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I. Introduction: 
The very unique disposition of the articular surfaces associated with the talus and its constituent 

components (body and the head) are in specialised spatial orientation. The force subjected to the talus in load 

bearing not only dictates the resultant shapes and dimensions of the articular surfaces acquired by the bone, stress 

on the talus also probably decides the outcome of the angular orientation of the bone in conjunction with 

configuring the overall architecture of the bone. Morphometric analysis of both sides of talus is necessary to know 

the right-left symmetry for implant design and for mechanical testing for surgeons and orthopaedics. 

The talus is one of the seven tarsal bones. It is the link between the foot and leg, through the ankle joint. 

It forms the key bone of the longitudinal arch and responsible for receiving the body weight and transmitting it to 

the plantar arch below. It is the only tarsal bone which has no muscular and tendinous attachment. 

The talus has three articulating surfaces; Large oval surface on its most posterior aspect, articulating with 

sustentaculum tali of calcaneum, A flat surface on its anterolateral surface articulating with upper surface of 

calcaneum on its anteromedial surface and medial to the above two facets is the third facet articulating with spring 

ligament which is covered by articular cartilage. 

Morphometric data analysed in this study would aid to understand the morphology of the talus, its load 

bearing patterns and it may also help in foot prosthesis, screw placements in fractures at related areas of foot. 

 

II. Materials And Methods: 
The present study was done on dry human ossified adult tali of unknown sexes. 50 (34 right and 16 left) 

tali were collected from the bone room of the department of Anatomy of MLN Medical College Prayagraj Human 

talus which is apparently normal, free from any gross congenital or acquired deformity was included in the study. 

Deformed and unossified tali were excluded. A total of 14 bony markers were selected for the measurements. All 

dimensions of articular surfaces were recorded using vernier calliper’s. Neck-body angle was measured using a 

protractor. The following parameters were recorded for the present study: 

1. Anterio-posterior length (TL)-It is the linear distance between the most anterior point on the head and most 

posterior point on the body of the talus. 

2. Transverse width (TW)-It is the linear distance between the most medial and most lateral points on the body of 

the talus. 

3. Talus height (TH)--vertical height of talus measured from superior to the inferior end of the body of talus 

4. Length of the sulcus tali (STL): It is the maximum distance between the two ends of the sulcus tali. 

5. Width of the sulcus tali (STW): It is the distance between the edges of the sulcus tali at its maximum width. 

6. Depth of sulcus tali (STD)- -measured from the margin of the sulcus to its floor at the maximum depth. 

7. Neck-body angle (NBA): It is the angle between the longitudinal axis of the neck and the longitudinal axis of 

the body. The longitudinal axis of the neck divides the neck and is parallel with the lateral edge of the neck. 

The longitudinal axis of the body divides the body and is parallel with the medial border of the trochlear surface. 

It is measured by using two straight sticks kept parallel to the longitudinal axis of the neck and the longitudinal 

axis of the body, and then by measuring the angle between them using a protractor. 

Data were subjected to statistical analysis in order to assess the bilateral differences in the bony markers. 

Articular facets on the inferior surface of the head of the talus were assessed and classified as done by 



Bilateral Symmetry Of Human Tali 

DOI: 10.9790/0853-2403030913                     www.iosrjournals.org                                        10 | Page 

Boyan et al. Anterior and middle articular facets were observed in Type A, and according to the extent of their 

separation, it was classified into four subtypes: 

- If the distance is <2 mm: Type A1, if the distance is between 2 and 5 mm: Type A2, if the distance is >5 mm: 

Type A3, if only one facet is there: Type A4, if there is no separation in between two facets: Type B, and in 

Type C anterior, middle and posterior facets were not separated. 
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III. Results: 
In the present study, the following metrical variations are noted: 

a) The TL ranged from 4.26 cm to 6.10 cm and had a mean of 5.08 cm on the right side, 4.24 and 5.61on the left 

side mean 5.06 cm. 

b) The TW ranged from 1.91 cm to 3.76 cm and had a mean of 3.05 cm on the right side was 2.61 and 3.50 on the 

left side mean of 3.07 cm. 

c) The TH ranged from 1.64 cm to 2.83 cm and had a mean of 2.35 cm. and 2.0 cm to 2.84 c and mean 2.32cm 

on left side. 

d) The STW ranged from 0.61 cm to 1.11 cm and had a mean of 0.76 cm. The mean on the right side was 0.49 

and 1.20 on the left side was 0.77 cm. 

e) The STL ranged from 1.6 cm to 2.34 cm and had a mean of 1.89 cm. Mean on the right side was 1.64 and 2.84 

on the left side mean 1.94 cm. 

f) The STD ranged from0.47cm to 0.95 and mean on right side was 0.71cm and 0.51cm to 1.01 and mean 0.698cm 

on left side. 

g) The neck-body angle had a mean of 150.47 on the right side and 150.37 on the left side with a't' value of 2.024 

and a 'p' value of 0.046. 

 

IV. Discussion: 
Table 1. Types of facets present on the inferior surface of the head of the Talus 

Type n-50 (%) 

A1 36 (72%) 

A2 8 (16%) 

A3 2 (04%) 

A4 0 (00%) 

B 4 (08%) 

C 0 (00%) 

 

Table 2. Minimum, Maximum, and mean values of measured parameters of the Talus 

 
TL= Talus length; TW= Talus width; TH= Talus height; STW= Sulcus talus width; STL= Sulcus talus length; 

STD= Sulcus talus depth. 

 

Table 3. Minimum, maximum, and mean values of various morphometric parameters on both sides of 

Talus, as well as t-value and p-value. (n= 50) 

 
TL = Talus length; TW= Talus width; TH= Talus height; STW= Sulcus tali width; STL= Sulcus tali length; 

STD= Sulcus tali depth; NBA= Neck-body angle; SD= Standard deviation. 

 

Table 4. Percentage of type of articular facets on the inferior surface of the head of Talus reported by 

different authors. 
Authors N (total) Type A1 Type A2 Type A3 Type A4 Type B Type C 

Arora et al 1979 

(Indians) 

500 3 0 0 16 79 2 

Bilodi 2006 

(Nepalese) 

240 5 0 0 10 66.6 18.4 

Lee et al 2012 

(Korean) 

76 9.2 0 0 30.3 60.5 0 

Jung et al 2015 

(Korean) 

118 Type A (not 

classified in 

subtypes) 

11 46.6 42.4 - - 

Boyan et al 2016 57 0 1.7 0 0 98.3 0 
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(Turkish) 

Archana & Arun 
Singh 2022 

(Indians) 

66 51.5 28.8 12.1 1.5 6.1 0 

Present study 

(Indians) 

50 72 16 4 0 8 0 

 

Table 5. Mean length, width, and height of the Talus measured by different authors. 
Measured 

Parameters 
(mm) 

Koshy et 

al 2002 
(Indians) 

(n=70) 

Lee et al 

2012 
(Korean) 

(n=76) 

Boyan et 

al 2016 
(Turkish) 

(n=57) 

Omar et 

al 2015 
(Indian) 

(n=40) 

Aparna 

Vedapriya 
et al 2019 

(Indian) 

(n=250) 

Gautham 

et al 2013 
(Indian) 

(n=100) 

Archana 

& Arun 
Singh 

2022 

(Indian) 

Present 

Study 
(Indian) 

- Right 

Present 

Study 
(Indian) 

- Left 

TL 52.8 ± 5.8 53.92 ± 
3.20 

51.78 ± 
4.09 

53.1 53.1 53.4 52.32 52.81 ± 
4.67 

50.85 ± 
4.60 

TW 37.9 ± 3.5 40.48 ± 

2.46 

39.41 ± 

3.3 

40.2 38.3 38.3 37.94 31.19 ± 

2.79 

30.57 ± 

4.03 

TH - 29.3 29.3 28.8 28.8 - 26.15 ± 

2.81 

23.55 ± 

3.05 

23.24 ± 

2.56 

 

In the present study, the mean width of the right talus was 30.57±4.03 mm and of left side width was 

30.72 ± 2.74 mm, and the total mean width was 30.65 ± 3.78 mm, which was smaller than the values reported by 

other authors. 

In the present study, the mean height of the talus on the right side was 23.55 ± 3.05 mm and of the left 

side 23.24 ± 2.56mm. Higher values for height were reported by Otag, Omar,and Aparna et al. 

In the present study, the mean value of the width of sulcus tali was 7.63±0.99 mm, the length of sulcus 

tali was 18.91±1.96 mm, and the mean depth of sulcus tali was7.16±1.31 mm. Various measurements of sulcus 

tali of the present study were almost similar to the values of studies conducted Koshy,Boyan,Gautham and Jung 

et al. [Table 6]. 

The mean value of HNL of talus was measured as 17.04 and 16.84 m in the present study, which was 

smaller than the measured value of Bidmos and Dayal et al, South African talus, Sakauel Japanese, Lee et al 

Korean, and Sumati and Phatak Indian talus. [Table 7]. On the right side, neck-body angle of talus was 150.47° 

and on the left 150.37° in the present study, which was smaller to values reported by Gautham et al. [Table 6]. 

There was no significant difference between the right and left side angles. It was higher on the right side, which 

may be due to different walking habits and lifestyle patterns. 

The knowledge of the anatomical features of the talus is very important, because restoration of the 

normal anatomy is very important during injuries of the talus to prevent the development of secondary pathology 

and morbidity. 

 

Table 6. Various measurements of sulcus tali and neck-body angle of the talus reported by different 

studies. 
Measured 

Parameters 

(mm) 

Koshy et al 

2002 (Indians) 

(n=70) 

Boyan et al 2016 

(Turkish) (n=57) 

Gautham et al 

2013 (Indian) 

(n=100) 

Archana & 

Arun Singh 

2022 (Indian) 

Present Study 

(Indian) - 

Right 

Present Study 

(Indian) - Left 

STW 27.8 ± 4.4 5.65 ± 1.57 6.76 5.35 7.63 ± 0.99 7.78 ± 2.11 

STL 38.0 ± 4.1 21.36 ± 3.19 20.12 20.44 18.91 ± 1.96 19.45 ± 3.17 

STD 6.9 ± 1.05 5.69 ± 1.18 - 5.37 ± 0.92 7.16 ± 1.31 6.98 ± 1.40 

NBA - 153.6º 155.2º 154.94º ± 3.84 150.47º 150.37º 

 

Table 7. Head-neck length of the Talus reported by different studies 
Authors Male (mm) Female (mm) 

Bidmos and Dayal 2004 (South African 
Blacks) 

20.85 19.56 

Sakaue 2011 (Japanese) 21.8 (right), 22.2 (left) 19.6 (right), 19.9 (left) 

Lee et al 2012 (Korean) 20.99 19.28 

Sumati and Phatak 2018 (Indian) 25.3 21.6 

Archana & Arun Singh 2022 (Indian) 16.12 (right) 15.39 (left) 

Present Study (Indian) 17.04 (right) 16.84 (left) 

 

V. Conclusion: 
In the present study, the incidence of Type A articular facets present on the inferior surface of the head 

of the talus is more than Type C articular facet, but other authors reported occurrence of Type B facet more than 

facet A and C this finding may be due to racial, genetic, climatic, environmental, and nutritional differences. 

In morphometry of talus, there were no significant differences found between the parameters of right 

and left sides except neck- body angle, which was higher on the right side. Hence, this may help orthopedic 
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surgeons to choose the correct size for the talus during constructive surgeries and prosthetic surgeries. 
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