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ABSTRACT

BACKGROUND

Age determination from a human bone is an important role in forensic as well as anthropology study fields. As mandible is one of

the largest and hardest of facial bones, it commonly resists post-mortem damage, hence is an important source for age assessment.

The aims of the study are-

1. To estimate age of 100 dry human mandibles by using mandibular parameters, i.e. Gonial angle, Length of ramus, Bigonial
width and Bicondylar breadth.

2. To correlate age with the mandibular parameters.

MATERIALS AND METHODS

The descriptive study of 100 dry human mandibles were collected from Department of Anatomy and from 1st phase MBBS students
of 2017 batch, MRMC, Kalaburgi, Karnataka. Mandibles were first separated as male and female mandibles by using morphological
features.

1. Eversion/ Inversion of gonial angle.

2. Prominence of muscular markings.

After these mandibles were divided into various age groups by using the inference from other author’s study done on mandibles in
living subjects based on degree of gonial angle, further readings were subjected to statistical analysis.

RESULTS

There was statistically very highly significant difference of mean right and mean left gonial angle in degrees in age groups
(p<0.001). Mean of right and left gonial angle were significantly higher in higher age groups. There was statistically very highly
significant difference of mean length of right ramus and mean length of left ramus in cms in age groups (p < 0.001). Mean length of
right and left ramus were significantly lower in higher age groups. There was no statistically significant difference of mean
bicondylar breadth and mean bigonial width in cms in age groups (p > 0.05). Study reveals highly significant positive correlation
between age and gonial angle (p < 0.01). Higher the mandibular angle with respect to age is also higher. There is highly significant
negative correlation between age and length of ramus (p < 0.01). Lower the length of ramus with respect to age is higher. There is
no significant correlation between age and bicondylar breadth and bigonial width. Mean of all parameters were taken. The
observations were recorded and subjected to statistical analysis of One-Way ANOVA test and age was estimated using regression
equation.

CONCLUSION
The result concluded that mandibular angle and length of ramus can be effectively used in identification of age.
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BACKGROUND
Skeleton has always aided in genetic, anthropological,
odontological and forensic investigation of living and non-
living individual.t

Chronological age assessment is an important part of
medicolegal practice. The procedure of age determination is

‘Financial or Other Competing Interest’: None.

Submission 24-07-2018, Peer Review 17-08-2018,

Acceptance 25-08-2018, Published 03-09-2018.

Corresponding Author:

Dr. Humaira Zainab,

Postgraduate Student,

Department of Anatomy,

M. R. Medical College,

Sedam Road, Gulbarga, Karnataka, India.

E-mail: zainabhumaira@gmail.com
zainabhumaira@yahoo.com

DOI: 10.14260/jemds/2018/899

BY NC_ND

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 36/ Sept. 03, 2018

complex and involve the consideration of many factors.
Changes related to chronological age are seen in both hard
and soft tissues.(23)

A number of methods for age determination have been
proposed. These can be classified in four categories including
clinical, histological, chemical and radiological analysis. In the
living persons, any or all the above methods can be used to
determine age in cases where actual age is not known or is to
be confirmed. However, in case of a dead person, post-
mortem changes such as decomposition, mutilation or
skeletonisation may make identification progressively more
difficult, almost to the point of impossibility.4

Mandible bone, which form the lower jaw plays an
indispensable role in determining an individual’s facial
features. It undergoes constant remodeling and
morphological alteration throughout the lifetime of a person.
The influence of aging on the remodeling changes of the
mandible has been shown by longitudinal studies.5
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Various authors have described number of changes that
takes place in the morphology of the human mandible with
advancing age. One of the prominent changes that have been
suggested is the change in gonial angle. The angle between
ramus and the corpus of the mandible is called gonial angle.
Any change in gonial angle is largely produced by ramus
remodelling and is determined by the remodeling direction of
the ramus with its condyle. Very few studies have been
carried out to correlate changes in gonial angle with age.(6-10)

Research into age determination from dental radiographs
largely consists of the use of lateral cephalograms and
orthopantomograms with the majority of papers
investigating the gonial angle and few researching ramus
height and bigonial width.

Thus, the present study is aimed to estimate age using
mandibular parameters, i.e. gonial angle, length of ramus,
bicondylar breadth, bigonial width and their correlation with
age.

MATERIALS AND METHODS

The present study was a descriptive study conducted in the
Department of Anatomy, MRMC, Kalaburgi, Karnataka, India
and was approved by the Institutional Ethical Committee. The
sample consist of 100 dry human mandibles from the
Department of Anatomy and also from MBBS students of
2017 batch.

Mandibles were first identified and divided into male and
female mandibles by using two morphological parameters-

1. Inversion or eversion of gonial angle.

2. Prominence of muscular markings.

Study Design
It is a descriptive study.

Inclusion Criteria
Study includes all intact, edentulous, non-edentulous
mandibles.

Exclusion Criteria
Mandibles, which are broken are excluded from the study.

Statistical Method
Statistical data was analysed by using IBM-SPSS 20.0 version
software.

For Age wise comparison of variables, ANOVA test was
applied.

Regression analysis was used to estimate age and
correlation coefficient was applied to know relation between
variables.

If p-value is < 0.05, it is considered as significant.

Out of 100, 65 were male mandibles and 35 were female
mandibles. Further mandibles were distributed in age groups
based on other author’s study by using gonial angle in degree
as-

Age Group | Age Range in Years |Gonial Angle in Degree
Group-1 20-29 <1150
Group-2 30-39 1150-1170
Group-3 40-49 1180-121°0
Group-4 50-59 1220-1240
Group-5 60-69 >1250
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Age was estimated and correlation of age with
parameters were studied.

Measurements were done using protractor, scale, vernier
caliper, pencil, paper and gloves.

Figure 1

Gonial Angle

Measured as the angle between the base and the tangent
drawn along the posterior border of the ramus, touching the
posterior most point on the condyle and the posterior most
point on the posterior border.

Length of Ramus
Maximum length of Ramus from base of mandible to
mandibular notch.

Bigonial Width
It is the straight distance between two gonia.

Bicondylar Breadth
It is the straight distance between the most lateral points on
the two condyles.

Figure 2. Showing Gonial Angle
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Figure 3. Showing Length of Ramus
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RESULTS

20-29 (30-39| 40-49 |50-59|60-69

(N=36)|(N=7)| (N=15) | (N=9) |(N=33)| anova P';’z:i“e
Variables | Mean |Mean|Mean +| Mean | Mean | Test Si
+SD |+SD| SD | +SD | +SD g
Mandibular|111.08 1156‘8 119.0 [121.55[127.58/ F [P=0.000
Angle Right| +3.19 |, ° | +3.19 | £0.83 | +3.11 |=157.4| VHS
. 116.4
Mandibular[110.47| " "| 118.0 [122.33[125.21| F |P=0.000
Angle Left | £2.76 |, ., o| #2.76 | +1.88 | £3.33 |=120.6| VHS
LeR‘;itE:f 485 |452| 437 | 445 | 405 | F= [P=0.000
Right | 2036 +0.55| +0.59 |+0.51|£0.42 | 13.23| VHS

Lengthof | 483 | 458 | 4.41 | 446 | 406 | F= (P=0.000
Ramus Left| #0.34 |+0.54| £0.60 | #0.49 | +0.43 | 12.08 | VHS
Bicondylar|11.37 |11.07| 10.98 | 11.12 | 11.05| F= |P=0.408

Breadth |#0.73 |+0.98]| £0.97 | £0.48 | +0.71 | 1.07 NS

Bigonial | 9.43 | 887 | 9.14 | 945 | 9.15 F= [P=0.232

Width £0.61 |+1.15] £0.85 | £0.61 | +0.65 | 1.42 NS
Table 1. Age Wise comparison of Variables

NS= Not Significant, S= Significant, HS= Highly Significant,
VHS= Very Highly Significant.

There was statistically very highly significant difference
of mean right and mean left gonial angle in degrees in age
groups (p < 0.001).

Mean of right and left gonial angle were significantly
higher in higher age group.

There was statistically very highly significant difference
of mean length of right ramus and mean length of left ramus
in cms in age groups (p < 0.001).

Mean length of right and left ramus were significantly
lower in higher age groups.

There was no statistically significant difference of mean
bicondylar breadth and mean bigonial width in cms in age
groups (p > 0.05).

Figure 4. Showing Bicondylar Breadth

Figure 5. Showing Bigonial Width
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Regression SE of Correlation
Variables . R2 . Coefficient
Equation Estimate
and P-value
Age group=- r=0.927
Mandibular 22.49+Q.415 X 87200 | 0.646 P<0.01,
Angle mandibular HS
angle value
Age group= _
Length of | 10.83-1.77x |45.2% | 1.403 r;;%g?’
Ramus length of H;S ’
ramus value
Age group= _
Bicondylar | 6.936-035x | 27% | 1702 | "> 010%
Breadth bicondylar N.S ’
breadth
Bigonial | Age group= r=-0.123,
Width 5.59-0.284x | 1.5% | 1.713 P>0.05,
bigonial width NS
Table 2. Estimation of Age by Regression Equation and
Correlation of Age with Mandibular Parameters

Here, R2- Determination Co-Efficient, SE- Standard Error of
the Estimate, Hs- Highly Significant, Ns- Not Significant.

Study reveals highly significant positive correlation
between age and gonial angle (p < 0.01).

Higher the mandibular angle with respect to age is also
higher.
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There is highly significant negative correlation between
age and length of ramus (p < 0.01).

Lower the length of ramus with respect to age is higher.

There is no significant correlation between age and
bicondylar breadth and bigonial width (p > 0.05).

DISCUSSION
The mandible consists of an arched horizontal body with a
vertical process, the ramus, projecting upwards on each side
from its posterior part. The angle is where the lower border
of the body meets the posterior border of the ramus. The
mandible ossifies in membrane round the cartilage of the 1st
pharyngeal arch. The process of ossification begins about the
6th week of IUL. Accessory cartilage appears in the region of
the condyle, coronoid process and symphysis and they are
invaded by the adjacent membrane bone. At birth the right
and left parts of the body are joined in front by fibrous tissue,
the symphysis menti, but during the second year bony union
is completed. The region of union is indicated by a median
ridge. Two processes are seen projecting from the upper
border of each ramus. The anterior one is the coronoid
process for muscular attachment and the posterior one is the
condylar process which has an articular part called the head.
This articulates with the base of skull. The narrow part of
condylar process inferior to the head is called the neck. The
two processes are separated by the mandibular notch. The
body has a smooth rounded inferior margin and an upper
alveolar margin with sockets for the roots of the teeth. On the
lateral surface is the mental foramen which in adults is
midway between the upper and lower borders, below the
interval between the premolar teeth or about 2.5 cm from the
midline. The vertical ridge of symphysis menti expands below
into a broad elevation, the mental protuberance that forms
the prominence of the chin.11

At birth the two halves of the mandible are separated and
the body of bone enclosing the developing teeth, which are
not completely separated from each other. The mandibular
canal and foramen are near the lower border and the
foramen is opposite the cavity for the first milk molar tooth.
The ramus is short, and the angle is very obtuse, so that the
coronoid process is almost in line with the body. The halves
begin to unite in the first year and union is completed in the
second year. As the teeth erupt and the child begins to chew,
the body becomes stronger and deeper, the rami enlarge and
the angle becomes reduced to about 140 degrees by the
fourth year. Progressive increase in depth and elongation,
especially behind the mental foramen provides room for the
permanent molars, the mental foramen assumes its adult
position and the angle becomes reduced to 1100 or less. In old
age, absorption of the sockets makes the chin appear
prominent and the mental foramen is approached by the
upper border. By remodeling the angle opens out again to
140 degrees and the condylar process is bent back, so that the
mandibular notch is widened.!12

The present study was mainly carried out to estimate age
in 100 dry human mandibles using regression equation and
also to correlate age with 4 parameters-gonial angle (Right
and Left), length of ramus (Right and Left), bigonial width and
bicondylar breadth.

The measurements and statistical analysis revealed that
mean right gonial angle and mean left gonial angle have
statistically significant difference. Gonial angle increased as

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 36/ Sept. 03, 2018

Original Research Article

age advanced and Ramus length decreased as age advanced,
whereas bigonial width and bicondylar breadth were not
statistically significant and have no correlation with age.

Statistically significant difference was observed between
mean of right and mean of left gonial angle, which was
analogous to the results obtained by Revanth Chole et al,13 V
Poongodi et al,* Jodi Leversha et al!5 and Upadhyay RB et
al.t6 But Jodi Leversha et al!5 and Upadhyay RB et alé study
showed that it was not statistically significant.

There was very highly significant positive correlation
between age and gonial angle in our study. This is in common
with study done by Shilpa B et al,17 Payal Dhaka et al,8 Jodi
Leversha et al,> Ohm E and Silness et al, Tanveer Ahamed et
al,19 DP Mohite et al,2 Roshanak Ghaffari et al2® and Shaw RB
et al,2! but significant negative correlation between age and
gonial angle was observed in studies done by Upadhyay RB et
alt6 and Ogawa T et al.22 In study by Ogawa T et al,22 showed
significant negative correlation between gonial angle and
other variables.

In study by Payal Dhaka et al'8 and Shilpa B et all?
(p>0.05), though there is correlation between gonial angle
and age, but it is not statistically significant. Revant H Chole et
al3 (p > 0.05) and Noha Saleh et al23 came to the conclusion
that there is no correlation between gonial angle and age.

Weinmann JP and Sicher H?4 stated that the consecutive
atrophy of the masticatory muscles in old edentulous people,
after many years of increased function leads to changes in the
region of the mandibular angle.

Mandible grows in a posterior superior direction,
resulting in anterior-inferior displacement and that
mandibular sagittal growth is due to anterior resorption in
the ramus.

In our study, mean length of right ramus and mean length
of left ramus showed statistically significant difference which
is in accordance with study done by V Poongodi et al,14 but
according to Noha Saleh et al23 Jodi leversha et al5
Huumonen S et al5 and Shamout et al25 there is no
statistically significant difference in mean of right and left
ramus length.

According to our study, there is negative correlation
between the length of ramus and age, which is statistically
significant and is similar to Shamout et al25 study, where
ramus height decreased with age after 29 years of age.
Oksaya et al,26 Jodi leversha et al,15 Tanveer Ahamed et al,1?
and Huumonen et al5 also favour the same result as of our
study. Whereas according to Noha Saleh et al,23 Shamout et
al,25 V Poongodi et all4 and DP Mohite et al,2 there is positive
correlation between age and length of ramus. Shamout et al25
stated that ramus height increases with age upto 29 years.

The correlation between age and length of ramus is
statistically significant in our study, which is in accordance to
study done by Noha Saleh et al23 in which stepwise
regression analysis showed statistically significant
correlation, but when compared between actual and
estimated age correlation between length of ramus and age
was not statistically significant. DP Mohite et al2 and
Roshanak Ghaffari et al20 also stated in their study that
correlation between age and length of ramus was not
statistically significant. Mandible continues to grow. Shape
changes because some areas continue to grow faster than
other areas. This is in accordance with the principle of
differential growth of the facial skeleton.
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In our study, bigonial width and bicondylar breadth are
not useful to estimate age and are not correlated statistically
with age. But in study done by Khalid et al27 and Shamout et
al,25 there is positive correlation between age and bigonial
width, which is completely not in favour with study done by
Jodi Leversha et all5 According to this author, there is
negative correlation between age and bigonial width and is
not statistically significant. Whereas according to Roshanak
Ghaffari et al2® and Shaw et al they also came to the
conclusion in their studies that correlation between age and
bigonial width is not statistically significant.

Bicondylar breadth was also a parameter, which did not
correlate with age and was unable to estimate age with its
measurements in our study. Khalid et al2” found a positive
correlation between age and bicondylar breadth, which is
statistically significant (p < 0.000). Correlation co-efficient
showed relation between age and bicondylar breadth
(R2=0.360).

CONCLUSION

Estimation of age by regression equation and correlation of
age with mandibular parameters have an implication in field
of forensic science, orthodontics and anthropology. Thus, in
our study we found that as age increases gonial angle also
increases, length of ramus decreases with age. There is no
correlation of age with bicondylar breadth and bigonial width
and they cannot be the main factors to consider them as
predictors for age determination.
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