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Abstract

The ankle joint is the second most important weight bearing region next to the knee joint. There is a
natural tendency for forward dislocation of leg bones from the talus which is prevented mainly by two
factors-bony and muscular. A total of 160 participants were part of the study after obtaining the written
informed consent. 80 participants are having recurrent ankle sprain belong were considered as cases
(group I). 80 participants who did not have ankle sprains, but visited the hospital for other complaints
were considered as controls (group II). The radiographs of the lateral view of their ankle joint were
taken. Significantly higher values of radius of the talus, height of the talus and the tibiotalar angle were
reported in males when compared with females of group I (P<0.001). Significantly higher values of
radius of the talus (P<0.001), height of the talus (P<0.001) and the tibiotalar angle (P<0.05) were
reported in males when compared with females of group II. Comparison of radius and height of the
talus, tibiotalar angle between the cases and controls (groups I and II). Radius of the talus was
significantly higher in cases when compared to controls (P<0.001). Height of the talus was significantly
higher in cases when compared to controls (P<0.05). Tibiotalar angle was significantly lower in cases
when compared with controls (P<0.001). A larger radius, corresponding to a flatter talus, the more the
height of the talus and a smaller tibiotalar sector, reflecting less angular coverage of the talus in the
tibia, are significantly correlated with ankle instability leading to recurrent ankle sprain.
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Introduction
The movements of the ankle joint include inversion, eversion,
dorsiflexion and the plantar flexion [1,2]. Most of these
movements occur around the tibiotalar joint. The osseous
alignment of the ankle joint compartment plays a major role
behind the stability of anterior compartment of the leg as well
the ankle joint, which is the most frequently injured major joint
of the body. The ankle joint also forms the main weight bearing
area of the body next to the knee joint. It is the most frequently
injured joint of the body and it needs lots of factors to stabilize
its proper functioning [3,4]. In symmetrical standing, it is said
that the line of gravity passes slightly in front of the center of
the ankle joint. Therefore there is a natural tendency for
forward dislocation of leg bones from the talus which is
prevented mainly by two factors-bony and muscular [5]. Any
deviation from the normal radius and height of the talus,
tibiotalar sector can put an abnormal strain the joint
compartment, mainly over the cartilage and
capsuloligamentous tissues and lead to spraining of the ankle
and surrounding tissues and this is associated with an unstable

osseous joint configuration characterized by a larger radius of
the talus and a smaller tibiotalar sector [6]. The risk of
spraining an ankle depends on both intrinsic factors (hind foot
alignment, ligament laxity, muscular force, neuromuscular
control and so on) and extrinsic factors (shoes worn, type and
intensity of sport, warm up and so on) [7,8]. The shoulder, a
rather unstable joint, is characterized by a humeral head that is
large compared with the glenoid, whereas in the hip, a stable
joint, the femoral head and the acetabulum are of equal size.
This suggests that there is a relationship between joint stability
and osseous joint configuration [9]. The present study was
undertaken to observe the effects osseous configuration in
relation to ankle joint instability.

Materials and Methods

Study design
Case control prospective study: Study setting: The present
study was conducted at the Nathan Super specialty hospital,
Salem, Tamil Nadu, India.
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Study participants: A total of 160 patients were selected
(March 2017-May 2018) by random sampling technique after
obtaining the written informed consent. Group I-80 subjects
(47 male, 33 female) who visited the hospital with the history
recurrent ankle sprains (minimum 2sprains/month) were
considered as cases. Age and sex matched with group II (n=80)
who did not have ankle sprains, but visited the hospital for
other complaints. Participants with in the age group of 25-35 y
and who were willing to participate in the study were included
in the study. Those with any mental implants, undergone any
surgery involving the lower extremities, any fracture in the
lower extremities and pregnant women were excluded from the
study. Methods: Digital radiograph of the lateral view of the
ankle joint compartment was taken as mentioned in the
literature using standard methods.

Ethical consideration
The study protocol was approved by institutional ethical
committee of Saveetha Institute of Medical and Technical
Sciences. Written informed consent was obtained from all the
participants. Confidentiality of the data was ensured.

Data analysis
Data was analysed using SPSS 20.0. Unpaired t-test was used
to observe the difference between the groups. P value less than
0.05 was considered as significant.

Results
The results were presented in Tables 1-3. Table 1 presents
sexual differences of radius and height of the talus, tibiotalar
angle among the subjects who had recurrent ankle sprain
(group I). Significantly higher values were reported in males
when compared with females of group I (P<0.001). Table 2
presents the sexual differences of radius and height of the talus,
tibiotalar angle among the subjects who did not have recurrent
ankle sprain (group II). Significantly higher values of radius of
the talus (P<0.001), height of the talus (P<0.001) and the
tibiotalar angle (P<0.05) were reported in males when
compared with females of group II. Table 3 presents the
comparison of radius and height of the talus, tibiotalar angle
between the cases and controls (groups I and II). Radius of the
talus was significantly higher in cases when compared to
controls (P<0.001). Height of the talus was significantly higher
in cases when compared to controls (P<0.05). Tibiotalar angle
was significantly lower in cases when compared with controls
(P<0.001).

Table 1. Sexual differences of radius and height of the talus, tibiotalar
angle among the subjects who had recurrent ankle sprain (group I).
Data was presented as Mean and SD. (*P<0.05 is significant,
**P<0.01 is significant, ***P<0.001 is significant).

Factors Sex Number Mean (cm) t value P value

Radius of the
talus (cm)

Male 47 2.68 15.18 <0.001

Female 33 2.41

Height of the
talus (cm)

Male 47 3.23 36.72 <0.001

Female 33 2.43

Tibiotalar sector
(α angle in
degrees)

Male 47 85.49 8.4 <0.001

Female 33 82.24

Table 2. Sexual differences of radius and height of the talus, tibiotalar
angle) among the subjects who did not have recurrent ankle sprain
(group II). Data was presented as mean and SD. (*P<0.05 is
significant, **P<0.01 is significant, ***P<0.001 is significant).

Factors Sex Number Mean (cm) t value P value

Radius of the
talus (cm)

Male 47 2.23 13.55 <0.001

Female 33 1.92

Height of the
talus (cm)

Male 47 2.87 10.93 <0.001

Female 33 2.68

Tibiotalar sector
(α angle in
degrees)

Male 47 88.96 9.26 <0.05

Female 33 86.94

Table 3. Comparison of radius and height of the talus, tibiotalar angle
between the cases and controls (groups I and II). Data was presented
as mean and SD. (*P<0.05 is significant, **P<0.01 is significant,
***P<0.001 is significant).

Factor Group Mean ± SD t-value P-value

Radius of the talus
(cm)

Cases 2.57 ± 0.16 17.68 <0.001

Controls 2.10 ± 0.18

Height of the talus
(cm)

Cases 2.90 ± 0.41 2.16 <0.05

Controls 2.79 ± 0.12

Tibiotalar sector (α
angle in degrees)

Cases 84.15 ± 2.33 13.11 <0.001

Controls 88.13 ± 1.38

Discussion
The current study shows that the stability of the ankle joint
could be influenced by its osseous configuration. A larger
radius, corresponding to a flatter talus, increased height of the
talus, and a smaller tibiotalar sector, reflecting less restraint of
the talus in the tibia, are significantly correlated with spraining
the ankle and could, therefore, be considered as intrinsic risk
factors for ankle joint instability. Further, there is also evidence
that a higher talus plays some part, particularly in women [6].
The study also states that, apart from the differences in the
parameters among the two groups, gender differences are also
seen. Though there are more men than women in this study,
many research states that, women tend to sprain their ankle
more than men [10-12]. Variables significantly increasing the
risk of traumatic leg injuries included generalized joint laxity,
low postural sway of the legs, hyperextension of the knee joint,
and a low hamstring-to-quadriceps ratio during concentric
action [13-15]. Ankle joint is the most commonly injured joint
in sports and recreational activities [16-18]. Apart from the
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osseous configuration, even the type of shoes worn can be
taken as a factor in determining the joint stability [19]. The
ankle joint also forms the main weight bearing area of the body
next to the knee joint. It needs lots of factors to stabilize its
proper functioning [3]. Given that ankle sprains are the most
common injury in sport, this study might be of great
importance for the prevention of ankle ligament injuries.
People engaging in activities with high risk of ankle sprains
and who have an unstable ankle configuration could be
recommended to wear ankle-protecting sports equipment
[20,21]. This intrinsic risk factors-radius of the talus, height of
the talus and tibiotalar angle might help doctors and surgeons
dealing with patients with recurrent ankle sprain to choose a
treatment that is appropriate for individual cases [22]. The
balance training program to post ankle sprain can stabilize the
ankle joint further preventing the recurrence in future [23,24].
In the present study, significantly higher values of radius of the
talus, height of the talus and the tibiotalar angle were reported
in males when compared with females of group I (P<0.001).
Significantly higher values of radius of the talus (P<0.001),
height of the talus (P<0.001) and the tibiotalar angle (P<0.05)
were reported in males when compared with females of group
II. Table 3-comparison of radius and height of the talus,
tibiotalar angle between the cases and controls (groups I and
II). Radius of the talus was significantly higher in cases when
compared to controls (P<0.001). Height of the talus was
significantly higher in cases when compared to controls
(P<0.05). Tibiotalar angle was significantly lower in cases
when compared with controls (P<0.001).

Conclusion
A larger radius, corresponding to a flatter talus, the more the
height of the talus and a smaller tibiotalar sector, reflecting less
angular coverage of the talus in the tibia, are significantly
correlated with ankle instability leading to recurrent ankle
sprain. We recommend further detailed studies in this area
including more samples.
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