
INTRODUCTION:
Mandible plays a major role in determination of age and gender 
which is important in forensic and medico legal cases. Skeleton 
helps in genetic, anthropological, odontological and forensic 

1 investigation and identi�cation of indivduals. Skull is the most 
dimorphic portion of the skeleton after pelvis and mandible is 

1,2 dimorphic, largest and strongest bone of the skull. Mandibular 
condyle and ramus in particular have been proved to show a high 

  sexual dimorphism. Mandibular ramus is used to differentiate 
between sexes as the development of mandible; growth rates and 

1 duration are different in both males and females. Masticatory forces 
which are different in both the genders, affect the form and 
dimensions of mandibular ramus which thus affect the anatomical 
landmarks of the mandible. Inspite of this variability, a number of 
studies have been carried out using ramus as a standard of 

3measurement for age and sex determination.

Panoramic radiography is a popular and most frequently used 
diagnostic tool in routine dental practice and screening of patients 
and is convenient to visualize the complete maxillo-mandibular 
region, temporomandibular joint and bilateral vital structures in a 

3,4,5,6 single �lm. These radiographs have been studied to be the most 
reliable  tool for obtaining linear measurements in a horizontal 

2,7plane.  some studies have also shown that vertical measurements 
8 had an acceptable accuracy and reproducibility.

Hence, this study was conducted to evaluate the usefulness of 
bigonial width of ramus in determination of age and gender using 
digital panoramic radiographs in Telangana population.

MATERIALS AND METHODS:
150 digital orthopantamographs which were taken for various 
diagnostic procedures were assesed in the present study. Each OPG 
was obtained using CARE STREAM CS 8000 instrumentation, with 
a standard of exposure parameters 71kVp, 6.1mA and 13.2 seconds.
 
The age group of the subject ranged from 20-70 years. The images 
were saved in .JPEG format and exported to the Care stream dental 
imaging software where the bigonial width was measured. The 
study was held at the Department of Oral Medicine and Radiology, 
Sri Sai College of Dental Surgery, Vikarabad.

METHOD OF MEASUREMENT OF BIGONIAL WIDTH:
Mandibular ramus linear measurements were performed after 
image calibration. For standardisation, a reference line was drawn 
along the posterior border and along the inferior border of 
mandible with the point of intersection at the gonion was taken. 
Bigonial width was measured horizontally from the left to right 
gonion. The sex and age of the individual was blinded to the 
observer. The mean values were taken and calculated. These 
calculated values were further subjected to stastical analysis.

INCLUSION CRITERIA: 
1.  OPG of dentate subjects (presence of all teeth with or without 

third molars).
2.  Age ranging from 20-70 years were selected for the study

EXCLUSION CRITERIA:
1.  OPG without any exposure or positioning errors 
2.  Presence of any pathological lesions, Fractures or any 

Deformity.

STASTICAL ANALYSIS:
The results in the present study were stastically analyzed with the 
help of SPSS for windows version 20, using independent t-test to 
compare the mean values of bigonial width among males and 
females. ONE-WAY ANNOVA and Tukey's post hoc analysis was used 
to compare the mean values of bigonial width among the 3 age 
groups.

RESULTS:
The Mean+SD value of BG in females is 152.76+10.09 and in males is 
160.11+11.59.. It was seen that the BG values are greater in males 
than in females with high signi�cance (p<0.001) (Table I).

The Mean+SD BG value in the age group of 20-40 years is 
154.83+11.54, 41-60 years is 159.73+10.68 and 60 years above is 
165.11+5.12.One -way ANNOVA was used to compare the mean 
values of BG amongst the 3 age groups, there was a signi�cant 
difference in the mean BG values. On further Tukey's post hoc analysis 
the mean BG values in the 20-40 age group was signi�cantlygreaterr 
than the 60+ year age group.(Table II). This demonstrates that the BG 
width increased with increase in age.
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TABLE I: The Mean+SD value of Bigonial Width in females and males

TABLE II: The Mean+SD value of Bigonial width  in the age group of 
20-40 years, 41-60 years and above 60 years

Picture I: Measurement of Bigonial Width (Red line)

DISCUSSION: 
Determination of age and sex in anonymous skeletons is 

9complicated in cases of explosions, wars and mass disasters.  
Identi�cation of the remnants of skeleton is important in forensic 
medicine and anthropology specially in cases of crime 

10  investigations. In case of availability of the entire adult skeleton, 
sex can be determined with an accuracy of upto 100%, depending 
mostly on the available parts of skeleton. However, in case of mass 
disasters where mostly bone fragments are found, sex 

11,12determination with 100% accuracy is not possible.  A major role 
can be played by the forensic odontologist  in identi�cation of age 
and sex using facial bones especially mandible because it is a large, 
strong and durable bone made of dense compact bone structure, 
forming the movable part of the skull and depicts sexual 
dimorphism and hence is useful for the purpose of identi�cation of 

 age and gender.  Mandibular condyle as well as the ramus of the 
mandible particularly show sexual dimorphism and are sites which 
are associated with the most morphological changes in size and 

2remodelling of bone during growth.

OPG is the most widely used radiograph in routine dental practice.  
The major advantage in taking an OPG is that  both maxillary and 
mandibular structures, temporomandibular joint and other 
supporting structures can be visualised in a single image. Another 
advantage of OPG is that it requires less radiation exposure and uses 

13less time for image acquisition. Panoramic radiographs have been 
used routinely as one of the screening tool for diagnosis of oral 
diseases. It has also been a very good source for retrospective 
studies. Several  studies have been reported that panoramic 
radiographs are reproducible and accurate for the linear and 

14,15,16angular measurements of mandible.

In the present study a total of 150 OPG of dentate subjects were 
included with an age range of 20-70 years for measuring bigonial 
width in a total of 150 rami. The bigonial width was measured using 
the Carestream 8000 instrumentation. It was observed that the 
mean Bigonial width values were signi�cantly greater in males i.e. 
160.11 than in females i.e., 152.76. This study was in agreement with 

3a study conducted by Leversha et al  which was done in Far North 
Queensland population where in the mean bigonial width among 
males was 188.43 and among females was 182.12 which was 
statistically signi�cant.  But according to study conducted in 

1population of Bangalore, India by Jambunath et al , the bigonial 
width was not signi�cantly different between genders. Another 

17study conducted in Indonesian population by Kanya et al , the 
mean bigonial width in males was 229.4 and in females was 223.2 

which was signi�cantly more in males than females similar to the 
�ndings in our study. This difference in the results in various studies 
may be due to the varying population selected.

Our investigations, on the other hand revealed that bigonial width 
signi�cantly increased as age increased which was not in agreement 

3with a study conducted by Leversha et al  in whose study the 
bigonial width signi�cantly decreased with an increase in age.

Hence, the use of mandibular ramus can be used for the 
determination of age and sex in forensic medicine and crime 
investigations. However further studies using larger sample size and 
different imaging modalities can be recommended to provide a 
more representative sample that re�ects the entire population.

CONCLUSION:
Orthopantomographs are proved to be a valuable tool in the 
determination of age and sex using different linear measurements 
in mandible. From the results obtained from the telangana 
population, we can conclude that the bigonial width is more in 
males than in females and increases with increase in age. While 
considering the smaller sample size used in the present sudy, a 
study with lager group of sample are required to compare the 
results of our study in a larger more representative population of the 
area which is more reliable and accurate.
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MEAN+SD
PARAMETERS 20-40yrs 41-60yrs 60 yrs 

above
p-value POST-

HOC
BG 154.83+1

1.54
159.73+10.

68
165.11+5.1

2
0.04 20-40<60

PARAMETERS MEAN+SD p-value
FEMALES                                  MALES

BG 152.76+10.09 160.11+11.59 <0.001(S)
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