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Abstract 

Background: Identification of human skeletal remains is an important part of forensic analysis. In adult skeleton, sex determination is the first 

step, followed by age and stature as age and stature are sex dependent. The present study was conducted to determine sex using mental foramen. 

Materials and Methods: A present study was conducted to determine sex using mental foramen.  A total of 70 panoramic radiographs were 

examined and selected retrospectively. 140 mental foramina were analyzed for the study. 140 mental foramina were located in the panoramic 

radiographs and traced.  The measured distances were tabulated and analyzed. Statistical analysis of the data was done using SPSS Version 20.0 

(SPSS Inc., Chicago, Illinois, USA). Results: In the present study a total of 70 consisted of 35 males and 35 females panoramic radiographs were 

examined and selected retrospectively. Superior tangent to the Lower border of the mandible (SL) was measured. The mean and standard 

deviation in males was18.21±3.12mm on the right side and 18.10±3.45mm on the left side. The mean and the standard deviation in females 

was14.32±2.01mm on the right side and 15.02±2.11mm on the left side. Inferior tangent to the Lower border of the mandible (IL) was also 

measured. The mean and standard deviation in males was 14.91±2.98mm on the right side and 14.54±3.25mm on the left side. The mean and the 

standard deviation in females was 12.24±1.45mm on the right side and 12.65±1.64mm on the left side. Conclusion: The present study concluded 

that mean values of SL and IL were significantly higher in males when compared to females. There was no significant difference between the 

measurements of right and left sides of both males and females. Therefore, mental foramen can be used as a marker for sexual dimorphism. 
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Introduction 

Bone is a structurally important dynamic tissue which provides 

mechanical support for movement, supports viscera and determine 

the size and shape of the body. 

Bone lesions are diverse in size, gross and histological features and 

range from innocuous to rapidly fatal lesions which are diverse in 

nature. It is critical to diagnose these tumors and tumor like lesions 

correctly, stage them accurately and treat them appropriately, so that 

the patients not only survive but also maintain optimal 

function[1].Conventional radiographs usually are the basic means of 

evaluating skeletal lesions as they are inexpensive and easily 

available. Radiological diagnosis of any bone lesion takes into 

account the site of lesion, borders, type of matrix, type of bone 

destruction, number of lesions and the nature and extent of soft tissue 

involvement[2].  

Distinguishing males from females and the differences in ethnic 

groups by analyzing the morphological characteristics of bone is 

important in the fields of physical and forensic anthropology. The 
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mandible is the strongest bone in the human body and persists in a 

well-preserved state longer than any other bone[1]. Therefore, the 

use of morphological features of the mandible is a common approach 

used by anthropologists and forensic dentists in the determination of 

sex. The radiographs are indispensable tools that also aid in forensic 

investigations. The utilization of radiographs for identification is 

valuable if sufficient antemortem records are available. 

Radiographically, MF appears as either round, oblong, slit-like or 

very irregular radiolucent area which is partially or completely 

corticated. MF is located in the body of mandible midway between 

the inferior and alveolar margins. Panoramic radiographs 

(orthopantomogram [OPG]) show bilateral location MF, mandibular 

foramen, ramus, angle, and body of the mandible. OPG allows more 

accurate location of the MF in both horizontal and vertical 

dimensions[3]. Hence, the morphological features of the mandible are 

commonly used by forensic specialists in determining sex. Sex 

determination from skeletal remains is an important aspect of the 

osteologic analysis of a given population[4,5]. Due to the stable 

relation of mental and mandibular foramen with the base of the 

mandible they are used as a reference in morphometric 

analysis[6].The present study was conducted to determine sex using 

mental foramen. 
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Materials and methods 

A present study was conducted to determine sex using mental 

foramen. Before the commencement of the study ethical approval 

was taken from the Ethical Committee of the institute. A total of 70 

panoramic radiographs were examined and selected retrospectively. 

140 mental foramina were analyzed for the study. A distinct mental 

foramen free of any radiographic artefact were included in the study. 

Distorted images, unidentifiable mental foramen and the presence of 

artifacts were excluded from the study. 140 mental foramina were 

located in the panoramic radiographs and traced. Two tangents – one 

superiorly and one inferiorly were drawn to the traced mental 

foramen. Similarly, the lower border of the mandible was traced. 

Perpendiculars from the tangents were drawn to the lower border and 

the distances (in mm) between them were measured (SL and IL) in 

both right and left sides. The measured distances were tabulated and 

analyzed. Statistical analysis of the data was done using SPSS 

Version 20.0 (SPSS Inc., Chicago, Illinois, USA).  

Results 
In the present study a total of 70 consisted of 35 males and 35 

females panoramic radiographs were examined and selected 

retrospectively. Superior tangent to the Lower border of the mandible 

(SL) was measured. The mean and standard deviation in males 

was18.21±3.12mm on the right side and 18.10±3.45mm on the left 

side. The mean and the standard deviation in females 

was14.32±2.01mm on the right side and 15.02±2.11mm on the left 

side. Inferior tangent to the Lower border of the mandible (IL) was 

also measured. The mean and standard deviation in males was 

14.91±2.98mm on the right side and 14.54±3.25mm on the left side. 

The mean and the standard deviation in females was 12.24±1.45mm 

on the right side and 12.65±1.64mm on the left side. 

 

Table 1: Comparison of SL between right and left sides in males (mm) 

Sides Right Left 

No. of samples  35 35 

Mean±SD 18.21±3.12 18.10±3.45 

 

Table 2: Comparison of SL between right and left sides in females (mm) 

Sides Right Left 

No. of samples  35 35 

Mean±SD 14.32±2.01 15.02±2.11 

 

Table 3: Comparison of IL between right and left sides in males (mm) 

Sides Right Left 

No. of samples  35 35 

Mean±SD 14.91±2.98 14.54±3.25 

 

Table 4: Comparison of IL between right and left sides in females (mm) 

Sides Right Left 

No. of samples  35 35 

Mean±SD 12.24±1.45 12.65±1.64 

 

 

Discussion 

Panoramic radiographs are known to show greater part of 

maxillofacial skeleton as a continuous image, thus allowing for more 

accurate localization of both mental foramina in both vertical and 

horizontal dimensions, whereas periapical radiographs may not 

reveal the position of the MF if it is below the edge of the film. 

Moreover, comparative analysis between the right and left foramen is 

also difficult on other conventional radiographs[7,8]. 

In 1974, Wical and Swoope described that despite the alveolar bone 

resorption above the mental foramen, the distance from the foramen 

to the inferior border of the mandible remains relatively constant 

throughout life[9]. 

Studies by Morant et al. (1936), Martin (1936), and Hrdlicka (1940) 

(cited in Humphrey et al[10] on mandible have proved the 

importance of mandible in sex determination. It was noticed that 

sexual differences were more in mandibular ramus height proving its 

significance in sex determination when compared to the body of the 

mandible[11]. 

A study conducted by Rai and Arnad in 2009 indicated that 

measurements of mental foramina to alveolar ridge can be useful for 

specifying gender[12]. 

Lindh et al. in 1995 and Guler et al. in 2005 also suggested that the 

stability of this region does not depend on resorption of alveolar 

process above the foramen[13,14]. 

Malik M et al conducted a study and found that the average values of 

SL and IL were found significantly higher in males than in females. 

But the distances for the right and left sides of a study sample were 

almost similar in both males and females and the results were non-

significant[15]. 

Shanmugasundaram K et al found that the mean values of SL and IL 

were significantly higher in males when compared to females. There 

was no significant difference between the measurements of right and 

left sides of both males and females[16]. 

 

Conclusion 

The present study concluded that mean values of SL and IL were 

significantly higher in males when compared to females. There was 

no significant difference between the measurements of right and left 

sides of both males and females. Therefore, mental foramen can be 

used as a marker for sexual dimorphism. 
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