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ABSTRACT 

Introduction: Identification of gender is of primary importance in forensic investigations when only 

fragments of the skull remain. The mandible is located inferior to the facial skeleton. It is the largest and 

strongest bone of the face and exhibits a high degree of sexual dimorphism.The aim of the study is to 

determine gender by bigonial breadth using Orthopantomogram.  

Materials and methods: The present study is a retrospective quantitative analytical study. The 

orthopantomograms of 20 subjects of age group 30-40 years were collected. Measurement of bicondylar 

breadth was done using a computerised software  

Results: The mean value of bicondylar breadth was noted to be higher in males with 266.60 than females 

with 243.20. Independent sample t-test showed p value of 0.078 which is statistically not significant (<0.05). 

Conclusion: Maximum bicondylar breadth was noted more among males than females. The Bicondylar 

breadth has anthropometric value. It can be used in determination of gender of subjects in medico-legal cases.  

 
 

 

 

 

 

 

J Popul Ther Clin Pharmacol Vol 29(4):e251–e258; 17 November 2022. 

This article is distributed under the terms of the Creative Commons Attribution-Non 

Commercial 4.0 International License. ©2021 Muslim OT et al. 



Gender Determination Using Bicondylar Breadth In Orthopantomogram 

 

e252 

 

 

 
 

Keywords: Gender determination, Bicondylar breadth, Orthopantomogram,innovative technology, novel 

method 

 

INTRODUCTION 

    Identification of ancestry is vital in forensic 

contexts and bioarchaeological research. After 

identification of human species, accurate gender 

determination from skeletal remains is the initial 

process towards the individual identification (1). In 

every human population, adult male and female 

skeletons contemplate different shape and size 

characteristics. This forms the groundwork of 

forensic anthropology (2). Three fundamental 

criteria guides the choice of skeletal elements that 

may be useful indicators of gender: The skeletal 

morphology should clearly reflect either anatomic 

or physiologic sex differences or both, they should 

be able to combat the rigors of skeletonization and 

fossilization, and ideally the trait should be 

recognizable through time (3). 

The personal identification mainly depends on 

the gender determination and it entirely depends on 

how much the skeleton is remaining. Accordingly, 

in mass disasters and major catastrophic accidents it 

is very strenuous to determine gender as we could 

not find 100% remains of the victims (4). Sex 

determination by morphological estimation has been 

one of the medievial techniques in medico-legal 

examinations and forensic anthropology. The 

method may differ and they can be based upon the 

available bones and their conditions (5). The 

identification of sex is consequential  in cases of 

mass fatality incidents where bodies are damaged 

beyond recognition. As a matter of fact, every so 

often intact skull may not be found, then the 

mandible may impart a great virtue in identification 

of victims in determining his/her gender (6) 

Skull and pelvis are the most definitive sources 

for sex determination in the human body.  

The accuracy of gender determination confides 

in the integrity of the remains and the degree of 

sexual dimorphism is characteristic in the 

population (7) In every way, gender can be 

determined with one hunderd percent accuracy, 

whereas during mass disasters where usually 

fragmented bones are found, sex determination 

depends largely on the available parts of the 

skeleton. The skull and pelvis, is the most common 

component of the skeleton used for gender 

determination. Supposing, when the undamaged 

skull is not found, mandible may play a significant 

role in sex determination as it is the most dimorphic 

bone of the skull. 

Our team has extensive knowledge and 

research experience  that has translate into high 

quality 

publications(8),(9),(10),(11),(12),(13),(14),(15),(16

),(17),(18),(19),(20),(21),(22),(23),(24),(25),(26),(2

7). The aim of the study is to determine gender by 

bigonial breadth using Orthopantomogram.  

 

MATERIALS AND METHODS 

The current study is a retrospective quantitative 

analytical study. Data was obtained from the records 

of 20 patients between the age group of 30-40 years 

who visited the department of oral medicine and 

radiology, Saveetha Dental College, Chennai and 

underwent a radiolographic investigation of 

panoramic radiography (OPG). All the 

measurements were done on a digital 

orthopantomogram. The Bicondylar breadth was 

measured in each OPG, and finally the values 

obtained for males and females were compared.  
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Subjects between the age group of 30 years to 

40 years of age were included in the study while 

OPGs with developmental disturbances of the 

mandible, fractures or other pathologies were 

excluded from the study. Bicondylar breadth was 

obtained by measuring the distance between the 

most lateral points of the left and the right condyle 

 

 

  

(Figure 1). Categorical variables are presented 

in number and percentage (%) and continuous 

variables are presented as mean and SD. 

Quantitative variables were compared using the 

Unpaired t-test between two Males and Females. A 

p value of <0.05 is considered statistically 

significant. The data was entered in MS Excel 

spreadsheet and analysis was done using Statistical 

Package for Social Sciences (SPSS) version 23.0.  

 

 

FIGURE 1: Measurement of bicondylar breath in an orthopantomogram  

 

RESULTS 

The present study included a total no. of 10 

male and 10 female OPGs between the age group of 

30-40 years.  The mean value of bicondylar breadth 

  

 

was noted to be higher in males with 266.60 

than females with 243.20 and the standard deviation 

of males was also higher with 17.122 than 11.736 . 

Comparing the values, from the independent sample 

t-test, the p value was found to be 0.078 which is 

statistically not significant (<0.05) (Fig 2). 
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FIGURE 2: The bar chart represents the association between gender and mean bicondylar breadth, X-axis 

represents the gender and Y-axis represents the mean bicondylar breadth. Blue denotes males and Red 

denotes females. The mean bicondylar breadth of male is 267mm and female is 243mm. The mean 

bicondylar breadth was more in males when compared to females. Independent T test showed p value of  

0.078 (p>0.05), Hence, it is statistically not significant.  

 

 

DISCUSSION 

In our study the bicondylar breath was more in 

males when compared to females. The identification 

of gender from skeletal remains is of great 

importance in forensic science and anthropology, 

specifically in criminal prosecutions, and also in the 

identification of missing person cases and efforts to 

recreate the lives of ancient populations. The 

identification of gender, morphological and 

anatomical marks is contextual and expected to be 

inaccurate, but measurement and morphometry 

methods are precise and can be used to assess the 

gender of the skull.  

Forensic dentists can help other professionals 

to determine the gender and age of the remains by 

using teeth and skull.   

 

Forensic odontology plays a crucial role in 

identifying the gender of victims with bodies 

deformed beyond identification due to huge mass 

disasters. Panoramic radiographs have been 

routinely advocated as one of the appropriate 

screening tools for the diagnosis of oral diseases. 

The main benefits of panoramic images (28)are their 

wide coverage, low patient radiation exposure, and 

quick image acquisition time. They've also proven 

to be a good source for retrospective studies.  

Sexual dimorphism (29) displayed by the skull 

is largely based on changes occurring in the male 

puberty that signify increased muscle attachment, 

while the female skull appears to maintain 

pedomorphic features.  
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The male mandible generally has a higher body 

height, a more prolific chin and a more stable lower 

border, and more notable muscle markings than the 

female mandible. There seems to be good evidence 

to show that nutritional factors can influence the 

expression of dimorphism. It has been suggested 

that males are more vulnerable to nutritional quality 

fluctuations, therefore growth is reduced to a larger 

level than in females, likely to result in even more 

equal body size and decreased dimorphism. 

In our study we stated that there was no 

significant association between males and females. 

It was found that there was no obvious significant 

correlation (p>.05) between gender of subjects and 

there was no significant correlation between male 

subjects with female subjects of the bicondylar 

breadth. The maximum bicondylar width in males 

was significant with 267mm and in females with 

243mm. T. Kieser JA et al (30) explained that 

'Sexual Dimorphism' refers to the variations in size, 

stature and appearance between male and female 

that can be used for dental identification.  Mandible 

is the largest and toughest bone within the face and 

also has a greater shape than those of other bones in 

the forensic and physical anthropological fields 

(31). The mandible can also be used to differentiate 

among ethnic communities and genders. 

Mandibular ramus could also distinguish the 

difference between the genders, as the phases of 

mandibular growth, rate of growth and timeframe 

are markedly different in both males and females. In 

addition, the chewing forces imposed are different 

for males and females, which affect the shape of the 

mandibular ramus. 

Behl et al (32) claimed that the condylar, 

coronoid and projection height of the ramus was 

maximum in males than in females, thus recognising 

that gender variations in the mandibular ramus are 

more prominent than  in the body. He also said there 

 

 

 

 was a gonial angle which was not higher in females 

and bigonial width was not  significantly different in 

males and females.  

Gamba Tde et al, analyzed brazilian Ramus 

length, gonion-gnathion length, minimum ramus 

width, bigonial angle, bicondylar breadth, and 

bigonial width using Cone-beam computed 

tomography, and found that the rate of accurate 

gender classification was 95.1%. A precision of 

93.33 percent and 94.74 per cent were found for the 

assessment of males and females. The findings of 

the present research are consistent with other studies 

performed in various populations around the world. 

Further research should be conducted in a larger 

sample size for concluding the results obtained.  

 

CONCLUSION 

In this study maximum bicondylar breadth was 

noted more among males than females. Further 

studies are required with larger sample size to 

generalize these results. 
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