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Objectives
There are various pin-in-plaster methods for treating fractures of the distal radius. The 
purpose of this study is to introduce a modified technique of ‘pin in plaster’.

Methods
Fifty-four patients with fractures of the distal radius were followed for one year post-
operatively. Patients were excluded if they had type B fractures according to AO 
classification, multiple injuries or pathological fractures, and were treated more than seven 
days after injury. Range of movement and functional results were evaluated at three and six 
months and one and two years post-operatively. Radiographic parameters including radial 
inclination, tilt, and height, were measured pre- and post-operatively.

Results
The average radial tilt was 10.6° of volar flexion and radial height was 10.2 mm at the sixth 
month post-operatively. Three cases of pin tract infection were recorded, all of which were 
treated successfully with oral antibiotics. There were no cases of pin loosening. A total of 73 
patients underwent surgery, and three cases of radial nerve irritation were recorded at the 
time of cast removal. All radial nerve palsies resolved at the six-month follow-up. There were 
no cases of median nerve compression or carpal tunnel syndrome, and no cases of tendon 
injury.

Conclusion
Our modified technique is effective to restore anatomic congruity and maintain reduction in 
fractures of the distal radius.

Cite this article: Bone Joint Res 2015;4:176–180

Article focus
- We aimed to introduce a modified tech-
nique of ‘pin in plaster.’
- We claim that the technique is easier and
less technically demanding to undertake.
- We claim that the technique provides rea-
sonable stability and sufficient support for
fracture of the forearm.

Key messages
- We achieved acceptable end results either
anatomically and functionally using this tech-
nique.
- Patients were mostly satisfied with this tech-
nique.
- The rate of complication was low in our
series.

Strengths and limitations
- A strength of our study is the evaluation of
outcomes in a series of patients with wide
range of age.
- We evaluated patients both subjectively and
objectively.
- As a limitation, it could be considered that
our study reported the results as a case series
with no other group to compare.

Introduction
A fracture of the distal radius is one of the
most common types of fracture, accounting
for approximately 25% of fractures in the
paediatric population and up to 18% in the
elderly,1,2 with a male-to-female ratio of one
to four in older age groups.3 Distal radioulnar
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joint instability is a potential clinical complication that
often occurs following this types of fracture, with a rate of
incidence of 10% to 19% of cases.4 

There are several conservative and operative treatment
methods for fractures of the distal radius, including cast-
ing, percutaneous pinning, external fixation, and internal
fixation with a plate or combined with external fixation.
Cast immobilisation is suitable for non-displaced frac-
tures and stable displaced fractures that have been
reduced, and may be useful for low-demand patients
who would not be able to tolerate surgery.3 However, the
ability of cast immobilisation to maintain reduction of
comminuted fractures is controversial.5 This leads to the
attempt to develop other strategies, such as surgery, that
have more accurate reduction and reliable stabilisation.6

External fixators are suitable for highly unstable or com-
minuted fractures as an adjunct to other forms of fixation.
This technique provides ligamentotaxis that helps to
maintain reduction. Pin and plaster is a quicker and less
technically demanding technique compared with oth-
ers.7 This technique is a combination of pinning, casting,
and external fixation that allows treatment of fractures
with minimal devascularisation of the bone.8

This study was conducted to describe a modified tech-
nique using ‘pin in plaster’ that is a favourable treatment
option for unstable fractures of the distal radius.

Patients and Methods
We studied 73 patients, mostly with dorsally commi-
nuted fractures of the distal end of the radius, who
received pin and plaster between July 2009 and July 2012.
Exclusion criteria were type B fracture according to the AO
classification, pathological fractures, multiple injuries,
and fractures that were treated more than seven days
after injury. Of these 73 patients, 19 were excluded
because of incomplete data. In total, 35 of the remaining
54 were female and 19 were male, with a mean age of
53.5 years (26 to 73). According to the AO classification,
there were 12 A2 fractures, 24 A3 fractures, nine C1 frac-
tures, six C2 fractures, and three C3 fractures (Table I).
The Regional Ethics Committee approved the study and
informed consent was obtained from all patients.
Operative technique. All surgeries were performed
under general anaesthetic. Patients underwent closed
reduction, as the first step, with a finger trap through the
fingers and counter-traction with a water bottle, while
the arm held horizontally, to regain radial height. In

addition, manual axial traction and manipulation were
needed to restore the normal radial and volar tilt. Fluoro-
scopy was used intra-operatively to assist the reduction.
While the acceptable reduction was achieved, under sterile
conditions, two 2.2 mm pins were inserted 7 cm to 10 cm
proximal to the fracture site, a distance of 2 cm from each
other, and in the direction of posterolateral to anterome-
dial. An incision (1 cm long) was made on the posterolat-
eral aspect of the forearm, taking care to avoid the
possibility of injuring the surrounding soft tissues and
superficial nerves. Another pin was inserted into the base
of the second and third metacarpal bones, avoiding
incorporating the fourth and fifth metacarpal bones. All
pins engaged both cortices of the bone (Fig. 1). Pins were
shortened, the radial side of metacarpal pin was bent, and
then remained protruding out of the skin (about 1 cm to
2 cm) and covered with sterile gauze to protect pins from
skin irritation (Fig. 1). After reduction and pin insertion, a
short-arm cast was then applied in traction, which incor-
porated the bent pins. We moulded the cast and restored
the volar tilt with mild flexion and normal radial height
and inclination with mild ulnar deviation. The patients
were hospitalised at least overnight for observation. Fin-
ger and elbow movement were started immediately after
the operation and the limb was elevated and checked for
possible compartment syndrome.

Fluoroscopy was used intra-operatively to confirm the
reduction and placement of the pins. We took a control
radiograph to assess possible loss of reduction within the
first week of operation. The patients were followed up at
one, three and six weeks, three and six months, and one
and two years following hospital discharge. Radiological
review was undertaken within the first week of surgery, at
six weeks and one year, by measuring the radial inclina-
tion, radial tilt, and radial height. At the third month, sixth
month, first year, and second year, we measured the
range of movement (ROM) (flexion, extension, supina-
tion, and pronation) using a goniometer. Functional eval-
uation was carried out at the six-month and first-year
follow-up visit using Solgaard’s modification9 of the scor-
ing system described by Gartland and Werley.10 Evalua-
tion of radiographic and functional results were
completed by one senior physician (ARM).

Once the plaster was wet and had changed colour, it
was considered to be infected. Thus, oral antibiotics were
administered in order to avoid potential complications,
including pin loosening, until the drainage issue had
been resolved. 

Pins were removed at the third week post-operatively,
with initial cast removal followed by the application of a
new short arm cast for an additional three weeks.

At six weeks, another radiograph was taken to assess
the union, and decisions were made regarding the time of
cast removal (delayed until the eighth week if necessary).
Physical therapy was started after cast removal to return
wrist movement and strength.

Table I. Demography of patients

Characteristic Number

Number of patients 54
Gender (F/M) 35/19
Mean age (yrs) (range) 53.53 (26 to 73)
AO-type class
Type-A 36
Type-C 18
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Results
We collected complete data from 54 patients with unstable
fractures of the distal radius whom we successfully followed
for one year. A total of 19 patients refused to participate in
the study after removal of the pin and plaster. In total, 36
fractures were classified as type A and 18 were classified as
type C fractures, according to the AO classification. All 54
patients were followed up for at least 12 months. The demo-
graphic results are summarised in Table I.

Post-operative radiographic results within the first
week of surgery showed that the mean radial inclination
was 23.7° (22° to 26°), the mean radial tilt was 10.6° (8° to
12°) of volar flexion, and the mean radial height was 10.2
mm (9 to 13). At six-week follow-up, visit the mean radial
inclination was 24.5° (22° to 28°), radial tilt into volar

flexion was 10.6° (8° to 12°), and the mean radial height
was 10.2 mm (9 to 12). At one-year follow-up, the mean
radial inclination, radial tilt, and radial height were 24.5°
(22° to 28°), 10.1° (8° to 11°), and 10.2 mm (9 to 11),
respectively (Table II).

The ROM in the injured side compared with that in the
opposite side at the three-month visit showed that the
mean loss of flexion was 14° (10° to 22°), extension was
16.2° (9° to 21°), pronation was 7.7° (5° to 11°), and
supination was 12.8° (4° to 16°). At the first-year follow-
up visit the mean loss of flexion, extension, pronation,
and supination were 6.7° (2° to 10°), 7.3° (2° to 12°), 0° (-3°
to 2°) and 8° (3° to 11°), respectively (Table III).

Functional evaluation (using Solgaard’s modification of
the scoring system described by Gartland and Werley)

Fig. 1a

Radiographs showing a) an anteroposterior view with two pins inserted
proximal to the fracture site, providing a buttress to maintain alignment.
Another pin is inserted in the second and third metacarpal bone, with the
pin bent at the radial side. The b) lateral view shows pins which engaged
both cortices of the bone, and remained out of the skin

Fig. 1b

Table II. Radiographic results. Data are presented as means with ranges

Pre-operative n = 73 Post-operative n = 73 Six-wk follow-up (n = 73) One-yr follow-up (n = 54)

Mean radial inclination (°) 16.7 (13 to 20) 23.7 (22 to 26) 24.48 (22 to 28) 24.53 (22 to 28)
Mean radial tilt (°) -24.9 (-21 to -29) 10.6 (8 to 12) 10.6 (8 to 12) 10.1 (8 to 11)

Table III. Loss of range of movement (°) in the injured wrist compared with the uninjured wrist. Data are presented as mean
differences between two wrists, with ranges

Three mths n = 64 Six mths n = 63 One yr n = 54 Two yrs n = 19

Flexion 14 (10 to 22) 7 (5 to 10) 6.7 (2 to 10) 6.5 (2 to 9)
Extension 16.2 (9 to 21) 8 (5 to 13) 7.3 (2 to 12) 7.2 (2 to 10)
Pronation 7.7 (5 to 11) 2.7 (-2 to 5) 0 (-3 to 2) 0.2 (-1 to 2)
Supination 12.8 (4 to 16) 8.5 (4 to 10) 8 (3 to 11) 7.8 (3 to 9)
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estimated 26 patients with excellent results, good results
in 25 patients, fair results in three patients, and no patient
had a poor end result at the first-year follow-up visit
(Table IV). All of the fractures healed in our series. Once
physical therapy was completed, all patients achieved full
range of active finger movement, with no pain and stiff-
ness. There were three cases of pin tract drainage, which
were treated successfully with empiric oral antibiotic, and
earlier removal of the pin and plaster was not necessary.
There were no cases of pin loosening. Three out of 54
patients suffered from radial paresthesis at the time of
cast removal. All of them resolved at the six-month
follow-up. No cases of median nerve compression or car-
pal tunnel syndrome were recorded in our series.

Discussion
There are several operative techniques available to
achieve a congruent and stable articular surface and suf-
ficient support for fractures of the distal radius.3,5,11-13

One such technique is percutaneous pinning with closed
reduction followed by cast immobilisation. Percutaneous
pinning could provide more stability in addition to suffi-
cient support, compared with closed reduction and cast
immobilisation alone.14 There are several studies report-
ing the outcomes of conventional manipulation and cast-
ing in comparison with other treatment options. Casting
alone may not be enough to maintain anatomical posi-
tion and reduction, leading to poorer functional and cos-
metic results.15 However, in a study conducted by
Azzopardi,16 it was shown that percutaneous pinning
does not provide better clinical outcomes than cast
immobilisation alone. The authors used two crossed
Kirschner (K-) wires through the styloid process of the
radius and through either Lister’s tubercle or the dorso-
ulnar border of the distal fragment. However, in our
study, we have used two pins in the fracture site and
another one in the metacarpal bone, which were incorpo-
rated into the cast for more stability and support. This
technique is both less invasive and technically demanding
than open surgery. It is also suitable for reducing extra-
articular fractures without intra-articular instability and
metaphysical comminution, and in patients with good
bone quality.3,6,8,11 Various pinning techniques have been
described involving pinning through the radial styloid,
crossed pins across the fracture site, or intrafocal pinning
through the fracture site.3,12 Several complications have
been mentioned; some are associated with the injury

itself, and others result from treatment. Cooney et al17 cat-
egorised them into nine major types: compression neurop-
athy, arthrosis, malunion, tendon rupture, Volkmann’s
ischemic contracture, arthrofibrosis of the fingers, shoul-
der–hand syndrome, unrecognised associated injuries,
and complications of fixation.

We consider that our modified technique of pin in plas-
ter can efficiently restore radial tilt and prevent radial
shortening with good functional results, with fewer or
comparable complications than those of other published
techniques. The most common complications of percuta-
neous pinning are pin tract infection and radial nerve irri-
tation.11,12 There were three cases of pin tract infection in
our series, all of which were treated successfully with oral
antibiotic therapy. There were no cases of pin loosening
in our series, perhaps due to the application of antibiotics
as mentioned above, when the plaster was wet. Three
patients in our series suffered from radial nerve irritation.
All three cases were treated early in the study. We took
care to avoid injury to the surrounding soft tissues and
superficial nerves using a 1 cm incision on the postero-
lateral aspect of the forearm before pin insertion, and pro-
tecting the nerve from irritation by cast moulding.
Allain18 performed a trial study on 60 patients with dor-
sally displaced extra-articular or noncomminuted intra-
articular fractures of the distal radius who received trans-
styloid pin fixation with either one or six weeks of cast
immobilisation, and reported one case of superficial
infection, no deep infections, four cases of paraesthesia
and/or hypoaesthesia in the radial nerve region, one case
of tendon rupture of the extensor pollicis brevis and
abductor pollicis longus, and one anterior pin migration.
In another trial study performed by Azzopardi,16 one out
of 27 patients suffered a pin tract infection with no ten-
don or neurovascular injuries reported. Lenoble19 com-
pared trans-styloid and Kapandji pinning fixation, with
eight cases (14.8%) of radial nerve irritation in the
Kapandji group and three (7.1%) in the trans-styloid
group. There were no tendon or vascular complications
or median nerve dysfunction reported. Superficial infec-
tion was reported in three cases (5.5%) of the Kapandji
group and in only one (2.3%) of the trans-styloid group.
In another study of 140 children under the age of 16 who
underwent percutaneous K-wire insertion either through
the radial styloid or Lister’s tubercle, the rate of superficial
pin tract infection was 5.7%, and medial and ulnar neu-
ropraxia occurred in 1.4% of cases.20 Another prospective
trial of Kapandji versus percutaneous extra-focal fixation
revealed an 18% incidence of reflex sympathetic dystro-
phy in the Kapandji group and 8.6% in the extra-focal
pinning group.21

Green22 described a type of pin-in-plaster technique in
which the distal pin is inserted into the second and third
metacarpals and the proximal pin is inserted through the
ulna at least 6 cm from the tip of the olecranon, both cov-
ered by the sterile short arm cast. We applied a short arm

Table IV. Functional assessments using Solgaard’s modifica-
tion of the scoring system described by Gartland and Werley

Six mths follow-up One yr follow-up
Excellent 29 26
Good 27 25
Fair 7 3
Poor 0 0
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cast to achieve immobilisation and more stability, there-
fore patients began hand movement from the first day
after operation and were able to perform their routines
with no finger or elbow stiffness. In addition, follow-up
examinations such as radiographs are easier, relatively
speaking, in a short arm cast compared with a long arm
cast.

The strength of the present study is the use of the same
technique in patients from young to old, with potentially
different bone quality. However, it could be considered a
limitation that we had no patients over 73 years of age.
One explanation for this is that older patients may be
reluctant to undergo surgery and prefer to follow their
own traditional treatment, such as fixation of fracture or
application of a poultice in order to enable relief from
pain and symptoms. A further limitation of our study is a
loss of follow-up over time, which may jeopardise the
validity of both the radiological and functional outcome
conclusions. This loss to follow-up could be attributed to
the difficulty for patients of long-distance travel, as the
majority of patients who left the study were from rural
areas.

In conclusion, our study supports pin-in-plaster fixa-
tion as an excellent technique for the treatment of unsta-
ble and comminuted fractures of the distal radius. The
technique is less invasive and technically easier than other
more complex interventions, and efficiently restores ana-
tomic congruity and maintains reduction.
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