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ABSTRACT 
Objective: Was to assess the mandibular asymmetry on panoramic radiograph (OPG) as compared to PA (posterior anterior) 
cephalogram. 
Materials and method: A total of 15 participant’s records with age above 12 years; both genders; Pakistani nationals; clear 
OPG and PA cephalogram available; and full biodata available were included.  Radiographs of participants with unerupted or 
missing teeth in anterior or posterior region were excluded. Three linear measurements (condylar, ramus, and body length) and 
one angular measurement (gonial angle) were performed on both OPG and PA cephalograms. Paired t test and Pearson 
correlation test were applied between OPG and PA cephalogram for condylar, ramus, and body length and gonial angle to see 
the relationship. 
Results: The females were 6(40%) and males were 9(60%). The mean condylar length measured on OPG was 8.44 ± 2.96mm 
and on PA cephalogram was 9.98 ± 2.73mm with mean difference of 1.5mm and  no statistical difference (p=0.1007). Similarly 
the ramus length (p=0.706), corpus length (p=0.066) and gonial angle (p=0.333) were not statistically different measured on 
OPG and PA cephalogram. Very high correlation was found for measurements on OPG and PA cephalogram for condylar 
length(r=0.97), ramus length (r=0.96), body length (r=0.93) and was very highly statistically significant (p<0.001). But the 
correlation for gonial angle was moderate and not statistically significant (p=0.035).  
Conclusion: The panoramic radiograph can be used for initial diagnosis of mandibular asymmetry. 
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INTRODUCTION 
Orthodontic care is provided to the patients for achieving a well 
balanced and harmonious facial appearance.1 Some mild 
asymmetry in facial area is very common and acceptable. The 
range of asymmetry varies from unnoticeable to gross asymmetry.2   
 The etiology of asymmetry in mandibular region are: 
traumatic insults; developmental malformation; muscular problems 
like torticollis; syndromes like Treacher Collins; occlusal 
prematurities; and pathologies of joint like rheumatoid arthritis.3, 4 
 Asymmetry of mandible is not rare condition and usually 
diagnosed using a combination of diagnostic aids like clinical 
assessment, analysis of patient’s photographs, lateral 
cephalogram, panoramic radiograph (OPG), posterioanterior (PA) 
cephalogram, computed tomography, stereometry, and 
Technitium-99 scintigraphy etc.5-7 The disadvantages of the 
additional radiographs are increased radiation hazard, extra 
expenses and ultimately lack of feasibility for patients.8 
 Panoramic radiograph (OPG) is readily available in routine 
practice allowing bilateral view of mandibular horizontal and 
vertical measurements. Literature showed that horizontal 
measurement cannot be reliably recorded on OPG due to image 
distortion 9 but vertical measurements are reliable.10 
 Previous study conducted on 10 patients reported that no 
significant difference exist between OPG and PA cephalogram for 
length of condyle, ramus, mandibular body and gonial angle.11 
 There is lack of research in our population. OPG is readily 
available tool in orthodontic patients. The diagnosis of mandibular 
asymmetry had great impact on orthodontic treatment. This study 
can provide the knowledge about reliability of OPG in diagnosis of 
mandibular asymmetry.  
 The objective of this study was to assess mandibular 
asymmetry on OPG as compared to PA cephalogram. 
 

MATERIALS AND METHOD 
This cross sectional analytical study was conducted on 15 patient’s 
records available in department of orthodontics, Khyber College of 
Dentistry, Peshawar. An ethical approval was taken from ethical 
committee of the hospital before the inception of data collection. 

 The inclusion criteria were patients with mandibular 
asymmetry; age above 12 years; both genders; Pakistani 
nationals; clear OPG and PA cephalogram; and full biodata 
available.  Radiographs of participants with unerupted or missing 
teeth in anterior or posterior region were excluded (Missing and 
unerupted teeth can affect vertical growth of jaws).  
 Age and gender were recorded from record files of the 
patients. Both PA cephalograms and OPGs were traced manually 
using lead pencil and acetate paper on illuminator. Three linear 
measurements (condylar, ramus, and body length) and one 
angular measurement (gonial angle) were performed on both OPG 
and PA cephalograms. The condylar length was measured from 
condylion (Co) to sigmoid notch.  The length of ramus was 
measured from Co to gonion (Go). The mandibular body length 
was measured from Go to menton (Me). The gonial angle was 
traced and measured between Co-Go and Go-Me planes. 
 Data analysis was done in SPSS 22. Descriptive statistics 
were computed in the form mean and SD for continuous data and 
percentages for qualitative variable. Paired t test and Pearson 
correlation test were applied between OPG and PA cephalogram 
for condylar, ramus, body length and gonial angle to see the 
relationship. The level of significance for paired t test was p≤0.05 
and Pearson correlation test was p≤0.01. 
 

RESULTS 
The females were 6(40%) and males were 9(60%). The most 
common age group was 16-30 years (n=9, 60%) followed by 31-45 
years (n=6, 40%). (Table 1) The mean condylar length measured 
on OPG was 8.44 ± 2.96mm and on PA cephalogram was 9.98 ± 
2.73mm with mean difference of 1.5mm and no statistical 
difference (p=0.1007). Similarly the ramus length (p=0.706), 
corpus length (p=0.066) and gonial angle (p=0.333) were not 
statistically different measured on OPG and PA cephalogram. 
(Table 2) 
 Very high correlation was found for measurements on OPG 
and PA cephalogram for condylar length(r=0.97), ramus length 
(r=0.96) and body length (r=0.93) and these were very highly 
statistically significant (p<0.001). But the correlation for gonial 
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angle was moderate and not statistically significant (p=0.035). 
(Table 3) Fig 1 shows the correlation of condylar length measured 
on both OPG and PA cephalogram. The coefficient of 
determination is very high (r2=0.94). 
 
 
 
 

Table 1: Frequency of gender and age of the participants  

Variable Characteristic n(%) 

Gender 
Female 6(40.00) 

Male 9(60.00) 

Age group (years) 
16-30 9 (60.00) 

31-45 6 (40.00) 

 

Table 2: Comparison of condylar, ramus, corpus length and gonial angle measured on OPG and PA cephalograms 

Characteristic (mm) OPG, n = 151 PA ceph , n = 151 Difference2 95% CI2,3 p-value2 

Length condyle 8.44 ± 2.96 9.98 ± 2.73 -1.5 -3.7, 0.30 0.1007 

Length ramus 47 ± 7 48 ± 7 -1 -6.1, 4.06 0.706 

Length corpus 71 ± 9 82 ± 16 -10 -21, 1.84 0.066 

Gonial angle 132 ± 25 142 ± 26 -9.6 -29, 9.5 0.333 
*Paired t test 

 
Table 3: Correlation of linear and angular measurement on OPG and PA 
cephalogram 

Measurement  
Pearson correlation 
coefficient (r) 

P-value 

Condylar length 0.97 <0.001 

Ramus length 0.96 <0.001 

Body length 0.93 <0.001 

Gonial angle 0.54 0.035 
* Significant level, p<0.01 

 

 
Fig 1: Correlation of condylar length measured on both OPG and PA 
cephalogram. 

 

DISCUSSION 
This study was aimed to assess the mandibular asymmetry on 
OPG as compared to PA cephalogram. Our results revealed that 
both linear and angular measurements were not different 
measured on both OPG and PA cephalograms.  Our findings also 
revealed that very high correlation for linear measurements 
between OPG and PA cephalogram but not significant and 
moderate correlation for gonial angle. 
 While diagnosing mandibular asymmetry the difference 
between left and right side are calculated for ramus, condylar and 
body length and gonial angle. Mandibular asymmetry is one of the 
challenging malocclusion to treat.3 It can be due to functional 
prematurity, dental malrelations, skeletal and pathological causes.6 
Most important and initial step in the management of mandibular 
asymmetry is the proper diagnosis. The ideal diagnostic tool 
should be: readily available; not harmful to clinician and patients; 
should quantify the mandibular asymmetry with accuracy; and 
cheaper.  Many diagnostic aids are available to diagnose 
mandibular asymmetry like PA cephalogram, cone beam 
computed tomography, CT, and sterophotogrammetry.12, 13 PA 

cephalogram is commonly used in practice for evaluation of 
mandibular asymmetry but this radiograph is associated with extra 
radiation hazard to the patients.  
 Panoramic radiograph is readily available in all orthodontic 
patients’ diagnostic records. Our findings showed that OPG can be 
used reliably for diagnosis of mandibular asymmetry. Previous 
study conducted on 10 patients reported that no significant 
difference exist between OPG and PA cephalogram for length of 
condyle, ramus, mandibular body and gonial angle. Their results 
also showed that correlation for all measurements on OPG and PA 
cephalogram was also higher.11 These results are in consistent 
with our findings. Other studies also reported that OPG can be 
used for diagnosis for mandibular asymmetry with reliability. 10, 14, 15 
 This study has some limitations: first, this is small sample 
size; second, single centered; and third, this is of retrospective 
design. 
 

CONCLUSION 
Within limitation of this study it can be concluded that the 
panoramic radiograph can be used for initial diagnosis of 
mandibular asymmetry. However, clinicians should use best of 
their ability and modern diagnostic aid while providing care to 
patients with mandibular asymmetry. 
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