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Abstract: Background: Ankle sprains, of which 85% approximately comprise lateral ligament complex involvement, can cause pain
and other impairments, resulting in utilisation of healthcare resources and absteenism from work. Despite its common occurrence, no
specific treatment is considered gold standard. This study assesses the treatment modality for lateral ankle sprain (grade I and II) in the
form of functional treatment versus Plaster of Paris immobilisation, with pain and function employed as the outcome measures.
Materials and methods: This study was carried out on 80 patients, diagnosed with acute lateral ankle sprains (grade I and II), of which
every alternate subject was assigned to a functional rehabilitation program (group A) while the remaining subjects were assigned to
have their ankle sprain immobilised in below knee cast (group B). All patients were subjected to the standardized treatment protocol of
PRICE (protection, rest, ice pack application, compression and elevation). The patients were followed up at two and six weeks. Pain and
functional assessment was done using the visual analog scale and Karlsson scoring. All data collected was expressed as Mean +/- SE
and p value <0.05 was considered significant. Results: 65 patients completed the study with 33 in the functional treatment group and 31
in the cast immobilisation group. The mean age was 29.77 +/- 6.71 years in the functional treatment group, and 30.85 +/- 6.40 years in
the cast immobilisation group. The dominant ankle involved was the right one in the functional treatment group in 18 patients and left
ankle in 15 patients, while right and left ankles were equally affected in the cast immobilisation group. There was a male predominance
noted in both the groups. Mean differences in visual analog scale scores and Karlsson score between the 2 groups were statistically
significant at the end of the study. Conclusion: The results of our study indicate the functional treatment provides a better functional
support and pain reduction than a below-knee cast.
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1. Introduction
Acute ankle sprains account for an estimated of 7-10% of all
emergency visits. The mechanism of such injury is
secondary to an inversion of a planterflexed foot.1,2 The
grading of such injuries was proposed by Crichton on the
basis of its severity1, comprising of three grades: Grade I  stretched ligament (not torn), with stable joint
and a negative drawer test.
 Grade II  partially torn ligament with a lax joint and
partially positive anterior drawer test.
 Grade III  complete ligament rupture with an unstable
joint and a positive anterior drawer test.
In spite of high frequency of such injuries, there is no single
acceptable treatment that is preferable to other current
treatments. These injuries can cause pain and other
impairments, resulting in utilisation of healthcare resources
and absteenism from work. Hence timely diagnosis and
treatment of such injuries are helpful in the final outcome of
such treatment.3 The treatment modality in form of RICE
(rest, ice, compression and elevation) is still in use for the
initial treatment. The common modes of treatment include
surgical repair of injuries, plaster immobilisation, elastic
bandage, steroid injection and prescription of non-steroid
analgesics.4 Decreasing the time period, achieving a stable
ankle joint, preventing recurrence and repetition of such
injuries are the most important objectives to be attained
during treatment of acute ankle sprains.

Conventional treatment with early mobilisation with weight
bearing with or without the use of external support, in the
form of tape, brace or elastic bandages, is preferred over
plaster of Paris (POP) as they have better functional
outcomes as per previous studies.5 A met-analysis study
conducted by Kerkhoffs and colleagues comparing the
functional outcomes of cast immobilisation and functional
treatment, showed no difference between the two groups.6
Lamb et al, in their study showed that a below-knee POP
cast application can increase the rate of healing of a sprained
ankle, with their results showing that cast immobilisation
was superior to the other treatment modalities during the
first three months, however after 9 months, both equally
effective.7 However, long-term cast immobilisation makes
the soft tissues around the joint tender and short, thus,
increasing the disability, especially in case of athletes.
Therefore, functional treatment has been resorted to in order
to regain the pre-injury range of motion faster and to reduce
the incidence of muscular atrophy.
This study assesses functional treatment versus cast
immobilisation for treatment of lateral ankle sprains (Grade I
and II), employing the VAS scoring for pain assessment and
Karlsson scoring for functional assessment.

2. Materials and Methods
This study was performed In the Department of
Orthopaedics, Father Mullers Medical College, Mangalore
from January 2016 to September 2016. During this period,
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80 patients were enrolled, who fulfilled the inclusion
criteria:
 Grade I and II lateral ankle sprain;
 18-45 years of age for both sexes;
 Presentation within 48 hours of injury.
X-rays of the ankle (both anteroposterior and lateral views)
were taken to rule out any fractures. Patients with fractures;
multiple injuries; any neurological or musculoskeletal
illness; or any co-morbidity associated with long-term
disability, were excluded from the study.
All patients gave their informed consent prior to the
inclusion in the study, following which they were
randomised such that each patient was allocated to either
functional treatment (group A) or treatment with a belowknee synthetic cast (group B). The standardised treatment
based on RICE (rest, ice, compression and elevation)
protocol was given to all patients. The patients in the
functional treatment group were put on ankle brace and
subjected to early mobilisation and range of motion
exercises from day 4.
Patients were followed up at 2 weeks and again at 6 weeks.
Pain was recorded on the visual analog scale (VAS) and also
Karlsson score were noted at the time of presentation, and
again at 2 and 6 weeks. At the end of the study, only 65
patients completed the entire follow-up of which 33
belonged to functional treatment group (group A) and the
remainder were of the cast immobilisation group (group B).
All data collected was expressed as Mean +/- SD and p
value <0.05 was considered significant.

3. Results
Among the 65 patients who completed the study, 33 were
assigned to the functional treatment group and the other 32
were assigned to the cast immobilisation group. The mean
+/- SD age of patients in the functional treatment group was
29.77 +/- 6.71 years, and that of the patients in the cast
immobilisation group was 30.85 +/- 6.40 years. The
dominant ankle involved was the right one in the functional
treatment group in 18 patients and left ankle in 15 patients,
while right and left ankles were equally affected in the cast
immobilisation group (i.e., there were 16 right ankles and 16
left ankles that were affected). There was a male
predominance noted in both the groups (i.e., 19 in the
functional treatment group and 20 in the cast immobilisation
group), while the remaining patients were females.

Table 1: Pre-treatment characteristics
Variable
Age (years)
Ankle
Right
Left
Sex
Male
Female

Group A
(Functional Treatment)
29.77 +/- 6.71

Group B
(Cast Immobilisation)
30.85 +/- 6.40

18
15

16
16

19
14

20
12

The mean visual analog scale score at presentation was 8.36
+/- 0.94 in the functional treatment group and 8.23 +/- 0.92
in the cast immobilisation group. The difference in the
scores of the groups was statistically nonsignificant
(p=0.436). The mean visual analog scale score at 2 weeks
was 6.17 +/- 0.77 in the functional treatment group and 6.26
+/- 0.11 in the cast immobilisation group. The difference in
the scores of the groups was statistically nonsignificant
(p=0.378). The mean visual analog scale score at
presentation was 3.86 +/- 0.83 in the functional treatment
group and 4.95 +/- 0.84 in the cast immobilisation group.
The difference in the scores of the groups was statistically
significant (p<0.001).
Table 2: Visual Analog Scale score at presentation, 2 weeks
and 6 weeks
Variable

At presentation
At 2 weeks
At 6 weeks

Group A
(Functional
Treatment)
8.36 +/- 0.94
6.17 +/- 0.77
3.86 +/- 0.83

Group B
(Cast
Immobilisation)
8.23 +/- 0.92
6.26 +/- 0.11
4.95 +/- 0.84

p value

0.436
0.378
<0.001

The Karlsson score at presentation was 21.19 +/- 6.35 in the
functional treatment group and 23.68 +/- 5.14 in the cast
immobilisation group. The difference in the scores of the
groups was statistically nonsignificant (p=0.579). The
Karlsson score at 2 weeks was 52.05 +/- 6.43 in the
functional treatment group and 52.37 +/- 5.35 in the cast
immobilisation group. The difference in the scores of the
groups was statistically nonsignificant (p=0.767). The
Karlsson score at presentation was 76.25 +/- 10.65 in the
functional treatment group and 70.20 +/- 6.39 in the cast
immobilisation group. The difference in the scores of the
groups was statistically significant (p<0.001).
Table 3: Karlsson scoring at presentation, 2 weeks and 6
weeks (Appendix I)
Variable

At presentation
At 2 weeks
At 6 weeks

Group A
(Functional
Treatment)
21.19 +/- 6.35
52.05 +/- 6.43
76.25 +/- 10.65

Group B
(Cast
Immobilisation)
23.68 +/- 5.14
52.37 +/- 5.35
70.20 +/- 6.39

p value

0.579
0.767
<0.001

4. Discussion
The results of our study indicate that the functional
treatment is a better treatment than cast immobilization for
lateral ankle sprains (grade I and II) in alleviating pain,
improving range of motion and functionality. Acute ankle
injuries are among the most prevalent injuries of the
athletes’ musculoskeletal system.8 Untreated ankle sprain
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will cause chronic problems, reduced range of motion, pain
and instability of ankle joint which impact activities of daily
living.9
The standard treatment of acute ankle sprains includes
supporting, resting, application of ice pack and elevation of
the limb. The lifting of the limb helps reduce the
inflammation.10 Cast immobilization, surgical repair and
functional treatments are considered the treatment options
for ankle sprains.11,12 Cast immobilization via a below-knee
plaster cast is considered as a double edged sword, as it can
help in order to fasten the healing process but can result in
functional impairment through muscle wasting. Long-term
immobilization of ankle causes muscular atrophy and
negative impacts on muscle fibers type I.10
In our study, more male patients were affected, both in the
functional treatment and cast immobilization group. A study
by Hosea and colleagues13 showed that grade I injuries were
more common among females while the difference between
the sexes was not statistically significant for grade II and III
injuries. In our study right ankle was more affected than left
in the functional treatment group while both ankles were
equally affected in the cast immobilization group. Many
studies have shown that limb dominance does not manifest
itself in ankle injuries, whereas, one study did prove that
limb dominance does indeed play an important role in
determining the injury mechanism.14
The mean visual analog scale score was slightly higher in
the functional treatment group in comparison to cast
immobilization group, while it was lower in the second and
sixth week. The difference between the two groups was
statistically significant in the sixth week, showing that
functional treatment is superior to below-knee cast in terms
of pain alleviation in lateral ankle sprains. A prospective
study conducted with use of elastic wraps for lateral ankle
sprains showed much faster reduction in pain by third week
of treatment.15 A meta-analysis showed that functional
treatment provided better outcomes in terms of pain
reduction than cast immobilization for mild to moderate
injuries, however immobilization can hasten recovery for
severe sprains.16
As far as ankle rehabilitation is concerned, several studies
have shown that active early rehabilitation improves the
joint proprioception, thereby, reducing the rate of reinjury.17,18,19 In our study, the Karlsson scores were higher in
the cast immobilization group at the start of the study, but
they were significantly lower at 6th week when compared to
functional treatment group. Eiff et al 15 in his study found
that patients treated with functional treatment returned to
work much earlier when compared to those treated with cast
immobilization. Functionality is improved by early
mobilization, and this leads to an earlier return to activities
of daily life.20 Many studies have shown that functional
treatment helps patient to better maintain their mobility that
can strengthen the ankle joint and thus prevent further
incidence of ankle sprains.21,22,23
This study had a major limitation of a small observation
period as we did not follow up the patients beyond 6 weeks
post-injury, which would have helped us assess long term
benefits of the treatment.

5. Conclusion
Based on our study, functional treatment provides better
functional outcomes and pain reduction than cast
immobilization.
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