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The calcaneum is the largest tarsal bone and forms the posterior pillar of the foot's longitudinal arch, 
playing a vital role in weight transmission and locomotion. Morphometric evaluation of the calcaneum 

and its sulcus calcanei is essential for orthopaedic reconstruction, fracture management, prosthetic design, and forensic 
identication. This descriptive osteometric study was conducted on 105 dry adult human calcanei from the Gujarat population, 
including 51 right-sided and 54 left-sided bones. Only intact and non-pathological specimens were included. The maximum 
length and width of the calcaneum, along with the length and width of the sulcus calcanei, were measured using a digital 
vernier calliper and recorded in millimetres. The mean length of the right and left calcanei was 74.95 ± 5.74 mm and 74.19 ± 5.77 
mm, respectively, while the mean width was 27.54 ± 5.70 mm on the right and 25.95 ± 3.85 mm on the left. The mean length of the 
sulcus calcanei was 23.51 ± 2.55 mm on the right and 20.96 ± 2.73 mm on the left, whereas the mean width was 4.37 ± 5.39 mm 
on the right and 3.96 ± 5.25 mm on the left. The ndings provide baseline morphometric data for the Gujarat population and 
may serve as a valuable reference for orthopaedic surgeons, anatomists, and forensic experts.
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INTRODUCTION
The calcaneum is the largest part of the tarsal skeleton and 
acts as the main weight-bearing bone of the hindfoot (1). By 
forming joints with the talus above, it plays a key role in the 
mechanics of the subtalar joint and enables movements like 
inversion and eversion of the foot (1). Due to its strategic 
position, differences in calcaneal shape can directly affect 
foot biomechanics and how load is distributed.

Previous investigations have shown that the structural 
features of the calcaneum, especially the shape of its articular 
facets and overall size, exhibit measurable variability (2). 
These differences are not just anatomical details but are 
clinically signicant, as changes in facet arrangement and 
bone size can inuence joint stability and functional 
alignment (3). From a surgical point of view, precise 
morphometric knowledge of the calcaneum is essential 
during the surgical treatment of fractures and reconstructive 
procedures involving the subtalar region (4).

The sulcus calcanei, located on the upper surface of the bone, 
forms an important part of the sinus tarsi when combined with 
the sulcus tali (5). This area contains vital ligamentous and 
vascular structures; therefore, understanding its precise 
dimensions is crucial during surgical exposure and xation 
procedures (5). Morphometric analysis of both the calcaneal 
body and its sulcus offers valuable information that goes 
beyond academic interest and has practical clinical 
implications.

Comparative morphometric studies conducted in various 
populations have reported differences in parameters such as 
calcaneal length, transverse width, and sulcus dimensions 
(6,7). These differences are believed to reect inuences from 
genetic background, habitual loading patterns, and 
environmental factors (7). Besides orthopaedic relevance, the 
calcaneum has gained signicance in forensic and 
anthropological contexts due to its structural robustness and 
frequent preservation in skeletal remains (8). Quantitative 
measurements of the calcaneum have also been used in 

methods aimed at individual identication and the estimation 
of biological characteristics (9).

Morphological deviations of the calcaneum have been further 
linked to conditions such as spur formation and altered 
subtalar mechanics, highlighting the importance of region-
specic morphometric data (10). Although multiple studies 
have examined calcaneal parameters across different 
geographical regions, data from the Gujarat population 
remain scarce. Establishing baseline morphometric values for 
this region is therefore crucial to improve clinical decision-
making, surgical accuracy, and forensic analysis. 
Accordingly, the present study was undertaken to assess the 
morphometric parameters of dry human calcanei from the 
Gujarat population, focusing on the length and width of the 
calcaneum and the dimensions of the sulcus calcanei, to 
generate reliable regional reference data.

MATERIAL & METHODS
This descriptive osteometric study was conducted on 105 dry 
adult human calcanei, including 51 right-sided and 54 left-
sided bones from the Department of Anatomy, Medical 
College, Baroda. Only intact, fully ossied, and non-
pathological specimens were included, while damaged or 
deformed bones were excluded. All measurements were taken 
in millimetres with a digital vernier calliper accurate to 0.01 
mm. The maximum length of the calcaneum was measured 
from the most anterior point of the anterior articular surface to 
the most posterior point of the calcaneal tuberosity. The 
maximum width was measured as the transverse distance 
between the most medial and lateral points of the calcaneal 
body at its middle section. The length of the sulcus calcanei 
was recorded from the posterior margin of the anterior facet to 
the posterior end of the sulcus. The width of the sulcus calcanei 
was measured between its medial and lateral margins at the 
widest part of the canal. The data were systematically 
recorded, and descriptive statistics, including the mean and 
standard deviation, were calculated separately for the right 
and left calcanei using Microsoft Excel and Jamovi.
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Figure 1: Measurement of the Length of the Calcaneum in 
(mm)

Figure 2: Measurement of the Width of the Calcaneum in 
(mm)

Figure 3: Measurement of the Length of the Sulcus Calcanei 
in (mm) 

Figure 4: Measurement of Width of Sulcus Calcanei in (mm)

RESULT  
A total of 105 dry adult human calcanei were analyzed in this 
study, including 51 right-sided and 54 left-sided bones. 
Descriptive statistical analysis was performed separately for 
right and left calcanei. The mean, standard deviation, and 
range for all measured parameters, such as calcaneal length, 
width, and sulcus calcanei dimensions, are shown in Table 1. 
The values are expressed in millimetres.

Table 1: Mean, SD and Range of all Parameters in (mm)

DISCUSSION
The present study evaluated the morphometric parameters of 
105 dry adult human calcanei from the Gujarat population. 
The mean length of the calcaneum was 74.95 ± 5.73 mm on the 
right side and 74.19 ± 5.76 mm on the left side. The mean 
width measured 27.54 ± 2.81 mm on the right and 25.95 ± 3.85 
mm on the left. The sulcus calcanei demonstrated mean 
lengths of 23.51 ± 2.55 mm (right) and 20.96 ± 2.73 mm (left), 
while the mean sulcus width was 4.37 ± 1.13 mm on the right 
and 3.96 ± 1.10 mm on the left. A slight predominance of right-
sided measurements was observed for most parameters.

A comparison of the present ndings with previously 
published studies from different populations is summarised in 
Table 2.

Table 2: Comparison of Morphometric Parameters with 
Previous Studies 

The slight right-sided predominance observed in the present 
study may be due to functional dominance and to the 
distribution of mechanical stress. Since the calcaneum is the 
main weight-bearing part of the hindfoot, repeated loading 
might cause minor asymmetry in its size.

From a clinical perspective, precise morphometric knowledge 
of the calcaneum is crucial for fracture management, subtalar 
joint reconstruction, and implant placement. Understanding 
the dimensions of the sulcus calcanei is especially important 
during surgical exposure of the sinus tarsi region. 
Additionally, due to its durability, the calcaneum is often used 
in forensic and anthropological investigations for 
identication.

CONCLUSION
This study provides baseline morphometric data for dry adult 
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Sr.No. Parameter Mean ± SD Range
1. Rt Calcaneum Length 74.95 ± 5.73 59.72-88.39
2. Lt Calcaneum Length 74.19 ± 5.76 58.71-88.62
3. Rt Calcaneum Width 27.54 ± 2.81 20.05-33.15
4. Lt Calcaneum Width 25.95 ± 3.85 19.09-40.34

Study Population Calcaneum Length 
(mm)

Remarks

Right Left
Present 
Study 

Gujarat 74.95 ± 
5.73 mm

74.19 ± 
5.76 mm

-

Ukoha 
et al.

South 
Eastern 
Nigerian 

7.01 ± 
0.72 cm

7.10 ± 
0.70 cm

 Sulcus Calcanei 
not studied 

Jyotsna 
et al.

Hyderabad 76.01 ± 5.74 Rt & Lt 
differentiation not 
done & Mean 
length & width of 
Sulcus Calcanei 
are greater 

Garg 
et al.

North India 71± 5.1 
mm

70.2 ± 
4.5 mm

Mean length and 
width of Sulcus 
Calcanei are 
greater

Deb et 
al.

West 
Bengal 

73.94 ± 
4.90

74.25 ± 
5.07 

Sulcus Calcanei 
not studied 

Kolap 
et al . 

Goa 72.58 ± 
5.77

72.75 ± 
5.44

Mean length and 
width of Sulcus 
Calcanei are 
greater 

Singh Uttar 
Pradesh

78.2 ± 5.6 Rt and Lt 
differentiation not 
done & Mean 
Length & Width of 
Sulcus Calcanei 
are greater

Laxmi 
et al .

Punjab 67.6 ± 
6.05

70.28 ± 
5.39

Sulcus Calcanei 
not studied

Otag et 
al.

Turkey 76.21 ± 
5.68 

76.14  ± 
5.53

Sulcus Calcanei 
not studied

5. Rt Sulcus Calcanei Length 23.51 ± 2.55 17.53-29.07
6. Lt Sulcus Calcanei Length 20.96 ± 2.73 14.61-28.04
7. Rt Sulcus Calcanei Width 04.37 ± 1.13 1.91-7.3
8. Lt Sulcus Calcanei Width 03.96 ± 1.10 1.36-6.61
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human calcanei within the Gujarat population. Results show 
observable side-wise differences, with slightly higher mean 
values generally on the right side for most parameters. The 
documented dimensions of the calcaneum and sulcus 
calcanei offer region-specic reference values that can aid in 
orthopaedic surgical planning, fracture treatment, and 
subtalar joint procedures. Additionally, these measurements 
are relevant for anthropological and forensic work involving 
skeletal identication. The data from this research can serve 
as a basis for future studies that include sex-based analysis 
and radiological comparisons to enhance clinical and 
forensic applications of calcaneal morphometry.
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