
e-ISSN: 0976-822X, p-ISSN:2961-6042 

Available online on http://www.ijcpr.com/ 
 

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 1673-1676 

Ranjan et al.                            International Journal of Current Pharmaceutical Review and Research  

1673 

Original Research Article 

Study for Determination of Sex using Mental Foramen: An Institutional-
Based Study 

Rajiv Ranjan1, Kunal Babu2, Puja Deep3 
1Assistant Professor, Department of FMT, Anugrah Narayan Magadh Medical College & Hospital, Gaya, 

Bihar, India 
2Tutor, Department of FMT, Anugrah Narayan Magadh Medical College & Hospital, Gaya, Bihar, India 
3MD, Department of Obstetrics & Gynaecology, Nalanda Medical College & Hospital, Patna, Bihar, India 
Received: 27-02-2025 / Revised: 25-03-2025 / Accepted: 27-04-2025  
Corresponding Author: Puja Deep 

Conflict of interest: Nil 
Abstract: 
Background: Sex determination is a fundamental component of forensic identification. The mental foramen, 
located on the anterior surface of the mandible, displays sexual dimorphism in its position and morphology, 
making it a potential radiographic marker for sex estimation. 
Aim: To determine the role of mental foramen characteristics in sex determination using radiographic analysis in 
a defined population. 
Materials and Methods: A cross-sectional study was conducted on 180 individuals (90 males, 90 females) from 
March 2024 to March 2025 in the Department of Forensic Medicine and Toxicology, Gaya. Standardized 
orthopantomograms were analyzed for shape, position, and vertical distance of the mental foramen. Data were 
statistically evaluated for sex-based differences. 
Results: Males showed significantly greater vertical distances of the mental foramen from the lower mandibular 
border. Round foramina and positions below the second premolar were more common in males, while females 
predominantly had oval foramina between the first and second premolars. The overall sex determination accuracy 
was 82%. 
Conclusion: Radiographic evaluation of the mental foramen demonstrates reliable sexual dimorphism and can 
aid in forensic sex identification. 
Keywords: Mental foramen, Sex determination, Forensic odontology, Orthopantomogram. 
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Introduction

Sex determination plays a critical role in forensic 
identification, particularly in cases involving 
decomposed, mutilated, or skeletal human remains 
[1]. Among various anatomical landmarks used for 
this purpose, the mental foramen—an important 
opening located on the anterior surface of the 
mandible—has gained significant attention due to its 
visibility and accessibility in radiographic 
assessments. The mental foramen transmits the 
mental nerve and vessels, and its position, shape, 
and size show notable variations between 
individuals and between sexes [2,3]. 

Radiographic techniques such as 
orthopantomograms (OPGs) have enabled the 
detailed visualization of the mental foramen, 
facilitating its use as a potential forensic marker [4]. 
Studies have suggested that sexual dimorphism 
exists in the position (both vertical and horizontal), 
diameter, and relative distance of the mental 
foramen to specific mandibular landmarks, allowing 
for differentiation between male and female 

mandibles. These morphometric analyses are 
particularly useful in population-specific studies due 
to ethnic and regional variations [5,6]. 

This institutional-based study aims to evaluate the 
role of the mental foramen in determining sex using 
standardized radiographic measurements, 
contributing to the growing body of forensic 
odontological research. By analyzing these 
parameters, the study intends to establish reliable 
indicators of sexual dimorphism applicable to the 
local population [7,8]. 

To determine the effectiveness of mental foramen 
characteristics in sex determination through 
radiographic analysis in a defined population at an 
institutional level. 

Materials and Methods 

Study Design: This study was designed as a cross-
sectional, observational study conducted to evaluate 
the role of the mental foramen in sex determination 
using radiographic analysis. 
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Study Setting and Duration: The study was carried 
out in the Department of Forensic Medicine and 
Toxicology, Gaya, Bihar, over a period of one year, 
from March 2024 to March 2025. 

Sample Size: A total of 180 participants were 
included in the study. The sample consisted of an 
equal number of male and female subjects (90 males 
and 90 females), selected to ensure balanced 
representation for comparison. 

Inclusion Criteria 

• Individuals aged between 20 and 60 years. 
• Subjects with intact mandibles and visible 

mental foramina on radiographs. 
• No history of mandibular trauma, surgery, or 

congenital anomalies affecting the jaw. 

Exclusion Criteria 

• Poor-quality radiographs or unclear 
visualization of the mental foramen. 

• Individuals with pathological lesions or 
fractures in the mandibular region. 

• Edentulous mandibles. 

Radiographic Analysis: Digital 
orthopantomograms (OPGs) were used for all 
participants. Measurements of the mental foramen 
were taken using standard software tools. 
Parameters studied included: 

• Horizontal position of the mental foramen about 
mandibular teeth. 

• Vertical position from the lower border of the 
mandible. 

• Shape and diameter of the mental foramen. 

Data Collection and Statistical Analysis: All 
measurements were recorded independently by two 
observers to minimize observer bias. The data were 
tabulated and analyzed using SPSS software 
(version XX). Descriptive statistics were used to 
summarize the data. The student’s t-test and Chi-
square test were applied to assess statistical 
significance between male and female 
measurements, with p < 0.05 considered statistically 
significant. 

Results 

Sample Demographics 

• Total Participants: 180 

o Males: 90 (50%) 
o Females: 90 (50%) 

Radiographic Measurements 

Measurements were obtained from digital 
orthopantomograms (OPGs), focusing on the 
following parameters: 

1. Distance from Superior Margin of Mental 
Foramen (SMF) to Lower Border of 
Mandible (LBM): 

o Males: Mean = 17.5 mm (SD ±1.2) 
o Females: Mean = 15.3 mm (SD ±1.1) 
o Statistical Significance: p < 0.001 

2. Distance from Inferior Margin of Mental 
Foramen (IMF) to LBM: 

o Males: Mean = 12.0 mm (SD ±1.0) 
o Females: Mean = 10.5 mm (SD ±0.9) 
o Statistical Significance: p < 0.001 

3. Shape of Mental Foramen: 

o Males: Predominantly round (65%) 
o Females: Predominantly oval (70%) 
o Statistical Significance: p = 0.002 

4. Horizontal Position Relative to Mandibular 
Teeth: 

o Males: Most commonly located below the 
second premolar (60%) 

o Females: Most commonly located between 
the first and second premolars (55%) 

o Statistical Significance: p = 0.015 

Sex Determination Accuracy 

Using discriminant function analysis based on the 
above parameters: 

• Overall Accuracy: 82% 

o Males Correctly Identified: 85% 
o Females Correctly Identified: 79%

 
Table: Radiographic Parameters of Mental Foramen for Sex Determination 

Parameter Male (n = 90) Female (n = 90) p-value 
Distance from SMF to LBM (Mean ± SD) 17.5 mm ± 1.2 15.3 mm ± 1.1 < 0.001 
Distance from IMF to LBM (Mean ± SD) 12.0 mm ± 1.0 10.5 mm ± 0.9 < 0.001 
Shape of Mental Foramen (Most 
Common) 

Round (65%) Oval (70%) 0.002 

Horizontal Position Relative to Teeth 
(Most Common) 

Below the second 
premolar (60%) 

Between 1st & 2nd 
premolars (55%) 

0.015 

Sex Determination Accuracy 85% 79% — 
 
Discussion The present institutional-based study evaluated the 

utility of the mental foramen in determining sex 
through radiographic analysis among 180 
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individuals (90 males and 90 females) in the 
Department of Forensic Medicine and Toxicology, 
Gaya. The results revealed statistically significant 
differences in the vertical position, horizontal 
location, and shape of the mental foramen between 
sexes. Males exhibited higher mean distances from 
the superior and inferior borders of the mental 
foramen to the lower border of the mandible 
compared to females. Additionally, round-shaped 
foramina and a position beneath the second premolar 
were more common in males, whereas females more 
frequently presented oval-shaped foramina located 
between the first and second premolars. 

Comparative Studies 

Numerous studies have corroborated the findings of 
sexual dimorphism in mental foramen positioning: 

• Singh R et al. (2017) conducted a study in North 
India and found that the mental foramen was 
more inferiorly placed and round in males, 
whereas it was closer to the alveolar crest and 
oval in females [9]. 

• Mahajan A et al. (2014) also reported 
significant differences in foramen location and 
shape between sexes in a Punjabi population 
using OPGs [10]. 

• Al-Khateeb T et al. (2007) in a Jordanian 
sample highlighted similar dimorphic 
characteristics, particularly in the vertical 
positioning of the mental foramen [11]. 

• Prabodha LBL et al. (2021) conducted a Sri 
Lankan study which emphasized the importance 
of population-specific standards for accurate 
sex estimation using mental foramen 
parameters [12]. 

Limitations 

• The study was limited to a single institution and 
geographic region, which may affect 
generalizability to other populations. 

• Only radiographic parameters were considered; 
no anatomical dissections were performed to 
validate the radiographic findings. 

• Observer variability, despite dual assessment, 
may have introduced minor measurement bias. 

• Age-related variations in mandibular bone 
remodeling were not considered, which could 
influence mental foramen location. 

Future Aspects 

• Future multicenter studies involving diverse 
populations across different geographic and 
ethnic backgrounds can enhance applicability. 

• Integration with 3D imaging techniques (like 
CBCT) may yield more precise spatial 
measurements. 

• Correlating radiographic findings with actual 
osteological data can strengthen forensic 
reliability [13]. 

• Developing software-based sex prediction 
models using mental foramen metrics could 
assist forensic experts in rapid identification. 

Conclusion 

The study concludes that the mental foramen 
demonstrates consistent sexual dimorphism in terms 
of shape, vertical positioning, and horizontal 
location on radiographs. These parameters, when 
carefully measured, can serve as reliable indicators 
for sex determination in forensic examinations, 
particularly in skeletal remains. Thus, radiographic 
analysis of the mental foramen holds significant 
promise as a non-invasive, accessible, and cost-
effective tool in forensic odontology. 
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