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ABSTRACT 

Skull morphometry is one of the most important ways to establish a sound base on determination of sex in medicolegal cases. 

In most of the scenarios the complete set of skeleton is unavailable, so it largely depends on the skull which in a way avoids 

putrefaction as the vault is strong enough to withstand; 200 skulls (110 males and 90 females) from the Department of 

Anatomy, KMCT, Kozhikode KUHS University were used for the study. 

The skulls were differentiated into males and females based on a standard characteristics mentioned in the text book of 

Anatomy. 

The results demonstrated that sexual dimorphism exists and creates an important area to further study and understand 

the differences and thus lay a foundation for further researches. 
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INTRODUCTION: Skull morphometry is one of the most 

important ways to establish a sound base on determination 

of sex in medicolegal cases. In most of the scenarios the 

complete set of skeleton is unavailable, so it largely depends 

on the skull which in a way avoids putrefaction as the vault 

is strong enough to withstand. 

The Foramen Magnum (FM) is one of the primary 

centers of ossification on the cranial base during growth and 

development and is located inferior to the sagittal suture, on 

the cranial base. Characteristics of FM and cranial base have 

identifying features for sexing.1-3 Significant craniometry 

differences exist in the FM between the two sexes within a 

restricted geographical region and historical period. The FM 

measurements in males are greater, because they tend to 

have larger heads than females.4 Using Computed 

Tomography scans, it is reported that all dimensions of FM 

were larger in males than females with the length and width 

of the right occipital condyle and the width of the FM 

reflecting the greatest differences.5 Oval, egg, round, 

tetragonal, pentagonal, hexagonal, irregular A and irregular 

B are the different shapes that has been described. Updating 

temporal changes of skull morphometry is essential for 

forensic study and anthropologists. Hence, the focus of this 

research was to evaluate the morphological differences of 

foramen magnum for sex determination in human skulls of 

South India. 

 

AIMS AND OBJECTIVES: To determine the morphometry 

of foramen magnum in South Indian population and check 

whether it can help in the determination of sex. 

 

MATERIALS AND METHODS: Two hundred skulls (110 

males and 90 females), from the Department of Anatomy, 

KMCT, Kozhikode KUHS University were used for the study. 

The skulls were differentiated into males and females 

based on a standard characteristics mentioned in the text 

book of Anatomy. 

All the 200 cranial bases were visually assessed for 

foramen magnum shape classification. Each foramen 

magnum was classified into one of the four shapes, oval, 

round, tetragonal, pentagonal (Fig. 1). 

 

Morphometry: Anteroposterior Length (APL) and 

Transverse Length (TL) of the foramen magnum was 

measured using digital Vernier Caliper. 

APL of the foramen magnum is the distance between 

opisthion to basion along the mid-sagittal plane. 

TL is the maximum distance along the transverse plane. 

Differences in length and width of foramen magnum 

between males and females were assessed by t-test. 

 

RESULTS: 

 

 Oval Round Tetragonal Pentagonal 

Male 52 28 16 14 

Female 42 19 17 12 

Total 94 47 33 26 

Table 1: Proportions of different  

shapes in each gender 
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Gender APL TL 

Male (110) 35.04±1.36 29.63±0.89 

Female (90) 30.28±1.44 27.59±1.61 

Correlation significant at p<0.05 

Table 2: Measurements 

 

 
Anterior Posterior Length (APL), (Transverse Length) 

 

 
Oval Variety 

 

 
Round Variety 

 

 
Tetragonal Variety 

 
Pentagonal Variety 

 

DISCUSSION: The comparison of the morphometric 

analysis obtained in this study with the results of other 

studies had the following results: the length (APL) of the 

foramen magnum of South Indian male skulls (35.04±1.36) 

was lower than the Brazilian male skulls (35.7±0.29).6 the 

Turkish (37.2±3.43).7 Spanish (36.2±0.3).8 English 

populations (35.91±2.41).9 and the Indian population 

21(35.5±2.8).10 

Similarly APL of the female skulls of the South Indian 

population was (30.28±1.44) lower than Brazilian population 

(35.1±0.33) than those of the Turkish (34.6±14 19 213.16), 

Spanish (34.30±0), Indian (32.0±2.8) and English 

populations (34.71±1.91). 

Regarding the width (TL) of the foramen magnum, the 

values of the South Indian male skulls (29.63±0.89) was 

lower than Brazilian 721 male skulls (30.3±0.20), Indians 

(29.6±1.9), the Turkish 1419 (31.6±2.99), Spanish 

(31.1±0.3) and English 20 populations (30.51±1.77). 

The same measure for the female skulls of the South 

Indian population (27.59±1.61) was lower than the Brazilian 

population (29.4±0.23), Indian (27.1±1.6) and Turkish 

populations (29.3±2.19) and lower than Spanish (29.6±0.3) 

and English populations (29.36±1.96). 

The results demonstrated that sexual dimorphism 

exists and creates an important area to further study and 

understand the differences and thus lay a foundation for 

further researches. 

 

CONCLUSION: Thus it has been proved that there is a 

sexual dimorphism, which helps in the determination of sex 

such the need arises. Physical anthropologists may take the 

study further and determine the regional variations and the 

fundamental cause of it. 
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