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ABSTRACT 
Purpose: This study was performed to evaluate radiographic evaluation of condylar changes in patients with 
TMD by using orthopantomogram (OPG). 
Materials and Methods: This cross-sectional observational study aims to assess the radiographic alterations in 
patients with temporomandibular disorders (TMD) in the mandibular condyle. Samples for the TMD group were 
gathered from Saveetha Dental College and Hospital's radiography and oral medicine department in Chennai. The 
study will include 81 patients, 54 males and 44 females, who have been diagnosed with TMD will be included in 
the sample for the investigation. Utilizing an OPG, radiographic evaluation is performed. The data was transferred 
to SPSS software for further results and Histogram analysis has done. 
Result: The radiographic evaluation of condylar changes in patients with temporomandibular disorder (TMD) 
indicated distinct patterns across different parameters. Condylar hyperplasia was present in 13.3% of males and 
11.1% of females, with no statistically significant difference (p = 0.734). Resorption was observed in 45.2% of 
males and 25% of females, showing no significant gender difference (p = 0.105). Condylar flattening was 
significantly more prevalent in females (69.4%) compared to males (42.2%), with a significant p-value of 0.015. 
The presence of more than three missing teeth was not significantly different between males (22.2%) and females 
(16.7%), with p-values of 0.066 for males and 0.073 for females. The histogram illustrated the age distribution of 
the sample, showing a mean age of 43.93 years and a standard deviation of 14.184. 
Conclusion: This study aimed to evaluate the radiographic changes in the condyles of patients with 
temporomandibular disorders (TMD) using OPG. Our study revealed a significant prevalence of osteoarthritic 
changes in the condyle, including erosion, flattening, and osteophyte formation. Variations in condylar 
morphology, such as hyperplasia, hypoplasia, and asymmetry, were effectively identified using OPG. The findings 
provide significant insights into the prevalence and nature of condylar changes in TMD patients and underscore 
the importance of multimodal imaging in the accurate diagnosis and management of TMD. 
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INTRODUCTION  
Temporomandibular disorders (TMD) encompass a 
range of conditions affecting the 
temporomandibular joint (TMJ), masticatory 
muscles, and associated structures, often leading to 
pain, dysfunction, and impaired quality of life. 
Among the various components of the TMJ, the 
condyle plays a crucial role in the joint's function, 
and changes in its structure can significantly impact 
jaw movement and overall oral health. Radiographic 
evaluation is a key diagnostic tool for assessing 
condylar changes in patients with TMD, providing 
essential information about the presence and extent 
of alterations such as condylar hyperplasia, 
resorption, flattening, and other morphological 
abnormalities. Understanding these radiographic 
findings is critical for accurate diagnosis, treatment 
planning, and monitoring of TMD progression or 
response to therapy. TMJ has a unique function, as 
the condyle both rotates within the fossa and moves 
forward along the articular eminence. This ability of 

the condyle to translate allows the mandible to 
achieve a much greater maximal incisal opening 
than would be possible through rotation alone. 
Due to these characteristics, the TMJ is described as 
“ginglymoarthrodial,” a term that combines 
“ginglymoid” (rotation) and “arthrodial” 
(translation).  Variations in condylar morphology 
can occur due to factors such as age, gender, facial 
type, occlusal force, functional load, malocclusion 
type, and differences between the right and left 
sides. The most common morphological changes are 
observed in the TMJ of elderly individuals, largely 
due to joint degeneration. Studies on TMJ 
morphology have utilized dry and autopsy human 
skulls, as well as various imaging techniques, 
including radiographic examinations, magnetic 
resonance imaging (MRI), computed tomography 
(CT), and cone-beam computed tomography 
(CBCT). It is believed that the basic shape of the  
mandibular condyle is established early in life and 
subsequently modified by functional load 
throughout a person's lifespan.This study aims to 
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explore the radiographic features of condylar 
changes in patients with TMD, highlighting the 
importance of imaging in the comprehensive 
evaluation of these disorders. 
Condylar hyperplasia is a condition characterised by 
the excessive growth of the mandibular condyle, 
which leads to facial asymmetry, malocclusion, and 
sometimes pain. This overgrowth can involve both 
bone and cartilage, resulting in an enlarged condyle 
that disrupts the normal function and appearance of 
the jaw. Condylar resorption is a pathological 
condition where the mandibular condyle undergoes 
progressive bone loss, leading to a reduction in the 
size and shape of the condyle. This can cause 
changes in jaw alignment and function, as well as a 
decrease in facial height. Condylar flattening refers 
to the loss of the normal convex shape of the 
mandibular condyle, often associated with 
degenerative joint diseases such as osteoarthritis. 
This condition results in a smooth, flattened surface 
of the condyle, which can lead to impaired joint 
function, altered occlusion, and pain in the 
temporomandibular joint.  
Imaging the TMJ is challenging due to the small size 
of the bony components and the frequent 
superimposition of structures from the base of the 
skull, which often obscures clear visualization of the 
joint. Various imaging modalities have been 
employed for TMJ evaluation, but they each have 
limitations, including issues with superimposition, 
high radiation doses, and long scanning times. The 
basic morphology of the mandibular condyle is 
believed to be established early in life and undergoes 
modifications based on functional load throughout a 
person's lifespan. As imaging techniques continue to 
advance, understanding these morphological 
variations will enhance our ability to diagnose and 
treat TMJ disorders more effectively. Future 
research should focus on exploring how these 
variations impact joint function and developing 
tailored treatment strategies. This study aims to 
investigate the influence of different factors on 
condylar morphology and to identify the most 
reliable imaging techniques for evaluating these 
changes, ultimately improving the management of 
TMJ disorders. 
 
MATERIALS AND METHODS 
Study: This study is a cross-sectional observational 
study. 
Objective: To evaluate radiographic changes in the 
mandibular condyle of patients diagnosed with 
temporomandibular disorders (TMD). 
Sample Size: A total of 81 patients, 54 males and 44 
females, who have been diagnosed with TMD will 
be included in the sample for the investigation. 
Patients were recruited from the Department of Oral 
Medicine and Radiology at Saveetha Dental College 
and Hospital, Chennai. 

Radiographic Evaluation: The radiographic 
assessment was performed using 
Orthopantomography (OPG). 
Inclusion Criteria: 
1. Patients willing to participate in the study. 
2. Patients with complaints of chronic 
temporomandibular joint (TMJ) pain. 
Exclusion Criteria: 
1. Patients with systemic, rheumatic, 
neurologic/neuropathic, endocrine, and 
immune/autoimmune diseases causing widespread 
pain. 
2. Patients with a previous history of radiation 
treatment to the head and neck. 
Data Collection: 
Clinical Examination: A detailed history and clinical 
examination were conducted to record symptoms 
such as pain, clicking sounds, and restricted jaw 
movement. 
Radiographic Findings: Specific radiographic 
changes observed in the condyle and surrounding 
structures were documented. 
Statistical Analysis: 

1. Data was transferred to SPSS software for 
further analysis. 

2. A histogram analysis was also performed 
to illustrate age distribution. 

RESULT     

  

 

    

 

The radiographic evaluation of condylar changes in 
patients with temporomandibular disorders (TMD) 
revealed distinct patterns across gender. Condylar 
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hyperplasia was observed in 13.3% of males and 
11.1% of females, with no statistically significant 
difference (p = 0.734). Resorption was present in 
45.2% of males and 25% of females, with the 
difference also being statistically insignificant (p = 
0.105). Flattening of the condyle was significantly 
more prevalent in females (69.4%) compared to 
males (42.2%), with a significant p-value of 0.015. 
The presence of more than three missing teeth was 
noted in 22.2% of males and 16.7% of females, with 
no statistically significant difference (p = 0.06). The 
histogram of age distribution showed a mean age of 
43.93 years with a standard deviation of 14.184, 
illustrating a balanced distribution of patients across 
various age groups. These findings provide insight 
into the radiographic patterns of condylar changes 
associated with TMD and their variation by gender. 
DISCUSSION  
In a previous study, of 100 joints, 64% went to 
women and 36% to men. The current study's 
findings indicate that women are more likely than 
men to experience common bone abnormalities such 
as erosion, flattening, hyperplasia, and more than 
three cases of missing teeth. In our study, among 
Gender Distribution 55.6% of temporomandibular 
disorder (TMD) cases were males and 44.4% of 
TMD cases were females. In a study of 220 patients 
at Pusan National University in Korea, flattening of 
the condylar bone was seen in 112 joints (25.5%), 
representing the third highest percentage among 
their findings. In our study, Condylar Flattening is 
seen in 54.3% of TMD cases showed condylar 
flattening (44 out of 81) and it shows Condylar 
flattening was present in 69.4% of female cases and 
in 42.2% of male cases. Flattening is thought to be a 
degenerative change carried on by load on the TMJ 
and could be connected to the masseter and temporal 
muscles. In an earlier investigation, there was no 
statistically significant difference between the two 
modalities in identifying this bony alteration, even 
while DVT could detect more flattening than OPG.  
In our study, though OPG for routine screenings, 
and initial evaluations, OPG is more suitable due to 
its lower cost, lower radiation dose, and ability to 
provide a broad overview of the dental and jaw 
structure and it  indicates that OPG itself is capable 
of identifying gross bony changes of condyle like 
pointed condyle and flattening and DVT is helpful 
in detecting changes of condyle like osteophytes and 
erosion and Common bony changes. 
Condylar hyperplasia, which is characterized by 
excessive bone growth, did not show a significant 
gender difference in incidence, The reason why 
condylar hyperplasia is twice as common in females 
as in males may be due to the effects of prolactin and 
oestrogen, which may act as an immunological 
stimulus to promote bony changes., In the present 
study, Condylar hyperplasia present in 13.3% of 
males and 11.1% of females. The difference 
between males and females is not statistically 

significant (p = 0.734). A partial loss of the condylar 
head is known as condylar resorption. The other two 
bone alterations observed in the earlier investigation 
were resorption and sclerosis. Compared to OPG, 
DVT was able to identify more cases of sclerosis and 
resorption. However, there were no results between 
the two imaging modalities that were statistically 
significant. In our study, Resorption is observed in 
45.2% of males  and 25% of females. The difference 
between males and females is not statistically 
significant (p = 0.105). After adjusting age, gender, 
presence of congenitally missing teeth, number of 
non-congenitally missing teeth, number of dental 
quadrants with missing teeth, and orthodontic 
history, the variables of age, gender, presence of 
congenitally missing teeth  were significant for 
overall TMD. In a prior study, the group with 
congenitally missing teeth had higher proportions of 
female participants and orthodontic history. 
Compared to control participants (45.90%), those 
with congenitally missing teeth had a considerably 
greater frequency of total TMD (67.24%). where as 
in the present study Missing Teeth (more than 3) are 
found in 19.8% of TMD cases and in males 22.2% 
and  16.7% of females. First molars on the mandible 
are the most commonly missing teeth, according to 
a previous Brazilian study with 321 participants. 
This present  study shows fewer cases of missing 
maxillary first molars. 
The radiographic evaluation of condylar changes in 
TMD patients is limited by the two-dimensional 
nature of imaging, potentially overlooking subtle 
changes. Additionally, the sample size and 
demographic limitations of the studied population 
may affect the generalizability of the findings. 
Future research should use three-dimensional 
imaging techniques like DVT or CBCT for more 
accurate assessments and include larger, more 
diverse populations to better understand the 
progression and treatment outcomes of condylar 
changes in TMD. 
CONCLUSION 
This study underscores the importance of 
radiographic evaluation in identifying condylar 
changes in patients with temporomandibular 
disorders (TMD). Condylar flattening was the most 
common alteration, particularly in females, while 
hyperplasia and resorption showed no significant 
gender differences. Missing teeth, especially 
mandibular molars, were associated with TMD, 
highlighting the role of occlusal forces. 
Orthopantomography (OPG) proved effective for 
detecting gross bony changes, but advanced imaging 
techniques like CBCT are recommended for more 
precise evaluations. Future research should focus on 
larger, more diverse populations and three-
dimensional imaging to enhance the diagnosis and 
management of TMD. 
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