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ABSTRACT

Background: In medicolegal and forensic point of view, odontology is used to identify human
remains. The determination of age and gender is necessary for forensic practice. The
identification is helpful in the cases of fatality incidents where the bodies are mutilated beyond
recognition and the identification of the individual depends upon the skeletal remains. Aim: The
aim of the study is to determine the age and gender of adults based on cephalometric analysis.
Materials and Methods: The data was collected from Digital Information Archiving Software
(DIAS) of Saveetha Dental College. The data was collected from November 2020 to January
2021 . The data included patients who had undergone a radiology examination of lateral
cephalogram. The data was tabulated and entered in excel and the data was analysed using SPSS
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package software. p<0.05 was considered to be the level of statistical significance in the study.
Results:From this present study we found that there was a slight increase in the gonial angles in
females compared to males, p=0.779. With the increase in age, the gonial angle decreases,
p=0.143 .There is no statistical significance between the age and gender with gonial angle. There
is a slight increase in gonial angle with females and the gonial angle decreases with increase in
age. Conclusion: From this study we can conclude that morphometric analysis using lateral
cephalogram can be used as an adjunct for age and gender determination.

Keywords: Age Determination, Forensic, Gender Determination, Lateral Cephalogram, South
Indian Population, Innovative technology

INTRODUCTION

Personal identification in investigation of forensic concerns, criminal cases and mass disasters
are one of the most important priorities. Recognition of age and gender of an individual is an
important part of identifying a person (1). It is one of the most important aspects of many
medicolegal cases and several anthropological researches (2,3). The physical characteristics of
each person is unique to the individual (4).

The human remains can be identified by two methods : one by using the pre existing ante
mortem reports and the two by post mortem dental profiling when there are no ante mortem
records (5).

Among several identification parameters, born is a reliable and accurate maturational indicator
for information regarding growth and growth changes (6) . In some cases where there is no soft
tissue the skeleton is the key to identification (7). A skull is used for sexual discrimanation of the
body next to the pelvis (8-10). The reliability and accuracy of the identification of gender using
the skull has been questioned in recent years. It is also known that a single character cannot
determine the age or the gender of the individual, for accurate determination a group of traits
must be considered (11,12).

The lateral cephalogram provides morphological details of the skeleton in a single radiograph
which gives multiple elements for comparison. The lateral cephalogram is cost effective and is
easy to perform and the equipment for it is readily available providing quick and easily
reproducible results (13). It is always imperative to use lateral cephalograms as they are good
choices for measuring morphological changes of the mandible but they do not offer bilateral
assessment due to the superimposition of the ramus.
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Our team has extensive knowledge and research experience that has translated into high quality
publications (14-33). Internationally there are several studies which have been done to correlate
gender and age with gonial angle but there aren't any recent studies conducted with the South
Indian population. There are several skeletal traits which differ in each population which
emphasize the need for population oriented studies. This data is to enable the future advances for
cadaver identification and to monitor the individual's growth pattern for orthodontic assessment.
The aim of the study is to determine the age and gender of adults with lateral cephalogram.

MATERIALS AND METHODS:
Study Setting

This present study was conducted as a retrospective cross sectional study among the patients
visiting Saveetha Dental College, Chennai, Tamil Nadu. The study setting was a hospital setting.
The present study was ethically approved by the institution. The patients included in this study
had visited the dental clinic and undergone a lateral cephalogram for their examination. A total
of 100 patients visiting the hospital were examined. The study was done in the time period of
November 2020 to January 2021. The study sample included both male and female genders with
a wide age range but were predominantly South Indian of varied populations due to the
geographic limitations. Subjects with history of trauma, fracture or any congenital development
anomalies or pathologies were excluded from the study.

Data Collection

The data collected from the patients were demographic data (Age, Sex, Marital Status
,Occupation, Address etc.). Then clinical examination was done both intraoral and extraoral. The
patients were asked to undergo digital lateral cephalogram for the radiographic examination. All
these records were recorded in DIAS- Dental information Archiving Software of Saveetha
Dental College. Any incomplete data was verified from the concerned department or the patient.
Any gross data which had the possibility of bias and could affect the studies was not included.
The data was photographically registered for dentolegal documentation, communication and to
improve the learning process . All the data collected was cross verified by another examiner.

Data Analysis

Data was entered into a spreadsheet using Excel version 16.37 (Microsoft Corp, Redmond,
Wash).The data which was collected was analysed using Statistical Package for Social sciences
(SPSS) software, version 1.0.0.1347 64 bit (IBM corp., NY, USA). The data was assessed by
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being subjected to descriptive analysis with the help of frequencies, percentages, means and the
data was also analysed by running descriptive statistics in the form of crosstabs.

The type of analysis done was correlation and association. Univariate analysis was done between
individual factors. The mean values and standard deviation in males and females were obtained
and were tabulated using student t- test.The mean differences were also calculated for the same
and 95% confidence intervals were evaluated. A parametric test - ANOVA test of Independence
was performed using the same SPSS software to find the statistical significance of the current
study. In this present study, the significance level was predetermined at the probability value of
5% or less. p<0.05 was considered to be the level of statistical significance.

RESULTS

The total number of participants included in the study were 30. All the patients had visited the
dental clinic ofSaveetha Dental College and Hospital. The participants had undergone lateral
cephalogram All the radiographs were taken for routine diagnostic aid. Among the study 15
patients were females and 15 patients were males. The age distribution was 20 patients in the age
group of 18 to 25 years, 10 patients in the age group of 26 to 35 years.

The mean gonial angle in males was 124.4° and in females was 125°, p=0.779 [Figure 1]. The
mean gonial angle in 19-21 years was 126°, in 22-24 years was 124.8°, in 25-27 years was
122.7°, in 28-30 years was 129.4° and in 31-33 years was 109.3°, p=0.143. There was no
significant correlation between male and females which was found by independent sample t test .
There was no correlation between age and gonial angle. The results were insignificant
statistically in comparison.

The statistical software SPSS was used for the descriptive and inferential analysis. Using a non
parametric test - chi square test we found the statistical significance of the study. The P value
was found to be P < 0.05 which was considered to be the level of statistical significance.
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Figure 1. Bar graph showing the mean gonial value with the gender distribution. The Xx-axis
depicts the gender of the study sample and the y-axis represents the mean gonial angle value.
The green bar represents the male gender's mean gonial angle and the red bar indicates the
female's mean gonial angle. There was a slight increase in the gonial angle of the females. The
difference between the groups were found to be statistically non significant p>0.05 (independent
sample t- test)
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Figure 2: Bar graph showing the mean gonial value with the age distribution. The x-axis depicts
the age of the study sample and the y-axis represents the mean gonial angle value. The blue color
represents the age group 19-21 years, red represents 22-24 years, orange represents 25-27 years,
yellow represents 28-30 years and purple represents 31-33 years. There was a slight decrease in
the gonial angle as the age decreased. The results were found to be statistically non-significant
p>0.05 (independent sample t- test

DISCUSSION

In this present study the gonial angles were studied and analysed. There is an increase in the
gonial angle with an increase in the age but statistically the difference was not significant. This is
similar to the study conducted by Pillai(34) . Our study shows a significant difference between
the gender which was similar to the study done in UAE (35).
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Identification of human remains is one of the most challenging areas of expertise in the forensic
department. Determination of age or gender is necessary to rule out certain possibilities. When a
skeletal remains is present fully intact, gender can be found with 100% accuracy. The precision
rate is 98% when there is the skull and pelvis and 95% with long bones and pelvis and only 80-
90% with long bones (36,37).

Gonial angle is one of the most important landmarks in the mandible (38—40). It is influenced by
both age and gender. It can be used to estimate for both dentulous and edentulous patients (41—
43). In investigations this parameter is used for gender and age determination but in recent years
several studies have questioned its role (44-46). Gonial angle increases with age and the angle
widens between the genders (47). Several articles reveal that gonial angle has an acceptable
precision and accuracy for determining the gender (48,49)

Upadhyay et al in his paper said that gonial angle is not sufficient to determine the age as there
are many other factors which influence its development(44).

There are certain limitations to the study. There was a geographic limitation which had more of
the South Indian population and this was a cross sectional and univariate study. The sample size
and the parameters of the study can be expanded for better results.

For future scope of the research larger sample size and inclusion of different ethnicity will
provide better results. Longitudinal and periodic studies could be done to evaluate the status of
gonial angle in the patients. This study helps in giving valuable information for cadaver
identification and to monitor the individual's growth pattern for orthodontic assessment.

CONCLUSION:

In this study lateral cephalogram was used to determine the age and gender of the participants.
This is a preliminary study and further studies are needed to reduce the standard errors and for
providing reliable and accurate results.
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