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ABSTRACT 

Introduction: Gender determination using anthropological methods has garnered considerable attention in forensic 
and archaeological fields. One such method involves assessing the gonial angle from orthopantomograms (OPGs). 
This angle, where the mandibular ramus meets the mandible body, differs between males and females due to 
craniofacial variation. The gonial angle serves as an important anatomical landmark in understanding craniofacial 
morphology and has practical applications in forensic science for gender determination when examining skeletal 
remains. 

Aim and Objective: This research aims to estimate the Gonial angle in OPG as a tool for gender determination. 

Materials and Methods: A total sample of 60 OPGs were selected from patients between the age group of 11 to 60 
years and the Gonial angle of right and left side followed by bigonial angle width was measured using Image J 
software. The data then collected was analysed. The statistical analysis was done using the SPSS software (23 version) 
where the sample T-test was done. 

Result: This study illustrates the mean and standard deviation of 2.05±0.52 in males and 2.19±0.67 in females based 
on age, 124±4.11 in males and 123±4.5 in females for Gonial angle - Right, 121.73±5 in males and 122.24±73 in 
females for Gonial angle - Left, and 2058.25±358.16 in males and 1780.49±385.30 in females for bigonial angle 
width. 

Conclusion: The study concludes that Gonial angle can be used as a gender determining tool using an OPG. It presents 
opportunities and challenges as a tool for gender determination in forensic and anthropological studies. A multi-
factorial approach that combines gonial angles with other anatomical markers and statistical models is essential for 
robust gender determination in forensic contexts. 
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INTRODUCTION :  
 

The mandible is the facial skeleton's largest, strongest, 
and most resilient bone, exhibiting sexual 
dimorphism. The loss of teeth alters its morphology, 
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resulting in a widening of the mandibular angle, also 
known as the gonial angle. In One of the key 
mandibular landmarks, this angle is impacted by age, 
gender, and dental health.Its value is also being 
investigated for estimating the participants' ages, both 
edentulous and dentate. Similar to other bones in the 
body, the mandibular bone is impacted by aging, 
hormone fluctuations, and metabolic activity. In 
reality, the mandibular angle is the angle formed by 
the lower border of the mandibular bone and the 
posterior border of the ramus mandible. The 
mandibular bone is the biggest and strongest bone in 
the face. It has a convex front structure that curves 
horizontally and two broad rami that rise to the end of 
the structure. One of the factors used in forensic and 
investigative work to determine age and gender is the 
gonial angle. Gonial angle measures are a crucial 
component of the craniofacial complex and are 
typically examined on lateral cephalograms, however 
panoramic radiographs have also been utilized 
recently.OPG is better than lateral cephalogram, 
nevertheless, because it allows for the measurement of 
both the left and right gonial angles without the need 
for any anatomic superimpositions.For the proper 
assessment of the mandibular and maxillary vital 
structure, practitioners most commonly and frequently 
advise panoramic radiographs (OPGs). This is 
considered the all-inclusive approach for imaging the 
number of different dental disorders in one film. It is 
authentic and a higher degree of prescription suggests 
that it can be successfully used for studying any 
morphological variations that are normally observed 
with changes in ages and has a correlation with gender. 
In order to comprehend the changes during the 
formative period, gonial angle is especially significant 
in orthodontic research.This gonial angle is linked to 
the structure and function of the masticatory muscles. 
A small gonial angle is linked to strong activation of 
the masseter and anterior temporal muscle. 
Sex determination plays a vital role in forensic 
anthropology, helping to identify skeletal remains. 
Numerous skeletal markers have been evaluated for 
their effectiveness in differentiating male from female 
remains, with the gonial angle of the mandible being 
particularly noteworthy.  
 
 
 
 
 
 
MATERIALS AND METHODS:  
 
The samples were collected from the department of 
Oral medicine and Radiology, Saveetha Dental 
College and Hospital, Chennai. For this study 60 

OPG’s of patients, both male and female aged 11 to 60 
years were selected randomly.Gonial angle and the 
bigonial angle width was measured from the OPG. The 
gonial angle was measured at the point of intersection 
of the plane tangential to the lower border of the 
mandible and to the distal border of the ascending 
ramus and condyle. The gonial angle was drawn with 
a tangent to the lower border of the mandible and 
another line tangent to the distal border of the 
ascending ramus and the condyle on both sides. The 
bigonial width was measured from the straight 
distance between two gonia.These were measured 
using the Image J software and the data then collected 
was analyzed. Statistical analysis was performed using 
SPSS software version 23, where a sample T- test was 
done. 
 
RESULTS:  
 
From the sample T test analysis the result was 
obtained.  
 

 
                                                         FIGURE- 1  
 
 
The study sample consisted of OPG of 60 patients with 
the mean age of 2.05±0.52 years in male and 
2.19±0.67 years in female with P value of 0.422. The 
mean value of the gonial angle on the right side 
measured 124±4.11 in males and 123±4.5 in females 
with P value of 0.6.The mean value of the gonial angle 
on the left side measured 121.73±5 in males and 
122.24±6 in females with P value of 0.733.The mean 
value of bigonial angle width measures 2058.±358.16 
in males and 1780.49±385.30 with P value of 0.10.  
 
DISCUSSION :  
 
In forensic medicine and dentistry, the gonial angle is 
crucial for assessing age and predicting growth 
patterns since it represents the anatomy of the 
mandible.It is a crucial criterion for assessing the 
facial skeleton's symmetry as well. From previous 
studies of Mattila et al, Comparing the values with dry 
skull and OPG, lateral cephalograms of the gonial 
angle. The measurements using the OPG were more 
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accurate than the dry skull.From the previous studies 
of Al-khateeb et al, study showed that males have 
significantly larger bigonial width than females, which 
is consistent with the numerical difference observed in 
the present study.From previous studies of Giles et al, 
the study showed that after puberty, the sexual 
dimorphism in bigonial width is pronounced.The 
previous of Eyas Abuhijleh et al , 590 OPGs were 
collected, where the females had shown significantly 
higher gonial angle when compared to that of the 
males whereas in the present study males has shown 
higher gonial angle when compared to that of the 
females and a notable variation in both sexes' right and 
left gonial angles, demonstrating the inherent 
irregularity of the human mandible was also notified 
.Previous studies by Kumar et al , described that The 
gonial angle is greater in females,this particular 
outcome may be attributed to the significant influence 
of masticatory forces. It has been shown that people 
with comparatively higher masticatory forces tend to 
have smaller gonial angles,while men typically have 
stronger masticatory forces than women.Another 
study by Vinay G et al, it was based on the It was 
discovered that the bigonial breadth of the mandible 
measured 8.74 cm for females and 9.45 cm for males 
on average where males has shown higher bigonial 
width when compared to that of the females,whereas 
in the present the mean value of males was 2058 mm 
and in females it was 1780 mm which also showed the 
same statistically significant for males which was 
higher than females.Our study correlated with studies 
by Shahabi et al, showed no statistically significant 
difference between the gonial angle of males and 
females.Previous study by Jensen et al showed same 
as the present study that the males had higher gonial 
angle when compared to that of the females. 
CONCLUSION:  
 
The present study has utilized parametric analysis like 
gonial angle and the bigonial width for gender 
determination. The study showed statistically 
significant difference in case of the bigonial width 
when compared to that of the gonial angle.This will be 
helpful for forensic investigation in identification of 
the gender.The gonial angle is a valuable additional 
tool when used in conjunction with other skeletal 
indications and contemporary forensic procedures, 
even though it may not always yield clear results on its 
own.Future research should aim to improve 
measurement methods and investigate how different 
factors influence the gonial angle to increase its 
effectiveness in forensic investigations. 
ACKNOWLEDGEMENT:We thank Saveetha 
dental college and hospital for providing us support to 
conduct the study. 
CONFLICT OF INTEREST: 

The authors declare that there was no conflict of 
interest in the present study. 
REFERENCES :  
 
1. Ajmani ML, Jain SP, Saxena SK. Mandibular 
angle in sex determination. Journal of Anatomical 
Society of India. 1985;34(1):11-13. 
2. Raustia AM, Salonen MA. Gonial angle, its 
relation to age and gender. Journal of Dental Research. 
1997;76(3):32-35. 
3. Upadhyay RB, Upadhyay J, Agarwal P, Rao 
NN. Panoramic radiographic study of mandibular and 
gonial angle in gender determination. Journal of 
Forensic Dental Sciences. 2012;4(1):58-62. 
4. Huumonen S, Sipilä K, Haikola B, et al. 
Variation in gonial angle in panoramic radiographs: 
Correlation to age, gender, and dentition. Journal of 
Dental Research. 2010;89(7):733-737. 
5. Sharma M, Gorea RK, Gorea A, Abuderman 
A. Gender determination by measuring mandibular 
angles on radiographs: A study on the North Indian 
population. Journal of Forensic Research. 
2011;2(1):1-3. 
6.Shireen A, Krishnamurthy A, Hallur N, et al. Gender 
determination using mandibular ramus and gonial 
angle on OPG. Annals of Maxillofacial Radiology. 
2020;3(2):14-19. 
7.Kumar S, Gopal KS. Gonial angle as a determinant 
of gender, a panoramic study in a sample of the 
population in Davangere, Karnataka. Indian Journal of 
Public Health Research & Development. 
2019;10(11):1201-1208. 
8.Sharma M, Gorea RK, Gorea A, Abuderman A. 
Gender determination by measuring mandibular 
angles on radiographs: A study on the North Indian 
population. Journal of Forensic Research. 
2011;2(1):1-3. 
9.Upadhyay RB, Upadhyay J, Agarwal P, Rao NN. 
Panoramic radiographic study of mandibular and 
gonial angle in gender determination. Journal of 
Forensic Dental Sciences. 2012;4(1):58-62. 
10.Huumonen S, Sipilä K, Haikola B, et al. Variation 
in gonial angle in panoramic radiographs: Correlation 
to age, gender, and dentition. Journal of Dental 
Research. 2010;89(7):733-737. 
  


