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a b s t r a c t

Background: Cast immobilisation after successful closed reduction is a standard treatment

for displaced extra-articular fractures of lower end radius. The position of the wrist during

immobilisation is controversial. Immobilisation in dorsiflexion prevents redisplacement

after closed reduction. Our aim is to determine the effectiveness of immobilization of wrist

in dorsiflexion in such cases and evaluate anatomical and functional outcome.

Materials and methods: Study included 54 patients, above 19 years of age with closed extra-

articular fractures of lower end radius treated conservatively with below elbow cast appli-

cation. The wrist was maintained in 158 of dorsiflexion during plaster immobilisation. At 24

weeks, functional results were evaluated with subjective symptoms and objective signs, as

per modified Demerit Point Score System. Anatomical result was evaluated based on the

scheme devised by Lidstrom (1959) and modified by Sarmiento et al. (1980).

Results: 76%patients had Excellent to Good subjective symptoms. Out of 42 patients that had

residual dorsal angulation of less than 108, 37 had excellent to good functional outcome. 39 of

the 43 patients who had loss of radial length less than 6 mmhad excellent to good functional

outcome. 40 out of 49 patients having loss of radial angulation less than 98 showed excellent

to good functional outcome. Functional result was directly proportional to anatomical

outcome.

Conclusion: Cast immobilization of extra articular fractures of lower end radius with wrist in

dorsiflexion prevents re-displacement of the fragments resulting in satisfactory anatomical

& functional outcome.
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1. Introduction

Historically, closed reduction and cast immobilization has
been the mainstay of treatment in Colles fracture1 and still
continues to do so in selected cases.2 Although above elbow
cast is preferred, a forearm cast is sufficient.3–5 Plaster
immobilization in slight dorsiflexion of wrist has been found
to give better radiological and functional results in such
cases.6,7 The present study was undertaken with an aim to
determine the effectiveness of immobilization of wrist in
dorsiflexion in maintaining the position of displaced extra
articular distal radius fractures (Colles type) after successful
closed reduction with the objective to assess the functional
outcomes associated with it.

2. Materials & methods

The study was carried out from September 2007 to October
2008, after obtaining clearance from the Institutional Ethics
Committee. Informed consent was taken from each patient
prior to inclusion in the study.

103 patients with extra-articular fractures, Colles type of
distal radius fracture, who underwent conservative treatment
with wrist immobilised in dorsiflexion formed the material.
Out of 103 patients, 49 patients were excluded from the study
due to either drop out or incomplete data. This left with 54
patients for final evaluation. The injury was classified
according to Fernandez classification.8 Type 1 fractures
(Fernandez Bending fractures with posterior displacement),
in either sex, of less than 10 days durationwere included in the
study. Fractures with extension into the joint, associated
fractures in the affected limb, gross communition and open
fractures were excluded from the study.

Therewere 23male and 31 female patients. The right hand
was affected in 32 patients while patients aged 35–55 years
showed highest incidence. All the injuries followed low
energy trauma of fall on outstretched hand. The limb was
immobilised initially with a dorsal POP slab for 4–5 days to
reduce swelling with elevation of the arm and active finger
movements. Closed reduction was done under general
anaesthesia and C-arm control. After satisfactory reduction,
a below elbow cast was applied still maintaining the

reduction. As the plaster was hardening, the assistant slowly
brought the wrist to 158 of dorsiflexion and slight ulnar
deviation while maintaining the traction. The Surgeon
continued the palmar flexion pressure at the distal fragment
to maintain its palmar tilt all the time. This also ensured
dorsiflexion at the wrist and not at the fracture site. The
plaster was well moulded over the wrist (Fig 1).

Rehabilitation was started soon after the patient recovered
from anaesthesia with active movements of the fingers. After
three days of rest, active movements at the shoulder and
elbow started.

The first follow up was done at 10th day of manipulation to
rule out any redisplacement with X-ray. The plaster was
removed at 4 weeks and active wrist movements including
supination and pronation was advised and instructed with
warm saline bath in between. Final follow up was done at 24
weeks for Subjective symptoms and Objective signs, all of
which were subjected to a Modified Demerit Point Score
System to evaluate functional results. The end result was
marked as Excellent (0–2 points), Good (3–8 points), Fair (9–20)
and Poor (21 or more points).9

The anatomical result was evaluated based on the scheme
devised by Lidstrom (1959) and modified by Sarmiento et al.
(1980). Values for the dorsal angle, the radial length and the
radial angle were obtained. The radial tilt wasmeasured as the
angle between the distal radial articular surface on AP view to
a line perpendicular to the long axis of the radius (normal = 22–
238 range 13–308). On lateral view the angle created between
the articular surface of the distal radius and a line perpendic-
ular to the long axis of the radius denoted the palmar tilt
(normal = 11–128 range – 0–288). Radial length was represented
by the distance between two perpendiculars to the long axis of
radius, one at the tip of the radial styloid and the other at the
distal articular surface of the ulnar head. Anatomical grades
obtained by addition of the three scores for each result was
classified as Excellent (0 score), Good (1–3 score), Fair (4–6
score) and Poor (7–12 score).4

A goniometer was used for the measurement of range of
movement of wrist joint of the healthy and injured hand at 6
months after treatment. Measurement of grip strength was
done by inflating a rolled sphygmomanometer cuff to 20 mm
of Hg. Thereafter, the patient was asked to squeeze and the
pressure achieved was recorded. Readings were taken for
both the injured and uninjured hands for comparison.

[(Fig._1)TD$FIG]

Fig. 1 – Surgeon stabilising the fracture while the assistant produces dorsiflexion and ulnar deviation at wrist joint.
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3. Results

3.1. Subjective evaluation

Subjective evaluationwas done on the basis of pain, restriction
of movements and disability. At the final follow-up of 6
months, 76% of the patients had Excellent to Good subjective
symptoms. Rest 24% cases had slight symptoms with Fair
outcome.Weakness of the grip strengthwas themost frequent
symptom observed in 28 (52%) out of the total patient of 54
showing this symptom.

3.2. Objective evaluation

a) Residual deformity: Out of the 54 patients, 33 had some
form of deformity at the end of 6 months. The most
common deformity observed was prominence of ulnar
styloid process (Radial shortening) followed by dorsal
deformity. 26 (48.15%) patients had residual radial shorten-
ing while 19 (35%) patients had residual dorsal tilt.

b) Pain in distal radio-ulnar joint: Pain in distal radio ulnar
joint was present in 26 patients (48%).

c) Loss of mobility: The most common movement to be lost
was loss of radial deviation (44%), followed by loss of
circumduction (31.48%).

d) Grip strength: At 6 months it was found that only 28 (52%)
cases had diminished grip strength. It was found that
impaired grip strength had a strong correlation with overall
functional outcome. 25% of the patients with excellent
outcome had impaired grip strength while 70% of the

patients with good or fair outcome had impaired grip
strength at 6 months.

e) Complications: No complication was seen in any of the
patient in our study group like median nerve compression,
shoulder–hand syndrome, Sudeck's osteodystrophy etc. As
the study period of each case was only 6 months, no case
was followed up to study the osteoarthritic changes.

3.3. Functional end results

76% of our patients had excellent to good result and 24% had
fair result; there was no poor outcome.(Table 1)

3.4. Anatomical results

Out of 42 patients that had residual dorsal angulation of less
than 108, 37 (88.10%) had excellent or good functional outcome.
It was also seen that 8 (66.67%) out of the 12 patients having
residual deformity of greater than 108had adverse outcome. 39
of the 43patients (90.70%) who had loss of radial length less
than 6 mm had excellent to good functional outcome (Figs. 2–
4) (Tables 2 and 3). Functional outcome was found to be
adverse in 9 out of the 11 (81.82%) patients having loss of radial
length more than 7 mm. 40 out of 49 (81.62%) patients having
loss of radial angulation less than 98 showed excellent to good
functional outcome (Fig 5). On the other hand, 4 out of the 5
patients (80%) having loss of radial angle more than 148 had
fair functional outcome.

3.5. Comparison of Anatomical and Functional outcome

Functional result was directly proportional to Anatomical
outcome (Table 4). All the 43 patients having excellent to good
anatomical result had excellent to good functional outcome.

4. Discussion

Closed reduction followed by cast immobilization is regarded
as a standard technique in the treatment of distal radius

Table 1 – Functional end result assessed on the basis of
demerit point score system at 6 months.

Demerit point
score system

No. of patient Percentage (%)

0–2 (Excellent) 16 29.63
3–8 (Good) 25 46.30
9–20 (Fair) 13 24.07
>20 (Poor) 0 0
Total 54 100

[(Fig._2)TD$FIG]

Fig. 2 – Pre-operative X-ray of Colles' fracture.
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fractures. Although there is general agreement that the
anatomical outcome of plaster cast immobilization is deter-
mined by the stability of the fracture, the optimal means of
immobilizing distal radius fractures remains a topic of debate.
While a number of current studies recommend casting of
distal radius fractures with the forearm in neutral rotation or
slight pronation combined with mild flexion and ulnar
deviation of the wrist, few others recommend alternate

[(Fig._3)TD$FIG]

Fig. 3 – Post-reduction X-ray with wrist in dorsiflexion and ulnar deviation.

[(Fig._4)TD$FIG]

Fig. 4 – X-ray at final follow-up at 24 weeks.

Table 2 – Anatomical outcome on basis of scheme by
Lidstrom (modified by Sarmiento) at 6 months.

Residual
deformity

Excellent Good Fair Poor Total

Dorsal angle
(degree)

Neutral 13 8 2 0 23
1–10 3 13 3 0 19
11–14 0 3 7 0 10
>15 0 1 1 0 2
Total 16 25 13 0 54

Loss of radial
length (mm)

<3 8 7 0 0 15
3–6 8 16 4 0 28
7–11 0 2 9 0 11
≥12 0 0 0 0 0
Total 16 25 13 0 54

Loss of radial
angle (degree)

0–4 15 22 5 0 42
5–9 1 2 4 0 4
10–14 0 0 4 0 4
≥15 0 1 0 0 1
Total 16 25 13 0 54

Table 3 – Anatomical outcome on basis of scheme by
Lidstrom (modified by Sarmiento) at 6 months.

Anatomical outcome No. of patient Percentage (%)

0 (Excellent) 7 12.96
1–3 (Good) 36 66.67
4–6 (Fair) 10 18.52
7–12 (Poor) 1 1.85
Total 54 100
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treatmentmodalities which include immobilization in neutral
and dorsiflexion.10,11 Even studies done as early as 1910 & 1932
also maintained that dorsiflexion and ulnar deviation to some
extent resulted in satisfactory outcome.8,12

Fractures immobilizedwith thewrist in dorsiflexion showed
the lowest incidence of redisplacement, especially of dorsal tilt,
and had the best early functional results. In palmar flexion the
dorsal carpal ligament is taut, but cannot stabilize the fracture
because of its lack of an attachment to distal carpal row. The
deforming forces and thepotential displacement of the fracture
are parallel, in the same direction. In dorsiflexion, the volar
ligaments are taut and tend to pull the fracture fragment
anteriorly. The deforming forces act at an angle, which tends to
reduce the displacement of the fracture.7 Also the wrist in
extension is the optimal position for hand function and
rehabilitation of the fingers.6 In this study we compared the
functional and radiological results of extra-articular Colles type
of distal radius fractures treated conservatively with wrist
immobilized in dorsiflexion. We found that individual move-
ments of supination, pronation, ulnar and radial deviation as
wellas total rangeofmovementsaresatisfactorywhenthewrist
is immobilized in dorsiflexion, the fact that has equally being
concludedbyearlier studies.6,7 Further, recoveryofgripstrength
and subjective assessment of pain, disability and limitation of
the movements were also encouraging.

Radiological parameters as measured by ulnar variance,
palmar tilt and radial tilt were found to be well maintained if
the wrist was immobilised in dorsiflexion with a decreased
chance of redisplacement.

5. Conclusion

When the extra-articular fractures of the lower end radius are
treated conservatively, flexion should be at fracture site to

make use of the periosteal hinge but the wrist should be
immobilized in position of slight dorsiflexion (extension), so
that this optimal functional position of thewristmaintains the
reduction during its healing process. This also enhances the
rehabilitation of fingers during the treatment.
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Fig. 5 – Clinical outcome at 24 weeks.
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