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ABSTRACT
Introduction: Sex of an individual can be identified by bones eg with all the bones we can identify
the sex by 100%. Mandible is considered as one of the stronger bones of the skull available for gender
identification. Mandibular measurements can be used for the identification of gender either on dry
mandible or through panoramic radiography or cone-beam computed tomography
Aim: The purpose of our study is to assess the usefulness of mandibular ramus flexure (left) in gender
determination.
Materials and methods: An orthopantomograph was used in a retrospective study of 60 subjects (30
males and 30 females). They ranged in age from 20 to 40 years. For the study, ideal
orthopantomography was chosen. These samples were separated based on their birth date and the date
of the radiograph.
Results: The ramus flexure of males were 2.93 and the ramus flexure of females were 2.67. The
standard deviation of males was 0.73968 and females were 0.66089. The difference between males
and females was 0.07879. The standard mean error of males was 0.13505 and females was 0.12066.
The difference in standard mean error was 0.01439.
Conclusion: We discovered that orthopantomograph measurements of the mandibular ramus flexure
(left side) were reliable for determining sex. As a result, we strongly advise using mandibular ramus
flexure (left side) as a forensic aid for gender determination.
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INTRODUCTION Mandible is considered as one of the stronger
Sex-determination system is a biological ~bones of the skull available for gender
system that determines the development of identification. Mandibular measurements can be
sexual characteristics in an organism. Sex of an ~ used for the identification of gender either on dry
individual can be identified by bones eg with ~ mandible or through panoramic radiography or
all the bones we can identify the sex by 100%.  cone-beam computed tomography(1).
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The pelvis is the most accurate part of the
skeleton for sex determination. And there are a
number of morphological differences between
males and females(2). Here we have a male
pelvis. The differences between male and female
pelves are the most accurate way of determining
sex in individuals(3).

In the absence of DNA results, skeletal remains
can be used to infer the gender of a subject using
two methods: morphological and
anthropometric(4). The morphological approach
is based on examining the bones that exhibit the
most sexual dimorphism, primarily the skull and
pelvis(5) . This method, however, is not always
accurate, especially if the skull is fragmented or
incomplete. Age can also have an impact on the
results, particularly in elderly women whose
skull morphology resembles that of men(6) .
Although morphological methods are critical for
a preliminary sex assessment, they also rely on
the examiner's experience and are thus somewhat
subjective and unreliable(7).

Gender analysis and estimation are performed
with nearly 90 to 100% accuracy using a
complete skeleton in defining morphologic
features for gender determination(8). On the
other hand, determining identity can be difficult
when incomplete or fragmentary bones and
bodies are severely damaged, as in the case of a
mass disaster. The skull is the second-best mark
for gender identification after the pelvis(9).

However, in cases where a complete dry skull is
not found, the mandible, as the largest, most
rigid, and dimorphic bone of the skull, may play
an important role in gender determination. It is
sensitive during the development of children and
has many dimorphic characteristics that can be
used to estimate gender(10).

Mandibular characteristics, such as the gonial
angle, ramus length and breadth, flexure and
other morphologic measurements have been
reported. Simultaneously, the dependability of
these measurements has sparked debate among
researchers. The dimorphic characteristics of
some parameters used in other jaw studies were
inconsistent in the literature. (11) Furthermore, it
is well known that skeletal features differ
between different populations. As a result, each

population necessitates a self-specific criterion
for gender assessment.The purpose of our study
IS to assess the usefulness of mandibular ramus
flexure (left) in gender determination.

MATERIALS AND METHODS

This study was conducted in the department of
forensic odontology and the samples were
collected from the archives of the department of
oral medicine and radiology units, saveetha
dental college, chennai. An orthopantomograph
was used in a retrospective study of 60 subjects
(30 males and 30 females). They ranged in age
from 20 to 40 years. For the study, ideal
orthopantomographs was chosen. These samples
were separated based on their birth date and the
date of the radiograph. The study excluded
pathological,  fractured, deformed, and
developmental mandible disturbances. To avoid
bias, each radiograph was assigned a code that
did not reveal the patient's gender at the time of
analysis. These radiographs were then viewed in
Planmeca Rome ix viewer software 2.9.2.R. The
presence or absence of a distinct flexure or
angulation of the posterior margin of the
mandibular ramus at the level of the occlusal
plane, which appears to be an extremely accurate
predictor of sex, was discovered to aid in the
determination of sex. A tangent line was drawn
on the ramus's posterior margin, and an
orientation line was drawn on the occlusal plane
of the mandibular molars, which was extended to
the ramus. Because the radiographs used in this
investigation were already in the system, no
ethical approval was required.

For male- Ramus flexure present at the level of
occlusion or above the level of occlusion

For female- Ramus flexure sometimes absent (
looks straight ), if present, maybe above or below
the level of occlusion.

1).Upper ramus breadth: the distance between the
ramus's most anterior and most posterior points
as it passes through the sigmoid notch.

2).Lower ramus breadth: the distance along a line
parallel to the previous one from the most
anterior to the most posterior point of the ramus
at the level of the occlusal plane. (For each side,
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an average ramus breadth value of upper and
lower ramus was calculated and used for further
analysis.)

A horizontal orientation line was digitally traced
through the summit of the gonial angle for
standardisation and was used for the following
measurements:

3).Condylar ramus height: The distance from the
condylion (the craniometric point at the tip of the
mandibular condyle) to the intersection of the

orientation line with the inferior border of the
ramus.

4).Projective
distance between
orientation line.

ramus height :The projective
the condyloid and the

5).Coronoid ramus height: the distance between
the coronion (the craniometric point at the tip of
the mandibular coronoid process) and the
orientation line's intersection with the inferior
border of the ramus.

FIGURE 2: shows mandibular ramus flexure (right).

FIGURE 3: shows criteria.
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0.66089. The difference between males and
females was 0.07879. The standard mean error of
males was 0.13505 and females was 0.12066.
The difference in standard mean error was
0.014309.

RESULTS
In this study the ramus flexure of males was
higher than the ramus flexure of females. The
ramus flexure of males were 2.93 and the ramus
flexure of females were 2.67. The standard
deviation of males was 0.73968 and females were

4.00-

3.00

2.00-]

Mean Ramusflexure

1.00-

Female

Male

Sex

Error Bars: 95% Cl

GRAPH 1
Group Statistics
sex N MEAN STD. STD. MEAN
DEVIATION ERROR
Ramusflexure
Male 30 2.9333 .73968 .13505
Female 30 2.6667 .66089 .12066
levene's test
for equality | t df Sig (2 | Mean Std. 95% confidence
of variances tailed) differenc | Error interval of the
F. Sig e differenc | difference Upper
e Lower
ramus .068 1.47 | 58 0.146 0.26667 | 0.18110 | 0.09584 0.62918
flexure .796 2
1).Equal
variance
S
assumed 57.280 0.146 0.26667 | 0.18110 | 0.09594 0.62927
2). Equal 1.47
variance 2
S not
assumed
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DISCUSSION

The identification of sex from human remains is
critical in forensic medicine and anthropology,
particularly in criminal investigations, the
identification of missing people, and attempts to
reconstruct the lives of ancient populations(12).
Determine sex from fragmented jaws and
dentition is an important aspect of forensics(13).
Sex identification based on morphological marks
is subjective and likely to be inaccurate, whereas
methods based on measurements and
morphometry are accurate and can be used to
determine sex from the skull(14). Mandibles
were used for the analysis for two simple reasons:
first, there appear to be few standards that use this
element, and second, this bone is frequently
recovered largely intact. In my study it is seen
that males have higher mandibular ramus flexure
(2.93) than females (2.67).

Panorama radiography has been proven to be
accurate in providing anatomic measurements.
The orthopantomograph has been advocated as a
routine and widely used screening tool for the
diagnosis of oral diseases by clinicians(10). The
primary benefits of panoramic images are their
broad coverage, low patient radiation dose, and
quick image acquisition time. Other advantages
include the absence of superimposed image
interference. Additionally, image enhancement
and enlargement provide an accurate and
reproducible method of measuring the selected
points. The limitations of this technique are
magnification and geometric distortion; the
vertical dimension is little altered in comparison
to the horizontal dimension; and this technique is
quite sensitive to positioning errors due to the
relatively narrow image layer.

Donnelly et al. (1998)(7), Indrayana et al. (1998),
Hill (2000), and Kemkes-Grottenthaler et al.
(2002) investigated the sexual dimorphism of the
mandibular ramus flexure using direct visual
assessment and found that the results were
contradictory and not repeatable. Haun
(15)(2000) questions the predictive accuracy of
mandibular ramus flexure as a single indicator of
sexual dimorphism and advises caution when
using this technique in the absence of other
morphological and osteometric indicators,
particularly when dealing with fragmentary

forensic or rare fossil remains. (7,16) Giles used
anthropometric measurements on mandibles of
known sex and reported mandibular ramus
height, maximum ramus breadth, and minimum
ramus breadth as highly significant, with an
accuracy of 85% in American Whites and
Negroes(17,18). In South African Whites, Steyn
and Iscan (1998) achieved an accuracy of 81.5%
with five mandibular parameters (i.e. bigonial
breadth, total mandibular length, bicondylar
breadth, minimum ramus breadth, and gonion-
gnathion). (19)Dayal et al. (2008) discovered that
mandibular ramus height was the most accurate
parameter in their study, with 75.8%
accuracy.(20)

CONCLUSION
Because of its resistance to damage and
disintegration, the mandibular ramus can be

considered a valuable tool in gender
determination. We discovered that
orthopantomograph  measurements of the

mandibular ramus flexure (left side) were reliable
for determining sex. As a result, we strongly
advise using mandibular ramus flexure (left side)
as a forensic aid for gender determination.
Further research on more diverse populations to
assess the significance of these parameters is
recommended in light of these findings.
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