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Abstract: 
Background: Sexual dimorphism in skeletal features offers critical insights for forensic and archaeological sex 
determination. The mental foramen, a notable feature of the mandible, has been studied for its potential in 
distinguishing between male and female specimens. 
Methods: This observational study examined 50 mandibular specimens (25 male and 25 female) from the 
Department of Forensic Medicine and Toxicology, RIMS, Ranchi, to determine sex variations in mental foramina 
location, size, and number. Measurements were gathered over six months with accurate digital callipers. 
Results: The study demonstrated significant sexual dimorphism in the mental foramen location and size. In males 
(52%), it was aligned with the second premolar and in females (48%), between the first and second. Male foramen 
was average 3.2 mm, larger than females (2.8 mm). No significant difference was seen in the foramina number 
between sexes. 
Conclusion: The mental foramen's location and size are potential reliable indicators for sex determination in 
skeletal remains. Future research with larger and more diverse samples could further validate these findings. 
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Introduction

Sexual dimorphism refers to the differences in size, 
shape, and appearance between males and females 
of the same species, in addition to differences in 
their reproductive organs [1]. The jaw and skull 
show the human anatomical features that exhibit 
these variances. One such feature that has attracted 
attention because of its potential use in forensic 
anthropology and sex determination is the mental 
foramen, a small opening in the anterior region of 
the jaw that allows the passage of the mental nerve 
and arteries [2,3]. Research suggests that the 
number, size, and location of mental foramina may 
vary between males and females, offering a 
trustworthy marker of sexual dimorphism. It is 
crucial to correctly identify the sex of skeletal 
remains to assist in the identification of unidentified 
human remains in forensic cases [4].  

Due to its relatively intact state in skeletal remains, 
the mental foramen serves as a significant marker in 
these anthropological assessments. This work aims 
to explore the sexual dimorphism of the mental 
foramen in detail, focussing on the differences in 
position, size, and quantity among the sexes [5,6].  

The study aims to assess the mental foramen's 
efficacy as a trustworthy indication for sex 
determination in both archaeological and forensic 
contexts by examining these traits in a varied 
population sample.  

Materials and Methods 

Study Design: This observational study was 
conducted to assess the sexual dimorphism of the 
mental foramen in sample specimens. The 
investigation was designed to compare the variations 
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in the location, size, and number of mental foramina 
between male and female mandibular specimens.  

Sample Size and Selection: Due to its relatively 
intact state in skeletal remains, the mental foramen 
serves as a significant marker in these 
anthropological assessments. The study was 
conducted on 50 mandibular specimens (25 male 
and 25 female) in the Department of Forensic 
Medicine and Toxicology, RIMS, Ranchi, This 
work aims to explore the sexual dimorphism of the 
mental foramen in detail, focussing on the 
differences in position, size, and quantity among the 
sexes [5,6].  

Study Duration: The study was carried out over a 
six-month period, starting from 1st January 2018 to 
30th June 2018. 

Data Collection: Each specimen was systematically 
analyzed for the following parameters: 

1. Location of the Mental Foramen: Determined 
relative to the mandibular teeth, measured from 
the symphysis menti to the anterior border of 
the foramen. 

2. Size of the Mental Foramen: Measured using 
digital calipers, with dimensions recorded in 
millimeters. 

3. Number of Foramina: Noted for the presence 
of single or multiple foramina on each side of 
the mandible. 

Statistical Analysis: For analysis, data were input 
into a statistical software program. For every 
variable, descriptive statistics like mean, standard 

deviation, and range were computed. The 
significance of the differences between male and 
female specimens was assessed using inferential 
statistics, such as the t-test and the chi-square test. 
For every test, a p-value of less than 0.05 was 
deemed statistically significant. 

Results 

Significant variations in the traits of the mental 
foramen that imply sexual dimorphism were found 
in the study's investigation of 50 mandibular 
specimens (25 male and 25 female). The sexes 
differed greatly in where the mental foramen was 
located. In males, the foramen most frequently 
found parallel to the second premolar's longitudinal 
axis (52% of male specimens), while in females, it 
was most frequently found parallel to the axis 
connecting the first and second premolars (48% of 
female specimens). Sexual dimorphism was also 
evident in the size of the mental foramen, with male 
individuals often having bigger foramina. Male 
specimens had an average mental foramen size of 
3.2 mm, whereas female specimens had an average 
of 2.8 mm. There was a statistically significant 
change (p < 0.05).  

About the quantity of foramina, a greater percentage 
of male specimens (24%) had multiple foramina 
than female specimens (16%), albeit this difference 
was not statistically significant (p > 0.05). These 
results imply that although the location and size of 
the mental foramen in males and females can be 
observed to differ, the quantity of foramina in 
skeletal remains is not a reliable indicator of sex.

 
Table 1: Location of the Mental Foramen 

Sex Location concerning teeth Percentage 
Male In line with the longitudinal axis of the second premolar 52% 
Female Between the first and second premolars 48% 

 
Table 2: Average Size of the Mental Foramen (in mm) 

Sex Average Size (mm) 
Male 3.2 
Female 2.8 

 
Table 3: Incidence of Multiple Foramina 

Sex Multiple Foramina Percentage 
Male Present 24% 
Female Present 16% 

 
Discussion 

The findings of this study advance our knowledge of 
the mental foramen's sexual dimorphism and its 
potential application in forensic and archaeological 
contexts for sex determination. Other research 
suggests that differences in the size and location of 
the male and female mental foramen can be used to 
accurately predict sex in human skeletal remains. 
The results of this investigation provide credence to 

this notion. According to the study, men frequently 
have a larger mental foramen than women, and this 
foramen is more likely to line up with the second 
premolar's longitudinal axis. Since males had more 
bone density and muscular attachments than 
females, these findings are consistent with evidence 
from studies such as Cutright et al. (2003) and 
Agthong et al. (2005), which also indicated that 
males had larger foramina, indicating robust 
mandibular characteristics [7,8].  
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Our analysis revealed no discernible difference in 
the incidence of multiple foramina between the 
sexes, which is in contrast to other studies that 
suggest a higher prevalence of multiple foramina in 
men (Ngeow & Yuzawati, 2003) [9]. This 
discrepancy could be caused by group-specific 
genetic or environmental factors that impact 
mandibular development, highlighting the need for 
regional studies to identify consistent patterns of 
sexual dimorphism. Studies in a variety of 
populations, including Silva et al. (2007) in 
Brazilian communities and Kaur et al. (2015) in 
North Indian people, have shown similar trends in 
the size and position of the mental foramen [10,11].  

There have been some recorded geographical and 
ethnic differences, nevertheless. These differences 
demonstrate how important it is to consider 
population-specific data when applying these 
findings in actual forensic scenarios. Future research 
could focus on expanding the sample size and 
including a more diverse demographics to enhance 
the generalisability of these findings [12]. By 
employing sophisticated imaging techniques, such 
as 3D tomography, to acquire more precise 
evaluations of the characteristics of the mental 
foramen, the accuracy of sex determination methods 
could be further increased. Moreover, examining the 
genetic basis for the formation of the mental 
foramen could provide additional insight into the 
underlying factors that contribute to its sexual 
dimorphism [13].  

Additionally, using machine learning algorithms to 
analyse the patterns and correlations in large 
datasets may enable the creation of automated 
systems for quick and accurate sex determination 
from skeletal remains. These methods would be very 
useful in archaeological and forensic investigations. 
In conclusion, more research and technological 
advancement are needed to properly harness the 
mental foramen's potential in a range of beneficial 
applications, even though it exhibits promise as a 
sex determination marker [14,15]. 

Conclusion 

Sexual dimorphism was discovered in the 
mandibular specimens' mental foramen, indicating 
its potential application in forensic and 
archaeological sex determination. The second 
premolar was in line with the enlarged mental 
foramina of males. Even though numerous foramina 
did not identify sex, the study validated the 
significance of the mental foramen as an anatomical 
landmark. Future research should use more 
sophisticated imaging technologies to refine these 
findings and broaden the demographic diversity of 
sample populations. By enabling accurate sex 
identification from skeletal remains for legal and 
historical documents, these findings may enhance 
forensic inquiry. 
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