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Abstract: Talocrural joint is major weight bearing joint of the body, since human is the only known obligate bipedals®. Therefore the
body weight is transmitted to the ground through the two lower limbs. So some great features have been evolved in humans to keep the
body upright. And talus is a single bone which takes the weight of the whole body. Study is done using 30 Tali (15 right sides and 15 Left
sides). Measurements were similar on both sides. The measurements were lower when compared to one study showing the racial

difference.
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1. Introduction

The talocrural joint is a major weight bearing joint of the
body. The weight of the body is transmitted from the tibia
and fibula to the talus which distributes the weight anteriorly
and posteriorly within the foot. One sixth of the static load
of the leg is carried by the fibula at the tibiofibular joint>.
The passive stability depends on the contour of the articular
surfaces, the integrity of the collateral ligaments, the
integrity of the distal tibiofibular ligaments, the reticular
system around the ankle and the crossing and attached
tendon tunnels®. The lower end of tibia along with its medial
malleolus and the lateral malleolus of the fibula form a deep
recess to accommodate the body of talus. Ankle is one of the
most frequently injured joint* and very limited amount of
studies is available on morphometry of the superior articular
surface of talus which will help in the reconstruction
surgeries and in the manufacture of implants in south
Indians.

2. Material & Methods

This study is done in the department of Anatomy K.S.Hegde
Medical Academy, Deralakatte, Mangalore by using 30 Tali
(15 right sides and 15 Left sides). The measurements that
were taken on the superior articulating surface are, medial
side length, lateral side length, central length, anterior width,
central width, posterior width, lateral side: central radius,
lateral side: posterior radius, medial side: anterior height.

Image 1: Length measurements of superior articulating
surface of talus taken at different levels.

Image 2: Width measurements of superior articulating
surface of talus taken at different levels.
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All the measurements were taken using a thread and digital
calipers.

3. Observation and Results

Morphometry of Articular Surface in Talus (Dry

Bone)
Table 1: Morphometry of each side in dry talus
SIDE [Mean |Std. Deviation | P Value
Medial side| LEFT [36.53 3.35 0.654
length  [RIGHT | 36 3.09
Image 3 (left): Measurements of lateral articulating surface Lai%ltzlde RLIE;'IZ—iTT g’g'i g'ﬁ L
of talus taken at different levels. Central | LEET 1372 541 0486
length  [RIGHT | 36.8 2.24
Anterior | LEFT | 28.4 1.72 0.347
width RIGHT |27.87 1.30
Central LEFT |26.67 1.87 0.924
width RIGHT | 26.6 1.92
Posterior | LEFT ]22.13 1.68 0.288
width RIGHT |21.47 1.68
Anterior | LEFT [22.47 1.30 0.437
radius RIGHT |22.13 0.99
Central LEFT | 23.6 1.24 0.355
radius RIGHT | 23.2 1.08
Posterior | LEFT ]23.87 1.24 1
radius RIGHT |23.87 0.99
Anterior LEFT ]13.07 1.03 1
Image 4 (right): Measurements of medial articulating peight RIGHT 1T?;gl7e No1 0.88

surface of talus taken at different levels.
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Medial Lateral Central Anterior Central Posterior Lateral Lateral Lateral Medial
side length | side length length width width width side- side- side- side-
articular articular articular articular articular articular Anterior Central Posterior | Anterior
surface of | surface of | surface of | surface of | surface of | surface of radius radius radius height
talus talus talus talus talus talus
ELEFT 36.53 36.4 374 28.4 26.67 22.13 22.47 23.6 23.87 13.07
ERIGHT 36 36.4 36.8 27.87 26.6 21.47 22.13 23.2 23.87 13.07

Graph No. 1: Comparison in the morphometry of different sides in the articulating surfaces of the dry talus. X-axis:

Components to be measured. Y-axis: measurement in mm.

Irrespective of the side to which the bone belongs, the mean
values of the length of superior trochlear surface of talus on
the medial, lateral and central part are 36.26 mm, 36.4 mm
and 37.1 mm. The mean values of the width of superior
trochlear surface of talus on the anterior, central and
posterior part are 28.13 mm, 26.63 mm and 21.8 mm. The
mean values of the anterior, middle and the posterior radius
on the lateral articulating surface are 22.3 mm, 23.4 mm and
23.8 mm. The mean value of the anterior height on the
medial side is 13.06 mm.

On the right side, the mean length measurements are 36 mm,
36.4 mm and 36.8 mm. The mean width measurements are
27.87 mm, 26.6 mm and 21.47 mm. The mean radius
measurements are, 22.13 mm, 23.2 mm and 23.87 mm. The
mean height value is 13.07 mm

On the left side, the mean length measurements are 36.53
mm, 36.4 mm and 37.4 mm. The mean width measurements
are 28.4 mm, 26.67 mm and 22.13 mm. The mean radius
measurements are 22.47 mm, 23.6 mm and 23.87 mm. The
mean height value is 13.07 mm.

4. Discussion

Irrespective of the side to which the bone belongs, the mean
values of the length of superior trochlear surface of talus on
the medial, lateral and central part are 36.26 mm, 36.4 mm
and 37.1 mm. The mean values of the width of superior
trochlear surface of talus on the anterior, central and
posterior part are 28.13 mm, 26.63 mm and 21.8 mm. The
mean values of the anterior, middle and the posterior radius
on the lateral articulating surface are 22.3 mm, 23.4 mm and
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23.8 mm. The mean value of the anterior height on the
medial side is 13.06 mm.

The length is almost similar throughout, though the lateral
side is little more than lengthier than the other side
measurements. From the above measurements it is clear that
the articular surface is wider in front and narrows
posteriorly. The lateral articular surface forms an arc of a
circle because the radius in different regions is almost
similar in length.

On the right side, the mean length measurements are 36 mm,
36.4 mm and 36.8 mm with a standard deviation of 3.094
mm, 2414 mm and 2.242 mm. The mean width
measurements are 27.87 mm, 26.6 mm and 21.47 mm with a
standard deviation of 1.302 mm, 1.92 mm and 1.685 mm.
The mean radius measurements are, 22.13 mm 23.2 mm, and
23.87 mm with a standard deviation of 0.99 mm, 1.082 mm
and 0.99 mm. The mean height value is 13.07 mm, with a
standard deviation of 1.033 mm.

On the left side, the mean length measurements are 36.53
mm, 36.4 mm and 37.4 mm with a standard deviation of
3.357 mm, 3.18 mm and 2.414 mm. The mean width
measurements are 28.4 mm, 26.67 mm and 22.13 mm with a
standard deviation of 1.724 mm, 1.877 mm and 1.685 mm.
The mean radius measurements are 22.47 mm, 23.6 mm and
23.87 mm with a standard deviation of 1.302 mm, 1.242 mm
and 1.246 mm. The mean height value is 13.07 mm, with a
standard deviation of 0.884 mm.

The measurements on both sides are similar. According to
the study by Rosdi Daud et al.’> on three dimensional
morphometric study of the trapezium shape of the trochlear
tali, the anterior width and the posterior width was measured
in 99 participants (49 females and 50 males).

The mean anterior width was found to be 32.36 mm with a
standard deviation of 2.36 mm and a range of 25.56 mm to
37.74 mm in males. In females, it was 28.38 mm with a
standard deviation of 1.68 mm and a range from 25.11 mm
to 32.39 mm.

The posterior mean width was measured to 26.31 mm with a
standard deviation of 2.07 mm and a range of 20.88 mm to
31.21 mm in males. In females, the mean width was found to
be 22.98 mm with a standard deviation of 1.63mm and the
range from 19.97 mm to 26.53 mm.

On the right side, the mean anterior width was measured to
be 30.47 mm with a standard deviation of 2.8 mm. On the
left side, it was measured to be 30.32 mm with a standard
deviation of 2.93 mm.

On the right side, the mean posterior width was measured to
be 24.92 mm with a standard deviation of 2.37 mm. On the
left side, it was measured to be 24.39 mm with a standard
deviation of 2.61 mm.

The measurements are lower when compared. It may be
because of the population difference. In the study of ankle
morphometry on 3D-CT images by Andrea Hayes et al.° in
21 subjects (10 females and 11males), the mean width on the
anterior part was 29.9 mm with a standard deviation of 2.6

mm, in the middle the mean width in the middle measured to
be 27.9 mm with a standard deviation of 3 mm and on the
posterior part it measured 25.2 mm with a standard deviation
of 3.7 mm.The study is in agreement with the study of
Andrea Hayes et al.®

5. Conclusion

Morphometry of articular surface in talus (dry bone): The
lateral length measurement is higher than the other length
measurements. Articular surface is wider in front and
narrows posterior. The measurements on both sides are
similar. This study will help in the reconstruction surgeries
and in the manufacture of implants in south Indians.
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