
181acta OrthOpaedica et traumatOlOgica hellenica

Original articleVOLUME 71  |  ISSUE 4  |  OCTOBER - DECEMBER 2020ActAActA
Correlation of limping during walking 

with pain, oedema and restriction of ankle 
range of motion after ankle sprains

Christos Lyrtzis1,2, Eleftherios Kellis2, Chrysovalantis Mariorakis1, Nikolaos Anastasopoulos1,  
Konstantinos Natsis1

1Laboratory of Anatomy and Surgical Anatomy, School of Medicine, AUTh, Greece
2Laboratory of Neuromechanics, Serres, AUTh, Greece

Lyrtzis Christos
21is Iouniou 65 Kilkis Greece
lyrtzischristos@gmail.com
Tel +306977200064

Purpose. The correlation of the degree of ankle sprain, pain, oedema and the restriction of the range of mo-
tion of the ankle with limping during walking after ankle sprain in the acute post-traumatic period.
Material and method. The sample consisted of 68 individuals, 18-50 years old, with
1st and 2nd degree ankle sprain. We evaluated the degree of sprain with clinical examination, the pain with 
VaScale, the oedema with figure of eight method as well as the restriction of the range of motion of the ankle 
with a digital goniometer. The limping concerning the difference in support time at each leg while walking 
was evaluated too.
Results. Statistically, the degree of ankle sprain was found to be significantly correlated with pain (Spear-
man’s rho = 0.660, p = 0.000), oedema (Spearman’s rho = 0.672, p = 0.000) and restriction on its range of mo-
tion (Spearman’s rho = 0.564, p = 0.000). The difference in walking support time was significantly correlated 
with pain (Spearman’s rho = 0.297, p = 0.014) and the degree of sprain (Spearman’s rho = 0.362, p = 0.002) 
but not with oedema and restriction on the range of motion of the ankle.
Conclusion. The intensity of the pain and the ankle sprain degree can be evaluated by the degree of limp-
ing during walking. However, the swelling and the restriction on the range of the ankle motion cannot be 
evaluated by the degree of limping during walking after an ankle sprain.
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Introduction
A sprain is one of the most common sport injuries 
where there is a stretch or rupture of ligaments 
which stabilize a joint [1]. The ankle and the knee 
are the most susceptible joints in sprains although 
the shoulder and the hip have a greater range of 
motion. The most frequent mechanism of injury is 
a forceful ankle plantar flexion and inversion of the 
foot in a plantar flexion [1]. The ankle sprains are 
clinically classified in three degrees depending on 
their severity. 

In the 1st degree sprains what can be observed 
is stretching or slight tearing of the ligament with 
mild tenderness, swelling and stiffness. The ankle 
feels stable and it is usually possible to walk with 
minimal pain. In the 2nd degree or moderate sprains 
there is an incomplete tear with moderate pain, 
swelling and bruising. Although the ankle at times 
feels stable, the damaged areas are tender to the 
touch and walking is painful. In 3rd degree sprains 
there is a complete tear of the affected ligaments 
with severe swelling and bruising. The ankle is un-
stable and walking is usually impossible because 
of the pain. The clinical classification of the degree 
of sprain is clearer because of the oedema and pain 
after 4-5 days [2]. Although sprains are considered 
to be the result of sport activities, they are also com-
mon in daily activities [1]. After a sprain there is 
pain, oedema and less functional ability. The func-
tional ability is restricted because of the inability of 
full weight bearing, which is clinically expressed 
with limping during walking. The full weight bear-
ing ability is the ability to load equally on both legs 
during walking.

Restriction of the weight bearing ability is related 
with the person’s functionality. However, other fac-

tors such as reduced daily physical activity, fear of 
falling and reduced static balance may also prove 
important for weight bearing ability [3]. Partial or 
not full weight bearing ability refers to walking 
with less support on the leg, while weight bearing 
inability refers to walking only with the use of help-
ful equipment. The reason for restriction of weight 
bearing and limping during walk is the pain and 
the fear of further tissue injury. Less loading during 
walking results in more energy consumption of the 
body [4]. The weight bearing ability, age, the an-
kle sprain degree and the mechanism of injury are 
indicators of the time of rehabilitation after ankle 
sprains [5]. Most investigations of sprains evaluate 
different factors such as pain, oedema, range of mo-
tion of ankle, the functional disability and returning 
time to activities. There are no studies about weight 
bearing ability during walking after an ankle sprain. 
The aim of the present study is to record the levels 
of pain, the extent of edema, the restriction of the 
range of motion and weight bearing ability when 
walking after an ankle sprain, as well as examining 
the correlations between the above parameters in 
the acute post traumatic period.

Material – Methods
68 individuals, 18 to 50 years old, with an ankle 
sprain of 1st and 2nd degree participate in this study. 
The ankle sprain degree with medical examination, 
the pain during walking using the VAScale and the 
oedema with figure of eight method. Furthermore, 
the range of motion with a digital goniometer and 
the limping during walking by the support time 
with dynamic plantogram were assessed (Fig. 1). 

The statistical analysis of the sample was per-
formed with SPSS version 20.0 statistical package. 

Figure 1: Parameter measurements
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The Paired Sample t-test was applied as there was 
regularity in the distribution of data after the cod-
ing, but also the Spearman’s rho correlation coeffi-
cient, because there was no regularity in the data 
distribution. The significance level was set as 5% 
and bilateral.

Results
The degree of ankle sprain was found to be statis-
tically associated with pain (Spearman’s rho=0.660, 
p=0,000), oedema (Spearman’s rho=0.672, p=0,000) 
and range of motion of joint (Spearman’s rho=0.564, 
p=0,000) (Table 1). More specifically, the correla-
tion was positive, because the higher the degree of 
sprain, the more intense the pain was. The swelling 
and the limitation in the range of motion increased 
as well.

The difference of the support time during walk-
ing between the two legs, namely limping is sig-
nificantly associated with pain (Spearman’s rho = 
0.297, p = 0.014), sprain degree (Spearman’s rho = 
0.362, p = 0.002), oedema (Spearman’s rho = 0.166, 
p = 0.176) and restriction of the ankle’s range of mo-
tion (Spearman’s rho = 0.232, p = 0.057) (Table 2). 
The difference in weight bearing ability between the 

two legs during walking was greater in the second 
degree of sprains and the pain was more intense.

Discussion
Ankle sprains are frequent injuries and are usually 
due to an ankle inversion injury. Male gender and 
participation in high-level sport activities are risk 
factors for ankle joint injuries [6]. The main symp-
toms that characterize a sprain are pain, oedema, 
the restriction of ankle range of motion and the in-
ability to full leg weight bearing ability. The main 
goal of the ankle sprains treatment is to reduce pain 
and oedema and protect the ligaments from further 
injury.

Striding is the basic unit of measurement in walk-
ing and running analysis [7]. On the other hand, 
stepping is part of the stride and is defined by the 
contact of one leg with the ground until contact of 
the opposite one [7]. The walking cycle is divided 
into the support phase where the tread is in contact 
with the ground and the suspension phase [8]. In 
a normal walk there is symmetry of the phases be-
tween the two legs.

The assessment of pain in this study was done as 
in other studies with the VAScale or otherwise a 

table 1. 
Correlation of sprain degree with other parameters

                                                                                                                                                Sprain Degree

pain

Spearman’s rho 0.660

Sig (2-tailed) 0.000*

N 68

oedema

Spearman’s rho 0.672

Sig (2-tailed) 0.000*

N 68

range of motion

Spearman’s rho 0.564

Sig (2-tailed) 0.000*

N 68
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visual analogue scale for pain. The levels of pain af-
ter a sprain vary depending on the degree of sprain. 
A further factor is that the perception of pain may 
vary among patients, but the validity and reliability 
of pain assessment is ensured by scientific studies 
that evaluate the method of diseases of the muscu-
loskeletal system [9]. Analgesics and NSAIDs can 
be used for the reduction of pain after sprains with 
good efficacy [10,11]. The ankle pain was found to 
correlate statistically significantly with the restric-
tion in the range of motion, swelling and degree of 
sprain. Greater correlation was found to exist with 
the degree of sprain. The greater the pain is, the 
greater the degree of the sprain is, and there is more 
restriction to the range of motion of the ankle move-
ment. Also, with regard to the degree of sprain, the 
higher it is, the higher is the level of the pain, the 
oedema increases and the reduction in the range of 
motion as reported in the literature and confirmed 

by the measurements in the present study [12].
Oedema is one of the clinical features of the sprain. 

The figure-of-eight method used in this study is a 
valid and reliable method, as it is described in other 
scientific studies [13]. In bibliographic reports the 
volume of oedema was not found to be associated 
with functional disability after an ankle sprain [14]. 
In our study the ankle oedema was related to the 
degree of sprain, but not to limp during walking.

The restriction of the ankle range of motion may be 
due to oedema or pain. Local pain during pressure 
with fingers helps us locate injured structures which 
typically involve the joint, while the pain during ac-
tive or against resistance movement usually involves 
muscles, tendons or ligaments [15]. In many studies, 
only ankle flexion is evaluated [16]. Moselay and 
Adam (1991) used photography to measure the an-
gle of ankle [17]. The restriction of ankle motion was 
found to correlate with pain rather than ankle swell-

table 2. 
Correlation of difference in support time with other parameters

                                                                                                                                                 Difference in support time             
                                                                                                                                             with other parameters

pain

Spearman’s rho 0.297

Sig (2-tailed) 0.014*

N 68

oedema

Spearman’s rho 0.166

Sig (2-tailed) 0.176

N 68

restriction of the ankle range  
of motion

Spearman’s rho 0.232

Sig (2-tailed) 0.057

N 68

       ankle sprain degree

Spearman’s rho 0.362

Sig (2-tailed) 0.002*

N 68
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ing after sprains. Most studies concerned the assess-
ment of people with chronic anxiety disorder [18].

Weight bearing for a shorter time in one leg dur-
ing walking is clinically manifested by lameness. 
Limiting the loading capacity is due to the fear that 
excessive loading on an injured or surgical arm will 
lead to a deterioration of the condition or failure of 
the operation [19]. A plantogram is a measurement 
of plantar pressures and walking time support. It can 
be performed with plantografs, which are expensive 
devices and are usually found in medical centers 
[20]. It is a reliable way of assessing the charging ca-
pacity and body balance without any attachment of 
cables or reflectors. As consequence, no individual 

preparation is needed and there is no difficulty in 
doing it [3]. Nevertheless, because of the cost, it is 
difficult to use it in everyday clinical practice.

Conclusion
The difference in support time between legs during 
walking was found to be related to the sprain degree 
and the pain after an ankle sprain. Consequently, we 
can evaluate the severity of an ankle sprain with the 
regard of the degree of sprain and the intensity of the 
pain by the support time during walking. a
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