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Abstract 

Introduction: The gonial angle is an important parameter in orthodontics for diagnosis and treatment 
planning. Lateral cephalograms and panoramic radiographs are commonly used for determination. The 
purpose of this study was to compare the gonial angle on right and left sides of panoramic imaging and 
lateral cephalogram. 

Method: This descriptive cross-sectional study was conducted at Chitwan Medical College, Nepal, from Nov 
2021 to May 2023 after ethical clearance. Patients visiting for orthodontic treatment who required a lateral 
cephalogram and an orthopantomogram were included.  Patients were categorised into Class I and II skeletal 
patterns based on ANB (A-Point-Nasion-B-Point) angle. Gonial angle on right and left sides of panoramic 
imaging was compared with lateral cephalogram. Data was checked for normality, measures of central 
tendency (mean, median). Gonial angle was compared (t-test for normally distributed data) between two 
radiograph findings and between genders, and SPSS 20 was used for analysis, with a p≤0.05 considered 
significant. 

Result: The mean gonial angle in lateral cephalogram, right and left orthopantomogram was 124.19o±6.85o, 
123.43o±7.3o and 123.48o±7.3o respectively. There was a statistically significant difference in the gonial 
angle in cephalogram and left gonial angle in orthopantomogram among Class II skeletal patterns. On 
gender-based comparison, there was a statistically significant difference in all parameters. 

Conclusion: Orthopantomogram can be used as an alternative for gonial angle measurement in Class I 
skeletal patterns and only right-sided orthopantomogram among Class II skeletal patterns. The gender-based 
comparison showed that the gonial angle is larger in females than in males in both radiographs. 
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Introduction 

The word “gonion” is a point located by bisecting 
the angle formed by lines tangent to the inferior 
and posterior borders of the jaw bone.1 It is most 
posteroinferior angle of the jaw, an important 
reference point to determine growth patterns, 
vertical parameters, facial symmetry and a 
forensic tool for identifying human remains.2 

The mean gonial angle value is 128±7o.3 It varies 
with age, sex, ethnicity and in almost all cases 
between right and left side.4 Lateral 
cephalograms and panoramic radiographs are 
frequently utilized for measurements, among 
options like anthropometric measurement, 
photogrammetry and cone beam computed 
tomography. Orthopantomogram (OPG) is 
favoured over a lateral cephalogram, because it 
has advantage of decreased superimposition of 
anatomical structure and allows measurement 
of both right and left sides.5,6 

Studies showed statistically significant 
differences between gonial angles on panoramic 
and lateral cephalogram.7-9 Some studies 
concluded that panoramic radiograph is 
reliable.10,11 A study showed gonial angle in 
lateral cephalogram was greater than OPG.11 
Study has demonstrated that only right-sided 
OPG can be used accurately as lateral 
cephalogram in Nepalese population.5 

This study focuses on comparison of gonial angle 
in cephalometric radiograph with right and left 
side of panoramic radiograph among skeletal 
Class I and II adult patients. 

Method  

This descriptive cross-sectional study conducted 
from Nov 2021 to May 2023 in the Department 
of Orthodontics and Dentofacial Orthopaedics, 
Chitwan Medical College- School of Dental 
Sciences (CMC-SODS). Ethical clearance was 
obtained from the Institutional Review 
Committee of Chitwan Medical College (Ref: 
CMC-IRC/078/079-176). The study included the 
patient who visited the Department for 
orthodontic treatment requiring lateral 
cephalogram and panoramic radiograph as 
diagnostic aid. Inclusion criteria were adults (18 

-32 years), skeletal pattern Class I and II, patient 
with complete diagnostic records, availability of 
good quality radiographs. Age range of 18-32 
years was taken considering that most growth of 
the craniofacial area is complete after the age of 
18 years such that it reduces growth variations 
due to dental attrition and aging changes.12,13 
Exclusion criteria were gross facial asymmetry on 
extraoral examination, history of craniofacial 
trauma, craniofacial syndrome, and congenital 
disease. 

Lateral cephalogram and panoramic radiograph 
exposure was done using the same device, the 
Planmeca ProMax 3D Classic unit (Planmeca Oy, 
Helsinki, Finland). Radiographs were obtained 
using Planmeca Romexis® imaging software by 
the same operator under standardized 
conditions for the natural head position.14 All 
radiographs were traced manually on matte 
acetate paper with a 2H sharp pencil over the 
view box using transilluminated light by a single 
observer. The radiographic landmarks were 
identified and marked. The records were first 
categorized as skeletal Class I and Class II 
patterns to be included in the study based on 
ANB (A-Point-Nasion-B-Point) angle which is 
considered valid and reliable indicator in all 
sagittal groups.15 The ANB angle measures the 
anteroposterior relationship of the jaw bases, 
and categorizes in Class I skeletal pattern for ANB 
angle between 2° and 4°, and Class II for >4°. 

A non-probability purposive sampling method 
was employed. The sample size was based on a 
correlation study (Bivariate study) calculated by 
G Power 3.1 software, estimating the minimum 
sample requirement of 101 samples.16 However, 
the final sample consisted of 106 adult patients.  

The gonial angle was measured using a 
geometric protractor on both lateral 
cephalograms and panoramic radiograph. The 
angle was matched at the point of intersection 
of the plane tangential to the lower border of the 
mandible and another line tangent to the distal 
border of the ascending ramus and condyle, 
Figure 1 and 2.17  

The statistical analyses were performed using 
IBM SPSS v-20. Intraclass correlation coefficient 
(ICC) was used to assess the intraobserver 
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reliability. The Kolmogorov-Smirnov test was 
done to determine the normality of the data. 
Descriptive analysis (frequency, mean, standard 
deviation, maximum minimum value) was 
performed. For normally distributed data, paired 
sample t-test was used to compare the gonial 

angle in lateral cephalogram and panoramic 
radiograph as both measurements were taken 
from the same sample record. An unpaired 
sample t-test was done for comparison of angle 
based on gender. 

 

Figure 1. Measurement of gonial angle in lateral cephalogram 

 

 

Figure 2. Measurement of gonial angle in right and left side of orthopantomogram 

 



General section Bhattarai et al. Gonial angle  Original article  

 

Journal of Chitwan Medical College. 2025;15(54):97-104.     www.jcmc.com.np 100 

 

Result 

A total of 106 cases were obtained during a study 
period (42 males and 64 females). The mean age 
was 22.38±3.59 years, ranging 18 to 32 years. 
The 66 cases had skeletal Class I pattern and 40 
with skeletal Class II pattern. 

The mean gonial angle in lateral cephalogram 
was 124.19o±6.85o. Likewise, mean gonial angle 
on right OPG was 123.43o±7.3o and on left OPG 
was 123.48o±7.3o.  

Among skeletal Class I pattern cases, the mean 
gonial angle was observed to be 123.65o±7.15o in 
lateral cephalogram, 123o±7.18o in right OPG 
and 123.36o±7.61o in left OPG, Table 1.  

Similarly, among skeletal Class II pattern cases, 
the mean gonial angle was found to be 
125.08o±6.32o in lateral cephalogram, 

124.15o±7.54o in right OPG and 123.68o±6.84o in 
left OPG, Table 1. 

There was statistically significant difference in 
gonial angle in cephalogram and left gonial angle 
measured in OPG in Class II skeletal patterns 
(p=0.003). Whereas, all the other comparison 
showed no statistically significant difference 
(p>0.05), Table1. 

On the basis of gender, the gonial angle among 
male in lateral cephalogram was 121.93o±7.39o, 
right OPG was 120.83o±8.40o and left OPG was 
121.48o±7.57o, Figure 3. 

Likewise, among female the gonial angle in 
lateral cephalogram was 125.67o±6.09o, right 
OPG was 125.14o±5.96o and left OPG was 
124.80o±6.86o, Figure 3. There was statistically 
significant difference in all parameters between 
male and female (p<0.05). 

Table 1. Comparison of gonial angle in lateral cephalogram and OPG for skeletal Class I and II pattern, n=106 
 

Skeletal pattern Degree of gonial angle 

Mean±SD 

p-value 

paired t- test 

 

 

Class I  

Go Ceph Go OPG R 

0.112 
123.65±7.15 123.0±7.18 

Go Ceph Go OPG L 

0.497 
123.65±7.15 123.36±7.61 

Go OPG R Go OPG L 

0.410 
123.0±7.18 123.36±7.61 

 

 

Class II 

Go Ceph Go OPG R 

0.084 
125.08±6.32 124.15±7.54 

Go Ceph Go OPG L 

0.003 
125.08±6.32 123.68±6.8 

Go OPG R Go OPG L 

0.445 
124.15±7.54 123.68±6.8 

 
Note: Gonial angle in lateral cephalogram (Go Ceph); Gonial angle in right side orthopantomogram (Go OPG R); 

Gonial angle in left side orthopantomogram (Go OPG L) 
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Figure 3.  Gender-wise mean gonial angle on lateral cephalogram and OPG right and left, n=106 
 

Discussion 

Out of 106 cases, 42 males and 64 females with 
a mean age of 22.38±3.59 years (range 18-32), 
66 had skeletal Class I pattern and 40 Class II. 
There was statistically significant difference in 
gonial angle in cephalogram and left gonial angle 
measured in OPG in Class II skeletal patterns 
(p=0.003). There was statistically significant 
difference in all parameters between male and 
female (p<0.05). 

The present study included pretreatment lateral 
cephalogram and panoramic radiographs of 106 
adult patients with age range 18-32 years 
considering that most growth of the craniofacial 
area is complete after the age of 18 years such 
that it reduces growth variations due to dental 
attrition and aging changes.12,13  

Gonial angle is a significant parameter 
in orthodontics for diagnosis and treatment 
planning determined by several methods, most 
common of which are radiographs, particularly 
lateral cephalogram and OPG. Because lateral 
cephalograms are not suggested for all patients 
unless they are planning to undergo orthodontic 
treatment, this study was undertaken with the 
primary goal of comparing the gonial angle in 
lateral cephalogram to the right and left sides of 
OPG.6 

The sample included in this study was first 
categorized into two sagittal jaw relation based 
on ANB angle as it is considered to be the most 
valid and reliable indicator.15,18 For mandibular 
plane, in the present study we have taken 
Tweeds mandibular plane for comparison 
between the two radiographs based on the 
finding of statistically insignificant difference in 
gonial angle between the Tweeds mandibular 
plane on lateral cephalogram and panoramic 
radiograph.19 

The mean values of gonial angle measured from 
lateral cephalogram and both side of OPG 
(124.19o+6.85o, 123.43o+7.3o and 123.36o+7.61o) 
in the present study were found to be higher 
than that of the values observed in another 
study among Nepalese population.11 This 
difference may be contributed due to ethnic and 
geographical variation between study sample. 
Furthermore, as in the present study, the gonial 
angle in left OPG was found to be smaller than in 
the cephalogram similar to another study.16  

In the present study, paired sample t-test on 
parameters among Class I skeletal pattern 
showed no statistically significant difference 
between lateral cephalogram and right and left 
side of OPG. This finding was similar to other 
studies which reported that panoramic 

121.93

120.83

121.48

125.67
125.14

124.8

Go Ceph Go OPG R Go OPG L

Male

Female

Mean gonial angle



General section Bhattarai et al. Gonial angle  Original article  

 

Journal of Chitwan Medical College. 2025;15(54):97-104.     www.jcmc.com.np 102 

 

radiography could be used for determining the 
gonial angle among Class I skeletal pattern.17,20,21 

The gonial angle in both radiographs among 
Class II skeletal patterns in the present study 
showed no statistically significant difference 
except between gonial angle in the lateral 
cephalogram and left OPG. This is contradictory 
to other studies which showed no statistically 
significant difference in all parameters among 
sagittal skeletal patterns, with measured angle 
being highest in skeletal Class II, moderate in 
Class III, and the lowest in skeletal Class I.20,21 
This result corroborates to the current study that 
shows higher gonial angle in skeletal Class II 
compared to Class I in both radiographs.  

The mean gonial angle in the present study in 
the lateral cephalogram, right OPG and left OPG 
based on gender have comparable descriptive 
statistic to another study done in Nepalese 
population.5 In the present study, there was a 
statistically significant difference in gonial angle 
values among gender in all parameters where 
females showed higher gonial angle value as 
compared to male which is similarly reported by 
other studies.22–24 In contrast, some of the 
studies have stated that the gonial angle did not 
differ statistically according to gender.12,25,26 The 
gender-based difference may be due to 
significant biomechanical stresses and 
development subjected to mandible throughout 
a lifetime resulting in downward and backward 
mandibular rotation in females, whereas 
forward rotation and increased chin prominence 
in males.13 

The limitation of our study includes a purposive 
hospital based small sample size, focusing Class 
I and Class II skeletal patterns, lack of gender 
matching, and the vertical jaw relationship that 
influences gonial angle value has not been taken 
into account. However, the data are of value and 
add to the gap in this area by comparing 
compare gonial angle on right and left sides of 
panoramic imaging and lateral cephalogram, 
which showed that OPG can be used as an 
alternative for gonial angle measurement in 
Class I skeletal pattern, where as in Class II only 
right sided OPG can accurately determine gonial 
angle like lateral cephalogram and gonial angle 
is larger in female than in male in both 

radiographs. These findings are helpful in 
treatment plan. Studies with bigger sample size 
in varied population may be necessary. 

Conclusion 

The present study shows that 
orthopantomogram can be used as an 
alternative for gonial angle measurement in 
Class I skeletal pattern. However, in Class II 
pattern only right sided orthopantomogram can 
accurately determine gonial angle similar to 
lateral cephalogram. Our study showed gonial 
angle is generally larger in female than in male in 
both radiographs. 

Author contribution 

Conception, design: All; Data acquisition: All; 
Data analysis, interpretation: All; Drafting: AB, 
BKS, MPS; Revision: AB, BKS, RS; Final approval 
of the version to be published: AB, BKS, MPS, RS; 
Agreement to be accountable for all aspects of 
the work: All 

Acknowledgment 

None 

Conflict of interest 

None 

Funding 

None 

Supplementary material  

The data and supplementary material that 
support the findings of this study are available 
from the corresponding author upon reasonable 
request. 

References 

1. Hrdlicka A. Lower jaw. I. The gonial angle. II. The 
bigonial breadth. American Journal of Physical 
Anthropology. 1940 Sep;27(2):281–308. DOI  
Google Scholar  Full Text 

2. Kaya D. Is There Any Difference Between Gonial 
Angle Values Measured on Digital Lateral 

https://doi.org/10.1002/ajpa.1330270229
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hrdlicka+A.+Lower+jaw.+I.+The+gonial+angle.+II.+The+bigonial+breadth.+American+Journal+of+Physical+Anthropology.+1940+Sep%3B27%282%29%3A281%E2%80%93308.+&btnG=
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ajpa.1330270229#accessDenialLayout


General section Bhattarai et al. Gonial angle  Original article  

 

Journal of Chitwan Medical College. 2025;15(54):97-104.     www.jcmc.com.np 103 

 

Cephalograms and Orthopantomograms? 
Turkish Journal of Orthodontics. 2020;33(2):72–
6. DOI  PubMed  Google Scholar  Full Text 

3. Rakosi T. An atlas and manual of cephalometric 
radiography: Significance of Angular and Linear 
Measurements for Dento-Skeletal analysis. 1st 
ed. Louis, Missouri: Mosby; 1982. DOI  PubMed  
Google Scholar  

4. Izard G. The goniomandibular angle in 
dentofacial orthopedia. International Journal of 
Orthodontia, Oral Surgery and Radiography. 
1927 Jul 1;13(7):578-81. DOI  Google Scholar  Full 
Text 

5. Rajak R, Shrestha R, Koju S. Reliability of 
Panoramic Radiography in Assessing Gonial 
Angle Compared to Lateral Cephalogram in 
Patients with Class I Malocclusion. Taiwanese 
Journal of Orthodontics. 2021 Aug 18;33(2):53–
9. DOI  Google Scholar  Full Text 

6. Haq HU, Memon S, Agha D. Comparison Between 
Three Methods of Gonial Angle Formation on 
Lateral Cephalogram and Orthopantomogram. 
Journal of The Pakistan Dental Association. 2018 
Apr 1;27(02):57–61. DOI  Google Scholar  Full 
Text 

7. Bakan A, Kervancıoglu P, Bahsi İ, Yalcın ED. 
Comparison of the Gonial Angle With Age and 
Gender Using Cone-Beam Computed 
Tomography Images. Cureus. 2022 
May;14(5):e24997. DOI  Google Scholar  Full Text 

8. Srii R, Koju S, Mahanta SK, Marla V, Niroula D, 
Upadhyaya C, et al. Digital Radiographic Study of 
Gonial angle in Forensic Odontology in a Tertiary 
Care Centre: A Descriptive Cross-sectional Study. 
Journal of the Nepal Medical Association. 2021 
Apr 30;59(236):350–5. DOI  PubMed  Google 
Scholar  Full Text 

9. Baig MN. Reliability of panoramic radiography in 
assessing gonial angle compared to lateral 
cephalogram. Pakistan Oral & Dental Journal. 
2018;38(3):320–3. DOI  PubMed  Google Scholar  
Full Text 

10. Oksayan R, Aktan AM, Sokucu O, Hastar E, Ciftci 
ME. Does the panoramic radiography have the 
power to identify the gonial angle in 
orthodontics? The Scientific World Journal. 2012 
Dec;2012:1–4. DOI  PubMed  Google Scholar  Full 
Text 

11. Shrestha VV, Piya A, Khapung A, Bhattarai P. 
Comparison of Accuracy of Gonial Angle of 
Orthopantomogram and Lateral Cephalogram 
for Mandibular Measurements among 
Orthodontic Patients Attending Tertiary Care 
Dental Hospital in Kathmandu. Orthodontic 
Journal of Nepal. 2020 Dec 31;10(3):57–61. 
Google Scholar  Full Text 

12. Upadhyay RB, Upadhyay J, Agrawal P, Rao NN. 
Analysis of gonial angle in relation to age, 
gender, and dentition status by radiological and 
anthropometric methods. Journal of forensic 
dental sciences. 2012 Jan;4(1):29–33. DOI  
PubMed  Google Scholar  Full Text 

13. Bulut O, Freudenstein N, Hekimoglu B, Gurcan S. 
Dilemma of Gonial Angle in Sex Determination: 
Sexually Dimorphic or Not? American Journal of 
Forensic Medicine & Pathology. 2019 
Dec;40(4):361–5. DOI  PubMed  Google Scholar  
Full Text 

14. Lundström A, Lundström F, Lebret LML, 
Moorrees CFA. Natural head position and natural 
head orientation: basic considerations in 
cephalometric analysis and research. European 
Journal of Orthodontics. 1995 Apr 1;17(2):111–
20. DOI  PubMed  Google Scholar 

15. Ahmed M, Shaikh A, Fida M. Diagnostic validity 
of different cephalometric analyses for 
assessment of the sagittal skeletal pattern. 
Dental Press Journal of Orthodontics. 2018 
Oct;23(5):75–81. DOI  PubMed  Google Scholar  
Full Text 

16. Bhullar MK, Uppal AS, Kochhar GK, Chachra S, 
Kochhar AS. Comparison of gonial angle 
determination from cephalograms and 
orthopantomogram. Indian journal of dentistry. 
2014 Jul;5(3):123–6. DOI  PubMed  Google 
Scholar  Full Text 

17. Shahabi M, Ramazanzadeh BA, Mokhber N. 
Comparison between the external gonial angle in 
panoramic radiographs and lateral 
cephalograms of adult patients with Class I 
malocclusion. Journal of Oral Science. 
2009;51(3):425–9. DOI  PubMed  Google Scholar  
Full Text 

18. Gupta A, Shrestha RM. Cephalometric 
Assessments of Sagittal Discrepancies: A Review. 
Journal of Kantipur Dental College. 
2021;2(2):29–38. Google Scholar  Full Text 

19. Nadkerny PV, Kumar DA, Nadkerny VD. Assessing 
reliability of mandibular planes in determining 
gonial angle on lateral cephalogram and 
panoramic radiograph. Journal of Orthodontic 
Research. 2015;3(1):45–8. DOI  Google Scholar  
Full Text 

20. Farahbod F, Dadgar S, Sobouti F, Shafaroudi AM, 
Yousefi S, Norouzy A. Comparison of the Gonial 
Angle in Panoramic and Lateral Cephalometric 
Radiographs in Different Skeletal Patterns. 
Iranian Journal of Orthodontics. 2021 
Dec;16(2):1–7. Google Scholar  Full Text 

21. Lone EA, Mushtaq M. Comparison of Gonial 
Angle on Lateral Cephalogram and 
Orthopantomogram in Class I Class II and Class III 
Cases- A Cross Sectional Study. Annals of 

https://doi.org/10.5152/turkjorthod.2020.18076
https://pubmed.ncbi.nlm.nih.gov/32637186/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kaya+D.+Is+There+Any+Difference+Between+Gonial+Angle+Values+Measured+on+Digital+Lateral+Cephalograms+and+Orthopantomograms%3F+Turkish+Journal+of+Orthodontics.+2020%3B33%282%29%3A72%E2%80%936&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/32637186/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rakosi+T.+An+atlas+and+manual+of+cephalometric+radiography%3A+Significance+of+Angular+and+Linear+Measurements+for+Dento-Skeletal+analysis.+1st+ed.+Louis%2C+Missouri%3A+Mosby%3B+1982.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://doi.org/10.1016/S0099-6963(27)90110-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Izard+G.+The+goniomandibular+angle+in+dentofacial+orthopedia.+International+Journal+of+Orthodontia%2C+Oral+Surgery+and+Radiography.+1927+Jul+1%3B13%287%29%3A578-81.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://www.sciencedirect.com/sdfe/pdf/download/eid/1-s2.0-S0099696327901100/first-page-pdf
https://www.sciencedirect.com/sdfe/pdf/download/eid/1-s2.0-S0099696327901100/first-page-pdf
https://doi.org/10.38209/2708-2636.1096
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rajak+R%2C+Shrestha+R%2C+Koju+S.+Reliability+of+Panoramic+Radiography+in+Assessing+Gonial+Angle+Compared+to+Lateral+Cephalogram+in+Patients+with+Class+I+Malocclusion.+Taiwanese+Journal+of+Orthodontics.+2021+Aug+18%3B33%282%29%3A53%E2%80%939.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://www.researchgate.net/profile/Rabindra-Shrestha-4/publication/354076359_Reliability_of_Panoramic_Radiography_in_Assessing_Gonial_Angle_Compared_to_Lateral_Cephalogram_in_Patients_with_Class_I_Malocclusion/links/6123dea00c2bfa282a669124/Reliability-of-Panoramic-Radiography-in-Assessing-Gonial-Angle-Compared-to-Lateral-Cephalogram-in-Patients-with-Class-I-Malocclusion.pdf
https://doi.org/10.25301/JPDA.272.57
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Haq+HU%2C+Memon+S%2C+Agha+D.+Comparison+Between+Three+Methods+of+Gonial+Angle+Formation+on+Lateral+Cephalogram+and+Orthopantomogram.+Journal+of+The+Pakistan+Dental+Association.+2018+Apr+1%3B27%2802%29%3A57%E2%80%9361.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://www.jpda.com.pk/wp-content/uploads/2018/04/03.-Original-Article-Compression-Between.pdf
https://www.jpda.com.pk/wp-content/uploads/2018/04/03.-Original-Article-Compression-Between.pdf
https://doi.org/10.25301/JPDA.272.57
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Haq+HU%2C+Memon+S%2C+Agha+D.+Comparison+Between+Three+Methods+of+Gonial+Angle+Formation+on+Lateral+Cephalogram+and+Orthopantomogram.+Journal+of+The+Pakistan+Dental+Association.+2018+Apr+1%3B27%2802%29%3A57%E2%80%9361.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://www.jpda.com.pk/wp-content/uploads/2018/04/03.-Original-Article-Compression-Between.pdf
https://doi.org/10.31729/jnma.5360
https://pubmed.ncbi.nlm.nih.gov/34508539/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Srii+R%2C+Koju+S%2C+Mahanta+SK%2C+Marla+V%2C+Niroula+D%2C+Upadhyaya+C%2C+et+al.+Digital+Radiographic+Study+of+Gonial+angle+in+Forensic+Odontology+in+a+Tertiary+Care+Centre%3A+A+Descriptive+Cross-sectional+Study.+Journal+of+the+Nepal+Medical+Association.+2021+Apr+30%3B59%28236%29%3A350%E2%80%935.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Srii+R%2C+Koju+S%2C+Mahanta+SK%2C+Marla+V%2C+Niroula+D%2C+Upadhyaya+C%2C+et+al.+Digital+Radiographic+Study+of+Gonial+angle+in+Forensic+Odontology+in+a+Tertiary+Care+Centre%3A+A+Descriptive+Cross-sectional+Study.+Journal+of+the+Nepal+Medical+Association.+2021+Apr+30%3B59%28236%29%3A350%E2%80%935.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://brxt.mendeley.com/document/content/3f97c478-6d5e-354a-b217-08b02a9c4feb
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Baig+MN.+Reliability+of+panoramic+radiography+in+assessing+gonial+angle+compared+to+lateral+cephalogram.+Pakistan+Oral+%26+Dental+Journal.+2018%3B38%283%29%3A320%E2%80%933.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://doi.org/10.1100/2012/219708
https://pubmed.ncbi.nlm.nih.gov/23365514/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oksayan+R%2C+Aktan+AM%2C+Sokucu+O%2C+Hastar+E%2C+Ciftci+ME.+Does+the+panoramic+radiography+have+the+power+to+identify+the+gonial+angle+in+orthodontics%3F+The+Scientific+World+Journal.+2012+Dec%3B2012%3A1%E2%80%934.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/23365514/
https://pmc.ncbi.nlm.nih.gov/articles/pmid/23365514/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shrestha+VV%2C+Piya+A%2C+Khapung+A%2C+Bhattarai+P.+Comparison+of+Accuracy+of+Gonial+Angle+of+Orthopantomogram+and+Lateral+Cephalogram+for+Mandibular+Measurements+among+Orthodontic+Patients+Attending+Tertiary+Care+Dental+Hospital+in+Kathmandu.+Orthodontic+Journal+of+Nepal.+2020+Dec+31%3B10%283%29%3A57%E2%80%9361.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://www.researchgate.net/publication/349901684_Comparison_of_Accuracy_of_Gonial_Angle_of_Orthopantomogram_and_Lateral_Cephalogram_for_Mandibular_Measurements_among_Orthodontic_Patients_Attending_Tertiary_Care_Dental_Hospital_in_Kathmandu
https://doi.org/10.4103/0975-1475.99160
https://pubmed.ncbi.nlm.nih.gov/23087579/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Upadhyay+RB%2C+Upadhyay+J%2C+Agrawal+P%2C+Rao+NN.+Analysis+of+gonial+angle+in+relation+to+age%2C+gender%2C+and+dentition+status+by+radiological+and+anthropometric+methods.+Journal+of+forensic+dental+sciences.+2012+Jan%3B4%281%29%3A29%E2%80%9333.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/23087579/
https://doi.org/10.1097/paf.0000000000000500
https://pubmed.ncbi.nlm.nih.gov/31306169/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bulut+O%2C+Freudenstein+N%2C+Hekimoglu+B%2C+Gurcan+S.+Dilemma+of+Gonial+Angle+in+Sex+Determination%3A+Sexually+Dimorphic+or+Not%3F+American+Journal+of+Forensic+Medicine+%26+Pathology.+2019+Dec%3B40%284%29%3A361%E2%80%935.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://www.researchgate.net/profile/Ozgur-Bulut/publication/334436701_Dilemma_of_Gonial_Angle_in_Sex_Determination_Sexually_Dimorphic_or_Not/links/5d5344a6299bf16f07369a0f/Dilemma-of-Gonial-Angle-in-Sex-Determination-Sexually-Dimorphic-or-Not.pdf
https://doi.org/10.1093/ejo/17.2.111
https://pubmed.ncbi.nlm.nih.gov/7781719/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lundstr%C3%B6m+A%2C+Lundstr%C3%B6m+F%2C+Lebret+LML%2C+Moorrees+CFA.+Natural+head+position+and+natural+head+orientation%3A+basic+considerations+in+cephalometric+analysis+and+research.+European+Journal+of+Orthodontics.+1995+Apr+1%3B17%282%29%3A111%E2%80%9320.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://doi.org/10.1590/2177-6709.23.5.075-081.oar
https://pubmed.ncbi.nlm.nih.gov/30427496/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ahmed+M%2C+Shaikh+A%2C+Fida+M.+Diagnostic+validity+of+different+cephalometric+analyses+for+assessment+of+the+sagittal+skeletal+pattern.+Dental+Press+Journal+of+Orthodontics.+2018+Oct%3B23%285%29%3A75%E2%80%9381.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/30427496/
https://doi.org/10.4103/0975-962x.140820
https://pubmed.ncbi.nlm.nih.gov/25565740/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bhullar+MK%2C+Uppal+AS%2C+Kochhar+GK%2C+Chachra+S%2C+Kochhar+AS.+Comparison+of+gonial+angle+determination+from+cephalograms+and+orthopantomogram.+Indian+journal+of+dentistry.+2014+Jul%3B5%283%29%3A123%E2%80%936.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bhullar+MK%2C+Uppal+AS%2C+Kochhar+GK%2C+Chachra+S%2C+Kochhar+AS.+Comparison+of+gonial+angle+determination+from+cephalograms+and+orthopantomogram.+Indian+journal+of+dentistry.+2014+Jul%3B5%283%29%3A123%E2%80%936.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/25565740/
https://doi.org/10.2334/josnusd.51.425
https://pubmed.ncbi.nlm.nih.gov/19776510/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shahabi+M%2C+Ramazanzadeh+BA%2C+Mokhber+N.+Comparison+between+the+external+gonial+angle+in+panoramic+radiographs+and+lateral+cephalograms+of+adult+patients+with+Class+I+malocclusion.+Journal+of+Oral+Science.+2009%3B51%283%29%3A425%E2%80%939.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://brxt.mendeley.com/document/content/a5f2c140-a605-3134-b814-8eb5f06ac725
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gupta+A%2C+Shrestha+RM.+Cephalometric+Assessments+of+Sagittal+Discrepancies%3A+A+Review.+Journal+of+Kantipur+Dental+College.+2021%3B2%282%29%3A29%E2%80%9338.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://www.researchgate.net/profile/Rabindra-Shrestha-4/publication/361902689_Cephalometric_Assessment_of_Sagittal_Discrepancies_A_Review_Journal_of_Kantipur_Dental_College/links/62cbce58d7bd92231faa3345/Cephalometric-Assessment-of-Sagittal-Discrepancies-A-Review-Journal-of-Kantipur-Dental-College.pdf
https://doi.org/10.4103/2321-3825.146358
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nadkerny+PV%2C+Kumar+DA%2C+Nadkerny+VD.+Assessing+reliability+of+mandibular+planes+in+determining+gonial+angle+on+lateral+cephalogram+and+panoramic+radiograph.+Journal+of+Orthodontic+Research.+2015%3B3%281%29%3A45%E2%80%938.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://triggered.stanford.clockss.org/ServeContent?url=http://www.jorthodr.org%2Farticle.asp%3Fissn%3D2321-3825%3Byear%3D2015%3Bvolume%3D3%3Bissue%3D1%3Bspage%3D45%3Bepage%3D48%3Baulast%3DThilagarani%2C%3Btype%3D2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Farahbod+F%2C+Dadgar+S%2C+Sobouti+F%2C+Shafaroudi+AM%2C+Yousefi+S%2C+Norouzy+A.+Comparison+of+the+Gonial+Angle+in+Panoramic+and+Lateral+Cephalometric+Radiographs+in+Different+Skeletal+Patterns.+Iranian+Journal+of+Orthodontics.+2021+Dec%3B16%282%29%3A1%E2%80%937.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://julistb.sinaweb.net/article_249225_4963e9cb7230ab581cb4fb1c9a0a9c16.pdf


General section Bhattarai et al. Gonial angle  Original article  

 

Journal of Chitwan Medical College. 2025;15(54):97-104.     www.jcmc.com.np 104 

 

International Medical and Dental Research. 2018 
Oct;4(6):35–9. Google Scholar  Full Text 

22. Chole RH, Patil RN, Balsaraf Chole S, Gondivkar S, 
Gadbail AR, Yuwanati MB. Association of 
Mandible Anatomy with Age, Gender, and Dental 
Status: A Radiographic Study. International 
Scholarly Research Notices. 2013 Dec 18;2013:1–
4. DOI  PubMed  Google Scholar  Full Text 

23. Huumonen S, Sipilä K, Haikola B, Tapio M, 
Söderholm AL, Remes-Lyly T, et al. Influence of 
edentulousness on gonial angle, ramus and 
condylar height. Journal of oral rehabilitation. 
2010;37(1):34–8. DOI  PubMed  Google Scholar  
Full Text 

24. Leversha J, McKeough G, Myrteza A, Skjellrup-
Wakefiled H, Welsh J, Sholapurkar A. Age and 

gender correlation of gonial angle, ramus height 
and bigonial width in dentate subjects in a dental 
school in Far North Queensland. Journal of 
Clinical and Experimental Dentistry. 2016 
Feb;8(1):49–54. DOI  PubMed  Google Scholar  
Full Text 

25. Ohm E, Silness J. Size of the mandibular jaw angle 
related to age, tooth retention and gender. 
Journal of oral rehabilitation. 1999 
Nov;26(11):883–91. DOI  PubMed  Google 
Scholar  Full Text 

26. Dutra V, Yang J, Devlin H, Susin C. Mandibular 
bone remodelling in adults: evaluation of 
panoramic radiographs. Dentomaxillofacial 
Radiology. 2004 Sep;33(5):323–8. DOI  PubMed  
Google Scholar  Full Text 

 

 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lone+EA%2C+Mushtaq+M.+Comparison+of+Gonial+Angle+on+Lateral+Cephalogram+and+Orthopantomogram+in+Class+I+Class+II+and+Class+III+Cases-+A+Cross+Sectional+Study.+Annals+of+International+Medical+and+Dental+Research.+2018+Oct%3B4%286%29%3A35%E2%80%939.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
http://www.aimdrjournal.com/wp-content/uploads/2021/10/DE10_OA_Tajamul-edit.pdf
https://doi.org/10.5402/2013/453763
https://pubmed.ncbi.nlm.nih.gov/24959560/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lone+EA%2C+Mushtaq+M.+Com%09Chole+RH%2C+Patil+RN%2C+Balsaraf+Chole+S%2C+Gondivkar+S%2C+Gadbail+AR%2C+Yuwanati+MB.+Association+of+Mandible+Anatomy+with+Age%2C+Gender%2C+and+Dental+Status%3A+A+Radiographic+Study.+International+Scholarly+Research+Notices.+2013+Dec+18%3B2013%3A1%E2%80%934.+DOI++PubMed++Google+Scholar++Full+Textparison+of+Gonial+Angle+on+Lateral+Cephalogram+and+Orthopantomogram+in+Class+I+Class+II+and+Class+III+Cases-+A+Cross+Sectional+Study.+Annals+of+International+Medical+and+Dental+Research.+2018+Oct%3B4%286%29%3A35%E2%80%939.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/24959560/
https://doi.org/10.1111/j.1365-2842.2009.02022.x
https://pubmed.ncbi.nlm.nih.gov/19912483/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Huumonen+S%2C+Sipil%C3%A4+K%2C+Haikola+B%2C+Tapio+M%2C+S%C3%B6derholm+AL%2C+Remes-Lyly+T%2C+et+al.+Influence+of+edentulousness+on+gonial+angle%2C+ramus+and+condylar+height.+Journal+of+oral+rehabilitation.+2010%3B37%281%29%3A34%E2%80%938.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1365-2842.2009.02022.x
https://doi.org/10.4317/jced.52683
https://pubmed.ncbi.nlm.nih.gov/26855706/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Leversha+J%2C+McKeough+G%2C+Myrteza+A%2C+Skjellrup-Wakefiled+H%2C+Welsh+J%2C+Sholapurkar+A.+Age+and+gender+correlation+of+gonial+angle%2C+ramus+height+and+bigonial+width+in+dentate+subjects+in+a+dental+school+in+Far+North+Queensland.+Journal+of+Clinical+and+Experimental+Dentistry.+2016+Feb%3B8%281%29%3A49%E2%80%9354.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/26855706/
https://doi.org/10.1046/j.1365-2842.1999.00464.x
https://pubmed.ncbi.nlm.nih.gov/10583739/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ohm+E%2C+Silness+J.+Size+of+the+mandibular+jaw+angle+related+to+age%2C+tooth+retention+and+gender.+Journal+of+oral+rehabilitation.+1999+Nov%3B26%2811%29%3A883%E2%80%9391.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ohm+E%2C+Silness+J.+Size+of+the+mandibular+jaw+angle+related+to+age%2C+tooth+retention+and+gender.+Journal+of+oral+rehabilitation.+1999+Nov%3B26%2811%29%3A883%E2%80%9391.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0305-182X&date=1999&volume=26&issue=11&spage=883
https://doi.org/10.1259/dmfr/17685970
https://pubmed.ncbi.nlm.nih.gov/15585810/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dutra+V%2C+Yang+J%2C+Devlin+H%2C+Susin+C.+Mandibular+bone+remodelling+in+adults%3A+evaluation+of+panoramic+radiographs.+Dentomaxillofacial+Radiology.+2004+Sep%3B33%285%29%3A323%E2%80%938.+DOI++PubMed++Google+Scholar++Full+Text&btnG=
https://academic.oup.com/dmfr/article-lookup/doi/10.1259/dmfr/17685970

