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Abstract
Background: The identification of sex from human remains is of fundamental importance in forensic science. Among the
skeletal components pelvis and skull, with mandible being the practical element are used for gender determination. Location of
mental foramen can be used to differentiate between sexes and such skeleton metric analysis done on radiographs are found to be
of more accuracy.
Aim: To assess the usefulness of mental foramen as an aid in gender determination.
Materials and Methods: One hundred panoramic radiographs (50 males and 50 females) were selected for mental foramen
analysis. Distance from superior and inferior borders of mental foramen to the lower border of mandible (SL and IL) of both
sides were recorded by drawing tangents to the superior and inferior border of mental foramen and perpendiculars to the lower
border of mandible from tangents. The data obtained were subjected to statistical analysis.
Results: The obtained 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.
Conclusion: Analyzing mental foramen location can be considered as an additional radiographic method to determine gender.
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Introduction
The mandible is a paired bone that develops within
the mandibular arch with embedded teeth and forming
an articulation of the jaw with the cranium called as
temporomandibular joint. The mental foramen is
located bilaterally on the buccal cortical plates of
mandible and commonly lies near the apices of
mandibular premolars. The mental foramen is a funnel
like opening which is located 11- 15 mm superior to
the inferior border of mandible transmitting mental
nerves and vessels which supplies sensory innervations
to lower lip, buccal vestibule and gingival mesial to
first mandibular molar. As wall of foramen is made up
of cortical bone, so when bone density increases mental
foramen becomes difficult to identify on radiographs.
Mental foramen aids in interpreting anatomical
landmarks in oral pathology and forensics as among
many anatomical landmarks in human skull, mental
foramen is a stable landmark on mandible.1,2,3,4
The radiographs are indispensable tools that are
used in forensic anthropology. The radiographic
method is simplest and cheapest method for age
estimation and gender determination when compared to
the histological and biocthemical methods. Among
radiographic methods Panoramic radiography is the
most preferred diagnostic modality as it allows a more
accurate localization of mental foramen. The present
study was conducted with the aim to analyses and
signify the average measurements of distance from
superior and inferior borders of mental foramen to the
lower border of mandible (SL and IL) of both sides in
gender determination.1,2,3,4

Materials and Methods
The present retrospective study was performed in
department of Oral Medicine, Radiology and Diagnosis
on the panoramic radiographs of outpatients aged
between 18-65 years, which visited the department for
routine dental check-up. All the subjects were briefed
about the study and an informed consent was taken. The
study was conducted after getting approval from the
ethical committee.
The sample size includes 100 panoramic
radiographs of 50 males and 50 females. Thus a total
200 mental foramen were studied for analysis. The
patients were subjected to the digitalized panoramic
radiograph with the use of appropriate radiation
protection measures. All the radiographs were captured
using digital Panoremic machine - Vatech Pax-400C.
The inclusion criteria for radiographs were: patients
above 18 years of age with no oral-maxillofacial
surgical intervention and high quality radiographs with
correct positioning. The exclusion criteria for the
radiographs were: presence of artifacts, distortion of
images, presence of any pathology, surgical
interventions, non-visualization of mental foramen and
patients below 18 years of age.
Out of 160 screened panoramic radiographs, a total
of 100 radiographs (50 males and 50 females) were
selected for the study in which mental foramen was
clearly seen and was identified as a separate entity.
Tangents were drawn to the superior and inferior border
of mental foramen on le and right sides and then
perpendiculars were drawn from tangents to the lower
border of mandible on both sides. The distances were

Santosh University Journal of Health Sciences 2016;2(1):12-14

12

Mamta Malik et al.

Mental foramen: An Indicator for Gender Determination - A Radiographic Study

measured from superior border of mental foramen to
inferior border of mandible as S-L and from inferior
border of mental foramen to inferior border of mandible
as I-L (Fig. 1).
Statistical analysis was carried out using t‑test and
Chi‑square test that included the mean values in males
and females of both the right and left side. Statistical
analysis was carried out using t‑test and Chi‑square test
that included the mean values in males and females of
both the right and left sides.
Results
In the present, the mean distance in centimeter with
standard deviation from the superior border of the
mental foramen to the lower border of the mandible
(S‑L) on the right side in males was 1.73±0.04, whereas
it was 1.53±0.05 in females. On the left side, it was
1.69±0.07 in males and 1.52±0.04 in females [Tables 1
and 2]. Also the mean distance from the inferior border
of the mental foramen to the lower border of the
mandible (I‑L) on the right side in males was
1.42±0.06, whereas it was 1.24±0.05 in females. On the
left side, it was 1.41±0.04 in males and 1.22±0.04 cm in
females [Tables 1 and 2].
The comparison of S‑L and I‑L between the right
and left sides in males described a non-significant
difference (P = 0.60 and P = 0.139). In the same way,
the comparison of S‑L and I‑L between the right and
left sides in females showed a non-significant
difference (P = 0.154 and P = 0.063) [Tables 3 and 4].
The comparison of S‑L between males and females
showed a highly significant difference (P = 0.001) on
the right side and a highly significant difference (P =
0.001) on the left side [Table 5]. The comparison of I‑L
between males and females showed a highly significant
difference (P = 0.001) on the right side and a highly
significant difference (P = 0.001) on the left side [Table
6].

Fig. 1: Distance from superior and inferior border
of mental foramen (S-L and I-L)
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Table1: SL and IL in Males
RT
Left
1.73±0.04
1.69±0.07
1.42±0.06
1.41±0.04
Table 2: SL and IL in Females
RT
Left
1.53±0.05
1.52±0.04
1.24±0.05
1.22±0.04

Table 3: Comparison between Right and Left Side
in Males
RT
Left
P value
SL
1.73±0.04
1.69±0.07
0.060
NS
IL
1.42±0.06
1.41±0.04
0.139
NS
Table 4: Comparison between Right and Left Side
in Females
RT
Left
SL
1.53±0.05
1.52±0.04
0.154
NS
IL
1.24±0.05
1.22±0.04
0.063
NS
Table 5: Comparison between Males and Females –
Right Side
SL
IL

Males

Females

1.73±0.04
1.42±0.06

1.53±0.05
1.24±0.05

P
value
0.001
0.001

Significance
Significant
Significant

Table 6: Comparison between Males and Females –
Left Side
SL
IL

Males
1.69±0.07
1.41±0.04

Females
1.52±0.04
1.22±0.04

P value
0.001
0.001

Significance
Significant
Significant

Discussion
The mental foramen is a funnel-like opening in the
lateral surface of the mandible at the terminus of the
mental canal. The mental foramen has been reported to
vary in position in different ethnic groups and gender.
Panoramic radiographs are well known to show greater
part of maxilla-facial skeleton as a continuous image,
thus allowing for a more accurate localization of both
mental foramina in both vertical and horizontal
dimensions. Whereas periapical radiographs may not
reveal the position of the mental foramen if it is below
the edge of the film. Comparative analysis between
right and left foramen is also difficult on other
conventional radiographs. It is because of this reason
we selected panoramic radiographs to study mental
foramen.4,5,6,7
Wical and Swoope in 1974 stated 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.8
Lindh et al. in 1995 and Guler et al. in 2005 also
suggested that the stability of this region does not
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depend on resorption of alveolar process above the
foramen. And thus the vertical measurements in
panoramic radiography are clinically applicable,
because of the stability of the basal bone and mental
foramen, these landmarks were selected as a point of
reference for our study.9,10
Four types of radiographic appearance of the
mental foramen were classified by Yosue and Brooks in
1989. First being the continuous type in which the
mental canal is in continuation with the mandibular
canal, the separate type in which the foramen is
distinctly separated from the mandibular canal and
appears as a well‑defined radiolucency with a distinct
border of condensing bone. In the diffuse type, the
foramen has an indistinct border. In Un-identified
type, the foramen cannot be seen. As the separate type
is common and easy to identify on panoramic
radiograph, we selected this type for the present study.
Akgul and Toygar in 2002 reported that in comparative
analyses between genders, the morphometric study by
means of panoramic radiography reveals differences
and inherent alterations in the evaluated groups.4,7,11,12
In our study, the mean values of S-L and I-L were
significantly high in males as compared with females,
and the results were found similar with those of
Thomas et al., Mahima et al, Catovie et al, Nidhin et al
and Akhilesh et al.4,7,13,14,15
Vodanovic et al in 2006 found that the mean value
of I-L does not exhibit sexual dimorphism. The
difference may be due to racial diversity of the study
population. In our study, this value was also
significantly high in males, which also corresponds to
the studies of Enlow et al, Amorim et al and Akhilesh et
al.16
The distances (S-L and I-L) for the right and left
sides of an individual showed that the values were
almost similar, with a non-significant difference, and
this is applicable for both the male and the female
groups. This is similar to the study of Thomas et al,
Nidhin et al and Akhilesh et al. Therefore, the distances
from any of the sides can be used as a representative for
gender discrimination.4,7
Conclusion
Panoramic radiography can be considered as an
additional radiographic method to determine gender
from the skeletal remains because it is efficient for
making the proposed measurements which is
particularly important in mass disaster events, in which
the jaws are available in fragments. Based on the results
of this study there is a significant difference in the
distance from the mental foramen to the lower border of
the mandible in males and females, thus it is possible to
conclude that the distances from the mental foramen to
the lower border of the mandible exhibit sexual
dimorphism and can be used in gender determination.

References
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Santosh University Journal of Health Sciences 2016;2(1):12-14

Al-Shamout R, Ammoush M, Alrbata R, Al-Habahbah A.
AGE AND GENDER DIFFERENCES IN GONIAL
ANGLE, RAMUS HEIGHT AND BIGONIAL WIDTH
IN DENTATE SUBJECTS. Pakistan Oral & Dental
Journal Vol 32, No. 1 (April 2012).
Haghanifar S, Rokouei M. Radiographic evaluation of the
mental foramen in a selected Iranian population Indian J
Dent Res, 20(2),2009.
Shah P P, Parikh K K, Shah M J, Khan F. Radiographic
Study of Mental Foramen in a Selected Indian Population
in Kheda District, Gujarat. Journal of Indian Academy of
Oral Medicine and Radiology, January-March
2013;25(1):13-17.
Naroor N, Shenai P, Chatra L, Veena K.M, Rao P K,
Shetty P. Gender determination using the mental
foramen. Journal of Cranio-Maxillary Diseases / Vol 4 /
Issue 2 / July 2015.
Gangotri S, Patni V M, Sathwane R S. Radiographic
Determination of Position and Symmetry of Mental
Foramen in Central Indian Population. Journal of Indian
Academy of Oral Medicine and Radiology, April-June
2011;23(2):101-103.
Jamdade A, Yadav S, Bhayana R, Khare V, Pardhe N,
Mathur N. RADIOGRAPHIC LOCALIZATION OF
MENTAL FORAMEN IN A SELECTED INDIAN
POPULATION. Innovative Journal of Medical and
Health Science 3:5 September – October (2013);249–253.
Chandra A, Singh A, Badni M, Jaiswal R, Agnihotri A.
Determination of sex by radiographic analysis of mental
foramen in North Indian population. J Forensic Dent
Sci.5(1):52-55.
Wical KE, Swoope CC, authors. Studies of residual ridge
resorption. Part 1. Use of panoramic radiographs for
evaluation and classification of mandibular resorption. J
Prosthet Dent. 1974;32:7–12.
Lindh C, Peterson A, Klinge B, authors. Measurements of
distance related to the mandibular canal in radiographs.
Clin Oral Implant Res. 1995;6:96–103.
Guler AU, Sumer M, Sumer P, Bicer I, authors. The
evaluation of vertical heights of maxillary and
mandibular bones and the location of anatomic landmarks
in panoramic radiographs of edentulous patients for
implant dentistry. J Oral Rehabil. 2005;32:741–6.
Yosue T, Brooks SL, authors. The appearance of mental
foramina on panoramic radiographs. I. Evaluation of
patients. Oral Surg Oral Med Oral Pathol. 1989;68:360–4.
Yosue T, Brooks SL, authors. The appearance of mental
foramina on panoramic radiographs. II. Experimental
evaluation. Oral Surg Oral Med Oral Pathol.
1989;68:488–92.
Mahima VG, author. Mental Foramen for gender
determination: A panoramic radiographic study. MedicoLegal Update. 2009;9:33–5.
Thomas CJ, Madsen D, Whittle C, authors. A radiologic
survey of the edentulous mandible relevant to forensic
dentistry. Leb J Dent Med. 2004;3:15–20.
Catovie A, Bergman V, Seifert D, Poljak-Guberina R,
authors. Influence of sex, age and presence of functional
units on optical density and bone height of the mandible
in the elderly. Acta Stomatol Croat. 2002;36:327–8.
Vodanovic M, Dumancic J, Demo Z, Mihelic D, authors.
Determination of sex by discriminant functional analysis
of mandibles from two Croatian archeological sites. Acta
Stomatol Croat. 2006;40:263–77.

14

