatomy. The fracture line 
between the volar medial and dorsal medial columns
extends into the sigmoid notch and thus must also be
evaluated on post-reduction radiographs. (Intra-
articular fractures of the distal aspect of the radius.
Instr Course Lect 1999. Columnar classification of distal
radius and ulna.)
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Imaging2,5,7,9

The standard AP and lateral radiographs comprise the im-
aging needed in such patients. Additional imaging may
include traction radiographs to better delineate the frac-
ture; stress radiographs to elucidate any wrist instabilities;
and CT scanning to evaluate the congruity of the distal ra-
diocarpal joint and any associated carpal fractures.

Management2,5,7,9,11-13

Management of these patients must include initial evalua-
tion and immobilisation with a backslab, traction or tem-
porary external fixator, depending on the extent of soft
tissue swelling. Monitoring of the patient for compartment
syndrome and/or median nerve compression is manda-
tory. Secondary management includes relevant imaging
modalities and the specific reduction technique and/or
fixation device needed to suit the patient’s profile. 

The goal of treatment modalities as with all intra-articu-
lar fractures is to obtain anatomical intra-articular reduc-
tion that is stable enough to withstand early mobilisation.

Kirk and Jupiter13 found that 91% of wrists that had
greater than 1 mm of incongruity developed radiological
evidence of degenerative joint disease (DJD) and 100% of
wrists that had more than 2 mm of incongruity develop
DJD after an average of 6.7 years. They proved that resid-
ual joint incongruity would lead to radiographic DJD in
about 75% of wrists at an average of 7 years. However, this
did not necessarily correlate with clinical evidence of DJD
and functional status. Anatomical reduction with stable fix-
ation is the treatment of choice for displaced, unstable frac-
tures. The challenge, however, for all forms of treatment is
the maintenance of reduction until bony union occurs. 

In general, procedures involving long terms of immobili-
sation for intra-articular distal radial fractures lead to poor
functional results. The operative tactic for compression
fractures involves restoration of the four common frag-
ments: the radial shaft, the radial styloid, the posterome-
dial portion of the lunate facet and the palmar medial
portion of the lunate facet – in sequence. This can be ac-
complished by manipulative means alone via ligamento-
taxis, with limited exposure of the fracture fragments and
stabilisation with percutaneous K-wires or open reduction
and internal fixation techniques.

Closed reduction5,7,10,14-17

Closed reduction of minimally displaced intra-articular ra-
dius fractures can be used in those not fit for or refusing
surgical treatment, resulting in a fair to good functional
outcome. However a large number of fractures displace
using this method.

Closed reduction and pinning5,7,10,14-16

Minimally displaced fractures can be reduced and held with
percutaneous pinning and casting but severely displaced
fractures have a tendency to displace due to the inability to
neutralise surrounding forces. Carlos Rodrigues-Merchan10

showed that closed reduction and pinning improved both
anatomical and functional outcome compared to closed re-
duction and cast immobilisation alone. The Kapandji tech-
nique can also be used to help reduce lunate fossa impaction
lesions otherwise known as ‘die punch’ lesions and other
displaced fragments percutaneously, negating the need for
open reduction.

Dorsal plating5,7,9,18

Dorsal plating has been used as a method of treatment of
distal radial fractures but extensor tenosynovitis and exten-
sor tendon rupture are common complications and have led
to the introduction of volar locking plating systems.

External fixation5,7,19,20

Studies have shown that joint-bridging external fixation
may maintain radial length; however, individual fracture
fragments may still heal in displaced or angulated posi-
tions. Numerous authors also mention that prolonged im-
mobilisation and overdistraction can lead to persistent loss
of wrist motion. 

Volar buttress plating5,7,9,21-23

The treatment of shearing type fractures usually demands
a buttress-type plate, and displaced unstable fractures re-
quire a cross-wrist external fixator or a combination of
volar and dorsal plating or the newer volar locking plate
systems to maintain reduction. David et al21 compared
volar and dorsal plating in the treatment of intra-articular
radius fractures. They found that the DASH score was
similar in the two groups but the Gartland and Werely
score was better in the volar locking plate group. The dor-
sal plating group had a high rate of complications such as
volar collapse, dorsal tenosynovitis and extensor tendon
rupture and this has been shown in the majority of other
studies. 

Figure 4. The various angles to assess in distal radius
fractures. A: Radial inclination (RI; normal, 22°). 
B: Radial length (RL; normal, 12 mm). C: Ulnar variance
(UV; normal, 0 to −2 mm). D: Radial tilt (RT; normal, 11°
volar). (J Am Acad Orthop Surg 1997; 5:270-281.)
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Volar locking plates5,7,9,23-25

Trease et al25 stated in their study that the volar approach
for plating is associated with fewer complications because
the anatomy of the volar aspect of the wrist offers more
cross-sectional area, and the implant is separated from the
flexor tendons by the pronator quadratus. In their study
they state that volar plating of distal radius fractures
would be a reasonable alternative to prevent dorsal plate-
related complications. They also mention that standard
plates might not have sufficient strength when dorsal
comminution exists.

Complications5,7,9,26,27

The complications of intra-articular radius fractures can be
grouped into:
1) Pre-operative complications, which include median

nerve compression, severe soft tissue swelling and the
less common forearm compartment syndrome

2) Intra-operative complications, which include the in-
ability to reduce the fracture due to comminution,
nerve and vessel damage, and the inability to close the
wound due to soft tissue swelling.

3) Post-operative complications, which can be grouped
into early and late, and which include median nerve
compression due to haematoma, radial nerve dorsal
branch injury due to temporary or definitive K-wire
placement, early wound infection and breakdown. 

4) Late complications include loss of motion of the distal
radio-ulnar and the radial carpal joint, flexor tendon
tenodesis, extensor tendon synovitis, attrition and ulti-
mate rupture due to dorsal prominence of the volar
locking screws, prominent metal work alone, complex
regional pain syndrome, complications associated
with the removal of the fixation device and ultimately
degenerative secondary osteo-arthritis.

Materials and methods 
Study design
The study design was a retrospective multicentre study.
The three units involved were the Tygerberg Orthopaedic
Hand Department and two private orthopaedic hand sur-
geons.

Aims
The aim of the study was to attempt to identify a cost-ef-
fective treatment protocol for treatment of intra-articular
radius fractures in the state hospitals in South Africa by
comparing the functional outcome of patients treated with
closed reduction and pinning to those treated with volar
locking plates.

Objectives
The primary objective of the study was to compare the
functional outcome of patients with intra-articular radius
fractures treated with closed reduction and pinning and
those treated with volar locking plates. Secondary objec-
tives included objective outcomes, time till pain-free inde-
pendent functioning, and complications between the two
groups.

Patient selection
The inclusion criteria were:
• Patients aged 18 years and older
• Intra-articular distal radius fractures treated with

closed reduction and pinning or volar locking plates
• Four months or more from the time of injury

Exclusion criteria were:
• Mental retardation or dementia
• Neuromuscular disease 
• Previous forearm injuries or previously fractured dis-

tal radius
• Pathological fractures
• Open fractures
• Associated nerve injuries to the ipsilateral limb
• Associated Essex-Lopresti injury

Data capturing28,29

The three participating centre databases were scanned for
intra-articular radius fractures treated with closed reduction
and pinning and those treated with locking plates. Twenty-
five closed reduction and pinning patients were found that
met the inclusion and exclusion criteria of which only 13
were available for the investigation (one patient had bilateral
fractures, and 12 patients were unable to be contacted).
Forty-six locking plate patients were found that met the 
inclusion and exclusion criteria and from this group 32 
patients were available for the study if needed. From these
32 patients, 13 patients were consecutively selected; there
were 16 fractures (three patients had bilateral fractures).
Informed consent was granted by each patient to be 
examined and have his or her data used in the study.

The fractures were classified using the Frykman 
classification as it is an anatomical classification and has
good intra-observer reproducibility.

The patient’s outcome was measured using the DASH
score28 and the Gartland and Werely demerit scoring 
system.29

The Disabilities of the Arm, Shoulder and Hand (DASH)
outcome measurement system was developed by the
American Academy of Orthopedic Surgeons to measure
the outcome of interventions used for the upper extremity.
The main section of the DASH is a 30-item disability/
symptom scale that enquires about the patient’s 
perception of his or her functional ability during the 
preceding week. Twenty-one items ask about the degree
of difficulty in performing certain physical activities 
because of an arm, shoulder or hand problem. Five items
relate to the symptoms of pain, activity-related pain, 
tingling, weakness and stiffness. Four items relate to the
effect on social activities, work, and sleep and its psycho-
logical impact. Finally there are also two optional 
four-item scales that enquire about the patient’s ability to
perform sports and/or to play a musical instrument and
the ability to work (the sport and work scale respectively).
Each of the abovementioned items has a choice of five 
responses ranging from ‘no difficulty or no symptom’ to
‘unable to perform activity or very severe symptom’, and
is scored on a 1- to 5-point scale. The sum of all the scores
is used to calculate a scale score ranging from 0 (no 
disability) to 100 (severest disability). 
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The Gartland-Werely demerit-scoring system that was
later modified by Sarmiento is an objective and subjective
system that has four sections. The first section deals with
the radiological outcome of the fracture, while the second
section deals with the objective symptoms such as pain,
loss of motion and functional limitation. The third section
gives points for subjective outcome of motion, distal radial
ulnar joint pain and grip strength of the wrist measured by
the physician. Finally the fourth section gives points for
complications such as osteo-arthritic changes on radio-
graphs, nerve complications and finger function. The sum
of the points is then used to give an outcome score. Zero to
2 is excellent, 3–8 is regarded as a good outcome, 9–20 is a
fair outcome and finally >20 is regarded as a poor out-
come.

Grip, pinch grip and key grip strength of each hand was
measured.

Complications experienced by each patient were noted
however minor or major they appeared to be.

Results 
Closed reduction and pinning group (Figures 5 and 6)
The closed reduction and pinning group consisted of 13
patients: nine female and four male (one bilateral). The
Frykman fracture types included two type III, two type IV,
one type V, two type VI, three type VII and four type VIII.
Two patients were left hand dominant. The mean age of
the patients was 50 years (range 32–70 yrs). The time since
injury was a mean of 36 months (range 4–200 months). 

The mean DASH score was 11.9/ 11.6/ 0 (range 0–33.3/
0–75/ 0–37.5). The mean Gartland-Werely score was 9.5
(range 1–25). Grip strength measurements (in kg) showed
a mean of 12/18/16/12/13 for the right hand and
12/19/18/14/13 for the left hand. Pinch grip measure-
ments (in kg) produced a mean of 4.5 for the right hand
and 4.3 for the left hand. Key grip readings (in kg) showed
a mean of 6.1 for the right hand and 5.7 for the left hand.
The range of motion of the affected and unaffected wrists
showed an average loss of 15° of extension (range 5–50°);
pronation and supination showed a mean loss of 3° (range
0–50°); flexion showed a mean loss of 10° (range 0–35°);
and radial deviation showed a mean loss of 1.1° (range
0–15°) and ulnar deviation by 0.2° (range 0–12°). Time till
pain-free independence was a mean of 9 weeks (range
6–12 weeks).

Complications in the closed reduction and pinning
group consisted of: one patient developed a mal-union
with 30° volar tilt, DRUJ pain and radial shortening of 
2 mm. One patient had extensor tendon tenodesis and 
migration of the K-wire to mid- forearm. One patient 
developed mild reflex sympathetic dystrophy (RSD); and
one patient had decreased sensation to her third finger
(unknown if was pre or post-operative). There were also
two reported cases of neurapraxia of the dorsal branch of
the radial nerve; three cases of asymptomatic DRUJ 
instability; and two cases with residual dorsal tilt of 5° and
one case of an intra-articular 1 mm step.

Figure 5. This female patient sustained a Frykman VII fracture that was reduced with closed reduction, and the fracture
was held reduced with K-wires.

Figure 6. This male patient sustained a Frykman VII fracture and was treated with the Kapandji method of reduction. The post-
reduction radiographs show radial shortening and 30° volar tilt which in turn caused DRUJ subluxation and limited pro- and
supination clinically.

Grip, pinch grip and key grip strength of each hand was measured
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The volar locking plate group (Figures 7 and 8)
There were 16 fractures in 13 patients, three of whom had
bilateral injuries. There were nine female (two bilateral)
and four male (one bilateral) patients. The Frykman frac-
ture patterns consisted of three type II, one type IV, one
type V, six type VII and five type VIII. The mean age was
54.3 years (range 22–79 years). The mean time from injury
was 12.6 months (range 4–20 months). Two patients
showed left hand dominance. The mean DASH score was
9.77/ 12.5/ 28 (range 3.3–13.4/ 0–37.5/ 0–88). The
Gartland-Werely score had a mean of 9 (range 1–18). The
grip strength measurements (in kg) showed a mean of
16/20/21/17/14 for the right hand and 12/21/19/17/12
for the left hand. Pinch grips (in kg) produced a mean of
6.3 for the right hand and 5.9 for the left hand, and key
grip strength (in kg) showed a mean of 7.4 for the right
hand and 7.3 for the left hand.

The range of motion measurements of the injured and
uninjured side showed an average loss of extension of 2°
(range 0–25°); loss of flexion of 3° (range 0–55°); loss of
pronation and supination of 1° (range 0–15°); loss of radial
deviation of 1° (range 0–15°); and finally loss of ulnar de-
viation of 0° (range 0–15°). The mean time till pain-free in-
dependence was 4.6 weeks (range 1.5–18)

Complications encountered included: one patient devel-
oped early wound sepsis and bilateral post-operative
carpal tunnel syndrome and limited pro- and supination
of the right hand and had to undergo right carpal tunnel
and DRUJ releases. One patient developed RSD and
symptomatic DRUJ instability and an intra-articular step
of 1 mm. Two patients developed late carpal tunnel syn-
drome. Other complications found were: two patients had
prominent screws; two had extensor tenosynovitis; one
patient had asymptomatic DRUJ instability; and one pa-
tient had an asymptomatic intra-articular 1 mm step.

Statistical analysis30,31

Statistical analysis of the results was conducted in con-
junction with The Centre for Statistical Consultation,
Stellenbosch University, using the STATISTICA data soft-
ware program.31 Statistical interferential analysis of the
two treatment groups was performed using the ANOVA
F-test system and checked using the non-parametric
Mann-Whitney testing system. 

There were no statistical differences between the two
groups with regard to age, time since injury (T1), gender,
hand dominance, Frykman type of fractures, grip/pinch/
key-grip strengths of the injured and unaffected hand, all
ranges of motion and the Gartland-Werely score as shown
with their p-values all being above 0.005. 

Figure 7. This female patient sustained a Frykman VII fracture with a ‘die punch’ lesion. This fracture was reduced open and fixated with
a volar locking plate system. The patient was able to return to her office job 3 weeks post surgery with a lightweight thermoplastic volar
splint.

Figure 8. This patient is a painter who fell off a ladder,
sustaining bilateral fractures. The right radius (top
right and bottom left) sustained a Frykman VIII and the
left (top left and bottom right) a Frykman VII. This 
patient developed right-sided early wound sepsis,
carpal tunnel syndrome and had a DRUJ release 
6 weeks post-op for limited pronation. These radio-
graphs show a mal-union of the radial styloid and an
intra-articular step and gap of 2 mm.

The one statistical relevant finding was the time to 
pain-free function (T2). The T2 for the plate group was found to 
be 4.8 weeks with a standard deviation of 3.7 weeks. The T2 for 

the K-wire group was 8.75 weeks with a standard deviation 
of 2.0 weeks
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The graph in Figure 9 demonstrates the distribution of
the patient’s DASH scores along the expected mean value
(red line).
Table III shows the comparison of DASH scores between

the plate and K-wire group showing a p-value of 0.65299
that implies that the difference in results between the two
groups is statistically insignificant.

All except one group of results showed almost similar
statistical distribution and relevance as shown by the high-
lighted DASH scores in Table III.

The one statistical relevant finding was the time to pain-
free function (T2). The T2 for the plate group was found to
be 4.8 weeks with a standard deviation of 3.7 weeks. The T2
for the K-wire group was 8.75 weeks with a standard devia-
tion of 2.0 weeks. The p-value when comparing the two
groups was 0.0029 which shows statistical significance. 

The graph in Figure 10 shows the mean time to pain-free
function in the plate and K-wire groups with the 0.95 con-
fidence intervals of the two groups respectively.
Figure 11 gives a graphic representation of the distribu-

tion of patients’ T2 results along the expected mean value
(red line).
Table IV shows the different statistical methods used to

test the variance of the results. The p-value is shown as
0.019 which indicates statistical significance. 

The effective hypothesis decomposition of the T2 results
with the current effect and p-values of the data is shown in
Table V.
Table VI shows descriptive statistical analysis of the T2

results.

Discussion
Distal radius fractures are extremely common and intra-
articular fractures make up a substantial number of
these fractures. 

In the displaced unstable distal intra-articular radius
fractures that cannot be reduced and/or held reduced
with closed reduction and pinning, volar locking plates
have been shown by numerous studies to have a better
outcome.
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Figure 9. Normal probability plot; raw residuals

Normal Prob. Plot; Raw Residuals Dependent variable: 
DASH SCORE1 (Analysis sample)
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Figure 11. Time till pain-free function – normal proba-
bility plot; raw residuals

Normal Prob. Plot; Raw Residuals
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Figure 10. Time till pain-free function – treatment

Current effect: F(1, 27)=10.723, p=<0.01 Mann-Whitney U
p<0.01 Effective hypothesis decomposition

Vertical bars denote 0.95 confidence intervals

Table III: DASH score; LS means (DATA 20080630.sta)

TREATMENT; LS Means (DATA 20080630.sta)
Current effect: F(1, 28)=.20655, p=.65299
Effective hypothesis decomposition

Cell No. TREATMENT
DASH

SCORE1
Mean

DASH
SCORE1
Std.Err.

DASH
SCORE1
-95.00%

DASH
SCORE1
+95.00%

N

1 PLATE 10.37688 2.354942 5.552995 15.20076 16

2 K WIRE 11.94357 2.517539 6.786626 17.10052 14
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In our opinion, the other group, in which the fracture is
displaced but stable, and in which closed reduction with
pinning can achieve and hold a reduction, is the problem
group as it is tempting to use a volar locking plate in these
circumstances. This group was the target group for the
study. 

There are definitive limitations to this study: The study is
a retrospective study and more accurate results could be
generated by a prospective randomised study. The
provincial database is poor; many patients are unable to be
contacted; and lastly a large number of patients are non-
compliant with clinic follow-up. The patient numbers
were small especially in the K-wire group. The follow-up
period was not adequate enough to study the long-term
results of both groups.

There are studies that show that the objective outcomes
of volar plates are better, but in our study we found that
functional outcomes experienced by patients as shown by
the DASH scores were the same in those patients treated
with either closed reduction and pinning and those treated
with locking plates. The objective outcomes between the
two groups were similar as shown by the Gartland-Werely
scores and the grip, pinch grip and key grip measure-
ments.

The objective complication rates were higher in the pin-
ning group and these were mainly residual dorsal angula-
tion deformities on radiographs and asymptomatic DRUJ
instabilities.

The main finding in this study was that patients treated
with volar locking plates did return to pain-free inde-
pendence 6 weeks (4.4 weeks if the two outlying patients’
data are included in the calculation) earlier than those
treated with closed reduction and pinning. We think this
is an extremely relevant finding and could be used as a
clinical tool by the surgeon to decide on the method of
treatment for each patient group. 

It is our opinion that highly functioning patients, espe-
cially office workers and also those patients who have a
poor support system such as single mothers, elderly pa-
tients and homeless individuals, would benefit from lock-
ing plate fixation with the advantage of early return to
independent function. On the other hand we suggest that
patients who have a good support system or those that can
afford time off work can be treated with less expensive im-
plants with equal functional outcomes. 

Conclusion
Unstable intra-articular radius fractures that cannot be re-
duced or held reduced with pinning should be treated with
a locking plate system. Distal radius fractures that can be re-
duced and held reduced with closed reduction and pinning
have been shown by this study to have equal functional out-
comes compared to those treated with volar locking plates.
The time to pain-free independent function was a secondary
objective but proved to be an important result. 

Table IV: Time till pain-free function – tests of homogeneity of variances
(DATA 20080630.sta)

Tests of Homogeneity of Variances (DATA 20080630.sta)
Effect: "TREATMENT"

Hartley
F-max

Cochran
C

Bartlett
Chi-Sqr. df p

TIME2 3.848057 0.793732 5.420705 1 0.019899

Table VI: Descriptive statistics (DATA 20080630.sta)

Effect Level of
Factor N TIME2

Mean
TIME2

Std.Dev.
TIME2
Std.Err

TIME2
-95.00%

TIME2
+95.00%

TOTAL 29 6.724138 3.735893 0.693738 5.303080 8.145196

TREATMENT PLATE 15 4.833333 4.011887 1.035865 2.611624 7.055042

TREATMENT K WIRE 14 8.750000 2.045163 0.546593 7.569158 9.930842

Table V: Treatment; LS means (DATA 20080630.sta)

TREATMENT; LS Means (DATA 20080630.sta)
Current effect: F(1, 27)=10.723, p=.00290
Effective hypothesis decomposition

Cell No. TREATMENT TIME2
Mean

TIME2
Std.Err.

TIME2
-95.00%

TIME2
+95.00% N

1 PLATE 4.833333 0.831046 3.128167 6.53850 15

2 K WIRE 8.750000 0.860215 6.984985 10.51501 14
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The patients treated with volar locking plates returned to
pain-free independent function 6 weeks earlier than those
treated with closed reduction and pinning.
Long-term, large patient number studies on this subject
are recommended.

This study is the author’s authentic idea and work and unless
otherwise stated or referenced the format, text, tables and 
pictures are his own creation.

No benefits of any form have been received by the author or 
supervisor from a commercial party related directly or indirectly
to the subject of this study.
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