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Abstract

Introduction:  Variety of  mandibular
morphometric measurements determines the
population and sex differences of facial
skeleton. This study is aimed to determine the
mandibular morphometric measurements of
Sri Lankan population.

Materials and methods: Thirteen different
mandibular measurements were obtained in 75
dry mandibles of which the gender and age
were determined referring to the standard
literature. Optimum measures were undertaken
to reduce the intra and inter observer bias. The
data were analysed using Minitab 19 version.
Mean £ SD, mean difference and P- value of
each morphometric parameter for both sexes
were analysed separately by using Minitab 19
version.

Results and discussion: The sample consisted
of 40 male and 35 female mandibles, age
ranging from 60 — 80 years with the mean age
of 67.545 +4.36765. The mean value of each
morphometric parameter in males were higher
except in the mandibular angle and the height
and breadth of the mandibular body. The
maximum mandibular length, bigonial width,
maximum ramus height, bicondylar breadth,
bicoronoid breadth, bimental breadth and
mandibular notch depth of males showed
statistical significance (P<0.05). The mean
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values of all the parameters were different
from values of the different populations.

Conclusions:  Mandibular
characteristics of  Sri
distinctiveness within the population and a
direct relationship with the sex. These findings
provide information for objective assessment
facial skeletons of Sri Lankans.

morphometric
Lankans showed
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Introduction

The lower jaw is formed by the mandible,
which is the largest and strongest bone in the
human face skeleton*?34% The mandible, the
largest bone in the face has horizontally curved
body, convex forwards and two broad rami
ascending posteriorly. The mandibular body is
U shaped and it is formed by union of two left
and right halves at the symphysis menti. The
angle of the mandible is the place where the
inferior margin of the mandible meets the
posterior margin of the ramus. The mandibular
rami which project perpendicularly upward
contains head, neck and coronoid process34°

The gender, age, stature, life style, and health
status of extinct individuals are all addressed
in the detailed study of morphology and
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morphometry of human skeletons?®7#°, The
mandible is one of the skull bones that can be
used to establish a diseased person's gender,
age, eating habits/diet, and  oral
health?3451011 " The mandible is a compact
bone that resists fragmentation and
deterioration after death because it is a
compact bone. The mandible is one of the most
prevalent features in diseased individuals'
skeletal remains, and it may be used to
determine gender and estimate the age of the

human at death because the jaw changes with
tim83’4’5’6’12.

The sex determination of the victims found in
warfare, tsunami, earth quick, landslides,
explosions, forensic remains and
archaeological remains is generally based on
DNA studies and morphological and
morphometrical assessment of pelvic bones
and skull bones®#°81314 When these bones
are unavailable, sex determination of unknown
are carried out by assessing mandibular
morphometry and morphology such as gross
size, robustness, gonion morphology, chin
morphology, ramus morphology, muscular
markings over the body surface of the
mandible etc341114.15,

As mandible is the strongest bone of the face,
there is less chances of its damage during
disaster and accidents and even decaying after
death. It was reported that the mandible
remains its shape better than other bones for a
long time after death of the individuals>#1°16,
This is of particular importance in relation to
human identification as its durability. This
quality was exploited to identify extinct
individuals gender, age, facial morphologies
etc and even determination of the ancestry of
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the individual using available fragments of
mandibles in archaeological skeletal remains
by using mandibular dimensions as different
populations across the world represented by
different morphometric values>®171416,

Male and female mandibles differ from
morphological features such as robustness,
gonion morphology, chin morphology, ramus
morphology, muscular markings over the body
surface of the mandible®>*!1415  The
morphological assessment of mandible of an
individual is concluded with the individual’s
skills and experience and it depends on the
person who takes part in the study and hence
the morphological assessment becomes
subjective and unreliable!!12181%  Therefore,
globally various morphometrical assessments
on mandibles have been conducted to
determine thee variations of mandibular
dimensions among gender in different
populations in the globg?02122:23.24.25

These findings are more useful to maxillofacial
surgeons, plastic surgeons, medico legal
authorities, archaeologists and anthropologists
for confirmation of their interpretation of
mandibular  observations in  different
populations and reconstruction of facial
morphologies of the respective populations.

Researchers in different regions in the world
are still working on dry or living mandibles to
evaluate the morphology and morphometry of
mandible and to analyse the relationship of the
morphology and morphometry of the mandible
to the particular population group and they
concluded that different population show
population specific morphometric parameters
of the mandibles?:2122.26.27.28
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Thus the present study was designed to
determine the morphometrical variations of
mandibles among male and female Sri
Lankans.

Materials and Methods

The present study has been designed to analyse
the morphometric parameters of male and
female dry mandibles of Sri Lankans. The dry
mandibles were collected from the Department
of Anatomy, Faculty of Medicine, Wayamba
University of Sri Lanka and Department of
Anatomy, Faculty of Medicine, University of
Peradeniya, Sri Lanka for the study. The
fragmented mandibles and mandibles with
abnormal morphologies were excluded from
the study. The gender of the selected
mandibles for the study was determined by
assessing the morphological characteristics of
the mandibles reported by Williams et al.,
2000. The age of each mandible was
determined by following the methods
described by Williams et al., 2000. Thirteen
mandibular measurements described in table
1.1 were taken from the 75 selected mandibles
by following the bony landmarks of the
diagrammatic representation (Fig 1.1). All the
measurements were taken by using mandibular
meter and digital Vernier calliper. Each
measurement was taken thrice and mean value
was taken for the analysis. Male and female
mandibular measurements were analysed
separately to  generate  morphometric
parameters for male and female Sri Lankans.
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Figure 1.1. Mandible measurements

1-maximum mandibular length 2- bigonial
width 3- maximum ramus height, right and left
4-mandibular length (projection) 5- bicondylar
breadth 6- bicoronoid breadth 7- mandibular
notch breadth 8- height of the mandibular body
at the mental foramen 9- bimental breadth 10-
breadth of the mandibular body 11- minimum
ramus breadth 12- mandibular angle 13-
mandibular notch depth
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Table 1.1 Mandible measurements

Mandibular Description of measurement using bony landmarks of mandible
measurements

1- Maximum mandibular | Distance from the anterior midline point on the chin (pogonion) to a
length center point of the bigonion line.

2- Bigonial width Direct distance between the right and left gonion.

3- Maximum ramus height | Direct distance from the highest point on the mandibular condyle to

the gonion.
4- Mandibular length Distance from the anterior midline point on the chin (pogonion) to
(projection) the perpendicular line tangent to the posterior point of the left
condyle.
5- Bicondylar breadth Direct distance between the most lateral points on the two condyles

(condylion laterale).

6- Bicoronoid breadth Direct distance between the points at the tip of the two coronoid
processes (coronion)

7- Mandibular notch Direct distance from the condylion superior point to the coronion.
breadth
8- Height of mandibular Direct distance from the alveolar process to the inferior border of the
body mandible perpendicular to the base at the level of the mental
foramen.
9- Bimental breadth Direct distance between the most inferior point on the margin of the

mandibular mental foramen (mentale).

10- Breadth of mandibular | Maximum breadth measured in the region of the mental foramen

body perpendicular to the long axis of the mandibular body

11- Minimum ramus Minimum breadth of the mandibular ramus measured perpendicular
breadth to the height of the ramus

12- Mandibular angle Angle formed by the inferior border of the corpus and the posterior

border of the ramus.

13- Mandibular notch depth | Distance from the deepest part of the mandibular notch, to a center
point of the condylion superior — (coronion) line.

Mean + SD, mean difference and P- value of each morphometric parameter for both sexes were
analysed separately by using Minitab 19 version. Sexual difference for each morphometric parameter
was analysed with reference to p values. If the morphometric parameter's P value was less than 0.05,

the parameter was substantially different between genders.
23
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Results and Analysis

Forty male and 35 female mandibles were identified from 75 samples of mandibles. The age of the
studied mandibles ranges from 60 — 80 years and mean age of the studied samples was 67.545
+4.36765. In the present study thirteen measurements were taken from male and female mandibles as
described in the material and methods. The mean, standard deviation, mean difference and P value
for each measurement of male and female are given in the table 1.

Table 1.2 Mean £ SD, mean difference and P- value of mandibular measurements among male and

female Sri Lankans

N=75 Sex Mean SD Mean p-value
Difference

1. Maximum mandibular length (mm)  Male 82.3337  £6.63680  3.89229 0.016
Female 78.4414 +5.36765

2.Bigonial width(mm) Male 96.2799  +£6.01647  6.30268 0.018
Female 89.9772 +12.41491

3.Maximum ramus height(mm) Male 57.8569  +4.77926  3.40508 0.020
Female 54.4518 +6.00606

4.Mandibular length(mm) Male 112.4155 +9.74738  11.34182  0.001
Female 101.0737 +13.38091

5.Bicondylar breadth(mm) Male 118.3070 +3.62744  8.86046 0.000
Female 109.4466 +3.57986

6.Bicoronoid breadth(mm) Male 96.2194  £5.52801  4.27446 0.002
Female 91.9449 £4.29034

7. Mandibular notch breadth(mm) Male 344180 £2.91490  1.28335 0.118
Female 33.1346 4+3.26412

8. Height of mandibular body(mm) Male 26.6168 +5.46892 -0.13913  0.909
Female 26.7559 £3.76178

9.Bimental breadth(mm) Male 45.1018  +1.72666  1.01899 0.038
Female 44.0828 +1.94414

10.Breadth of mandibular body(mm) Male 10.8167  £2.02543  -0.04925 0.910
Female 10.8659 +£1.26282

11.Minimum ramus breadth(mm) (R)  Male 31.7475  £2.74973  0.78997 0.250
Female 30.9575 +2.46941

12.Mandibular angle (°) Male 125.5718 +7.58553  -1.05219  0.621
Female 126.6240 +8.55523

13.Mandibular notch depth(mm) Male 14.5824  +1.94141  2.17786 0.000
Female 124045 +1.67448

The mean mandibular measurements of males are higher than the female values except height and

breadth of the mandibular body and mandibular angle. The maximum mandibular length, bigonial
width, maximum ramus height, bicondylar breadth, bicoronoid breadth, bimental breadth and
mandibular notch depth of males were significantly higher (<0.05) than the females.
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Discussion

In this study, all mandibular measurements
were obtained and documented using
conventional literature, and male and female
mandibles were compared. Except for height,
breadth of the mandibular body, and
mandibular angle, the results of this study
revealed that males have higher morphometric
parameters than females. Males had greater
maximum mandibular length, bigonial width,
maximum ramus height, bicondylar breadth,
bicoronoid breadth, bimental breadth, and
mandibular notch depth and breadth than
females, and these morphometric parameters
were substantially different between males and
females.

According to the literature, it was reported that
male mandibular morphometric parameters are

often  higher than female mandibular
morphometric  parameters?%23:27:2928 - Thg
present findings of morphometric

dimorphisms of mandibles in this study are
equivalent to other studies' findings of

mandibular ~ dimorphism?227, Gender
disparities were discovered in  these
morphometric characteristics, which were

similar to those identified in a study of South
African indigenous, Indian, and Thai
populations??23?’. Maximum  mandibular
length, bigonial width, maximum ramus
height, bicondylar breadth, mandibular length,
bicoronoid breadth, bimental breadth and
mandibular notch depth of males in this study
higher than the females and these eight
mandibular morphometric characteristics are
varied significantly between male and female
Sri Lankans. In general, the findings revealed
that male Sri Lankan mandibles were larger
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than female mandibles, which is consistent
with previous researches that have found male
mandibles to be larger than female
mandibles?%22:27,

Varying ethnic groups around the world have
different morphometry and morphology in
their mandibles?®?12227.2830  The  mean
morphometric parameters of male and female
Sri Lankans differ from those recorded for
other populations around the world, such as
Indians, Thais, and South Africans, as well as
Brazilians?®22273! Males have a substantially
greater bigonial width (96.28 mm) than
females (89.98 mm) in this study, and the mean
male and female values of bigonial width in
this study are higher than those of Indians, who
have a mean bigonial width of 79.76 mm for
adult males and 73.83 mm for adult females®.
In this study, adult males had a bigonial width
of 96.28 mm and adult females had a bigonial
width of 89.97 mm, which is higher than the
males' (83.20 mm) and females' (79.2 mm)
recorded in the Thai population?’. The studied
minimum ramus breadth for adult males and
females in this study was 31.74mm and
30.95mm, respectively, which is larger than
the Indians' minimum ramus breadth of
30.93mm for adult males and 29.57mm for
adult females?.

The reported Brazilian male and female
mandibular morphometric values differ from
the mandibular morphometric values of the Sri
Lankans. Brazilian males and females have
longer mandibular lengths (110.82 mm and
105.47 mm, respectively) than Sri Lankan
males and females (82.33 mm) (78.44 mm).
Bigonial widths are wider in Brazilian males
(97.31 mm) and females (90.35 mm) than in
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Sri Lankan males (96.28 mm) and females
(90.35 mm) (89.98 mm). Brazilian males have
a wider bicondylar width (119.10 mm) than Sri
Lankan males (118.30 mm), and Brazilian
ladies (114.68 mm) have a wider bicondylar
width than Sri Lankan females (109.44 mm).
The examined mandibular values of Sri
Lankan males and females are, on average,
lower than those reported for Brazilians®.

In adults, the angle of the mandible is around
140° 4, The mean angle of the mandible in
adult males was 125.57° +7.58553 in this
study, and 126.62° £8.55523 in females. The
gender differences in the examined metrical
angle of the mandible were compared to
gender differences in the mean mandibular
angle reported for young Indians (119.92°
16.27°) and female (125.20° £5.3°) 20. The
mean mandibular angle was higher than that of
Indian senior males (124.13° +5.18°) and
lower than that of females (127.25° +7.46°)%.

The mean angle of the mandible of females is
larger than that of males, according to the
literature®233,  showed that the mean
mandibular angle was greater in adult females
(121°) than that in adult males (118°)%. The
mean mandibular angle of Brazilian males
(126.56 °) and females (130.18 °) were also in
a same agreement that females are having
larger angle of mandible than males. The
gender differences of studied angle of
mandible in this study (females > males) was
compare with the Brazilians (females > males)
and others too®. Although the mean value of
the angle of mandible is higher in female than
male in this study, the p-value was found to be
greater than 0.05. Therefore, angle of mandible
is insignificant among the two genders in Sri
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Lankans. This is compared with reported study
on Indians and Brazilians. The angle of
mandible in Indians and Brazilians was
insignificant among gender®3!, Most of the
recent studies showed that the angle of
mandible has no correlation between the
gender although the angle shows different in
male and females®233,

The differences in muscular skeletal systems
seen in males and females may account for the
sexual dimorphism in mandibular
morphometry and morphology. Because males
have a more robust skeleton than females,
muscles involved in the masticatory cycle
adhere more strongly to the jaw, perhaps
increasing the size and robustness of the
mandible. Variable lifestyles and chewing
habits may be linked to the size and form of the
mandible. Male and female mandibles have
different growth rates and developmental
stages, according to research?®.

As reported in other investigations, there were
discrepancies in the results of mandibular
morphometry in this study. This could indicate
that, aside from gender, different populations
have distinct mandible sizes. To be able to
apply the findings of this study to the best
benefit, comprehensive studies must be
undertaken and the mean difference
morphometrical values for Sri Lankan male
and female mandibles must be determined.
The findings of this study will be useful in
forensic  medicine, forensic  dentistry,
anthropological investigations, and in the
diagnosis and treatment planning of maxillo-
facial surgeons and plastic surgeons, among
other fields.
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More research is needed, particularly to
discover the morphological and morphometric
variances in mandibles across the globe, as
well as gender disparities. The morphometry
of the mandible contributes significantly to the
various shapes of the face, including facial
angulation and chin prominence, which aids in
the identification of persons belonging to
various populations in various parts of the
world.
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