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PART B – TECHNICAL DETAILS 

1 Title of the dissertation Correlation between clinical 

symptomatology in patients with 

temporomandibular joint disease and 

MR imaging. 

2 Introduction  

A. Problem statement To find a correlation between clinical 

signs and symptoms with direct and 

indirect signs on MR Imaging in 

patients with temporomandibular joint 

disorders (TMJD). 

B. Rationale There is a rapid increase in the number 

of temporomandibular joint disorder 

patients in the past few years. The lack 

of rational and systematic clinical 

mailto:atulsattur@gmail.com


evaluation, diagnostic approach, and 

treatment planning has worsened the 

situation considerably. Evaluation of 

the patient based on the clinical 

features such as pain, headache, 

difficulty in opening the mouth, TMJ 

clicking, and locking are recorded and 

comparison is made with direct and 

indirect signs of TMJD observed on 

MR Imaging, which will help to 

diagnose the disease at an early stage 

and thus will provide the patient a 

comprehensive and better treatment. 

C. Novelty Similar studies have been done which 

gave focus to the direct signs of TMJD 

whereas in our study we have 

highlighted the indirect signs which are 

not evident on clinical examination in 

the initial stages.  

D. Expected outcome and application To evaluate the extent of association 

between clinical features of TMJD 

patients and changes in their MR 

Imaging to diagnose the disease at an 

early stage and prevent any further 

damage in soft and hard components of 

the temporomandibular joint. 



3 Research question(s) Is there any correlation between the 

clinical features & direct and indirect 

signs of TMJD on MR Imaging of 

patients with temporomandibular joint 

disorders? 

4 Research hypothesis (es), if any To find the correlation between clinical 

signs and MR Imaging findings in 

temporomandibular joint disorders. 

5 Objectives of the Study: 

A) Primary objective(s) 

 

 

 

 

 

    B) Secondary objective(s) 

 

To correlate the clinical symptoms in 

patients with temporomandibular joint 

disorders with direct and indirect signs 

on MR Imaging. 

-To determine the position, 

morphological changes, and 

displacement of the articular disc 

-To determine the osteoarthritic 

changes of the condyle on MR Imaging 

of TMJD patients. 

-To assess for effusion in the joint on 

MR Imaging of TMJD patients 

-To assess for the morphological 

changes in lateral pterygoid muscle 

- To assess for evidence of rupture of 

retro discal layers. 

6 1. Review of literature Yang et al.[1] had carried out a study to 



investigate the pathological changes of 

the lateral pterygoid muscle (LPM) 

using MR Imaging in patients with 

anterior disk displacement with non-

reduction (ADDnr) of the 

temporomandibular joint (TMJ) and to 

compare the abnormal findings of the 

LPM with the clinical symptoms and 

other pathological alterations of the 

TMJ on MR Imaging. The evaluation 

was based on the clinical symptoms 

and changes of various structures on 

MR Imaging of the patient like the 

morphology of lateral pterygoid 

muscle, position and morphology of the 

articular disc, osteoarthritic changes of 

the condyle, and the effusion in TMJ. 

The results of the study indicated that 

LPM showed changes that had a 

significant association with clinical 

symptoms like pain on jaw movement, 

pain in LPM, pain in the TMJ, and 

restricted mouth opening which 

concluded that there is an alteration in 

the morphology of lateral pterygoid 

muscle in TMJD patients and there is a 



significant association between the 

changes observed on MR Imaging to 

the clinical features of the patient. 

 

A review performed by Tomas et al.[2] 

compiles the association of direct and 

indirect signs of TMJD which were 

assessed on the MR Imaging. The 

direct signs included the abnormal disc 

morphologic changes such as crumpled, 

rounded, flat, and perforated; abnormal 

disc displacement i.e. anterior, 

posterior, lateral, and medial; abnormal 

disc movement which includes anterior 

disc displacement with reduction, 

anterior disc displacement without 

reduction, and stuck disc; osteoarthritic 

changes of condyle i.e. flattening, 

erosion, sclerosis, and the indirect signs 

included a large amount of joint fluid 

(effusion), increased thickness of LPM 

attachments and rupture of retro discal 

layers. 

 The article highlights the fact that disc 

displacement which is taken as the 

prominent sign of TMJ dysfunction can 



also be present in normal individuals 

and therefore the other associated 

findings should be taken into 

consideration which includes the 

indirect signs of TMJD i.e., thickening 

of attachment of lateral pterygoid 

muscle, rupture of retro discal tissue 

and joint effusion.  

 

A similar study was done by D'Ippolito  

et al.[3] in 50 participants which 

included 100 TMJs where bilateral MR 

Imaging examination of the TMJ was 

done using  a workstation. 

Axial and sagittal T1 and T2 sections 

were examined for the position of the 

disc, and changes in the lateral 

pterygoid muscle. The findings were 

compared with the distribution of 

symptoms among the patients and it 

was found that patients with TMD can 

present with alteration in the thickness 

of LPM and that the recognition of the 

alterations in the lateral pterygoid 

muscle will improve the understanding 

of clinical symptoms and 



pathophysiology of temporomandibular 

joint disorders. 

 

A study done by Roh et al.[5] 

investigated the relationships between 

disk displacement, joint effusion, and 

degenerative changes in patients with 

temporomandibular disorders using MR 

Imaging.  

In this study, 78% of the patients, 198 

out of 254, complained of joint pain. 

Joint pain was reported more frequently 

in the ADDWR and ADDWOR groups, 

which was associated with an increased 

incidence and severity of joint effusion 

in these groups. 

It revealed that anterior disc 

displacement conditions appeared to be 

significantly related to degenerative 

changes of the condyles and joint 

effusions in patients with TMDs. 

Thus, the study concludes that the 

possibility of an increased risk of 

progression of damage to TMJ by a 

breakdown in the balance between a 

patient’s adaptive capacity and 



functional loading of the TMJ should 

be assessed in every patient through a 

comprehensive evaluation of various 

other contributing factors. 

 

A study was done by Benito et al.[6] to 

analyze the position and mobility of the 

temporomandibular joint (TMJ) 

articular disk using MR Imaging and to 

compare the clinical features, osseous 

and muscular degenerative changes, the 

different types of static and their signs 

and symptoms were performed on 101 

patients with clinical and MR Imaging 

diagnosis of TMJ internal derangement 

with closed lock (permanent or 

episodic) revealed that on the MR 

Imaging survey clinical features like 

the pain had a significant association 

with disk displacement, disk mobility, 

condylar translation, and bony changes. 

7 2. Methodology  

A. Study design Cross-sectional prospective study 

B. Study participants (human, animals or both) Humans 

i. Inclusion criteria 

 

1)Patients willing to take part in the 

study 



 

 

 

 

 

 

 

 

 

 

 

ii. Exclusion criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) Patients with clinical symptoms like  

i. Headache 

ii. TMJ clicking 

iii. TMJ locking 

iv. Restricted movement of jaw 

v. Progressing /constant pain in the 

TMJ 

vi. Jaw movement pain 

vii. Palpation /provocation pain in the 

lateral pterygoid muscle/other 

masticatory muscles 

Patients who are not willing to take part 

in the study 

Patients  

     -who have undergone surgery of 

TMJ 

     -who has congenital abnormalities 

of TMJ 

     -who had undergone or undergoing 

any treatment for TMJD  

     -with muscle-wasting diseases 

    - with Myopathies 

     -who have undergone 

Chemotherapy/radiation therapy 

     -who have a heart pacemaker 

     -who have a metallic foreign body 



 

 

 

 

 

 

 

 

iii. Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation are 

terminated prematurely as it is indicated to 

ensure safety of the participants)   

iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack of 

adequate efficacy of the study drug or placebo)                                                                    

v. Number of groups to be studied, identify 

groups with definition 

(metal silver) or who has aneurysm 

clips in their brain  

     -with severe claustrophobia 

     -with cochlear implants 

     -with implanted drug infusion 

pumps 

-Pregnant women 

 

 

Not Applicable 

 

 

 

Not Applicable 

 

 

One  

C. Sampling  

a. Sampling population 

 

 

 

 

 

b. Sample size calculation 

 

All patients who visited the outpatient 

department of Oral Medicine and 

Radiology at SDM College of Dental 

Sciences and Hospital for treatment of 

temporomandibular joint disorders. 

 

The sample size was estimated based 



 

 

c. Sampling technique 

on the prevalence of disc derangement 

in patients with pain. 

Based on the sample article the 

prevalence is 73%. 

The Formula used = zαpq/d2 

Z
α

=1.96      P=73%   

q=27   d=8 

Sample size is 118. 

D. Randomization details (for interventional 

studies)- Intervention details with 

standardization techniques (drugs / devices / 

invasive procedures / noninvasive procedures / 

others) 

 

 

Not Applicable 

E. Ethical Clearance from the Institution’s Ethics 

Committee Obtained? (Copy to be Attached) 

Attached 

SDMCDS IEC. No. 2021/P/OM/65 

F. Study procedure In this prospective study MR Images of 

patients with temporomandibular joint 

disorders are evaluated for various 

direct and indirect signs of TMJD and 

are correlated with the clinical 

symptoms. 

The study will comprise of patients 

who come to the Department of Oral 

Medicine and Radiology in SDM 



college of Dental Sciences for the 

treatment of temporomandibular joint 

disorders. 

 Informed consent is taken from the 

patient. 

A detailed clinical history is taken and 

patients who satisfy the diagnostic 

criteria for TMJD (DC/TMD) 2014 by 

International Consensus Workshop 

recommendations enter the study. 

 

MR Images of the patient will be taken 

in a unit 1.5 Tesla or higher. 

T1– weighted, T2 weighted, and proton 

density (PD) with 3 mm thick imaging 

slices, a 10x10 field of view matrix 

with dual surface TMJ coil. 

Oblique sagittal, axial & coronal 

sections will be taken. 

Images will be evaluated for the 

following direct and indirect signs of 

TMJD. 

Direct signs 

-Abnormal disc morphologic features 

(crumpled, rounded, flat, perforated) 

-Abnormal disc displacement (anterior, 



posterior, lateral, and medial) 

-Abnormal disc displacement (with and 

without reduction) 

-Osteo arthritic changes (flattening, 

osteophytes, erosion, sclerosis) 

Indirect signs 

 -A large amount of joint fluid 

(effusion) 

-Increased thickness of LPM 

attachment 

-Rupture of retro discal layers. 

The images will be viewed by a 

professor and postgraduate (oral and 

maxillofacial radiologist) at the same 

time and the association of the clinical 

signs of the patient with the findings on 

the MR Imaging will be analyzed. 

G. Data collection methods including settings and 

periodicity 

Data will be collected from patients 

visiting the Department of Oral 

Medicine and Radiology at SDM 

College of Dental Sciences, Dharwad, 

Karnataka, and fulfilling the inclusion 

criteria of the study, after giving a 

patient information sheet and obtaining 

consent for the same. 

The period of the study will be 18 



months. 

H. List of statistical tests to be used for data 

analysis 

Chi-square test will be used to compare 

the proportions between the sub-

groups. P-value of less than 0.05 will 

be considered as statistically 

significant. 

 

I. If it’s a Clinical Trial: Clinical Trials Registry of 

India or equivalent registration number to be 

mentioned 

No 

8 3. List risks and benefits of the study MR Imaging is non-ionizing radiation 

and thus patients are not exposed to any 

harmful effects. 

MR Imaging provides 

      - gold standard for assessing soft 

tissues TM joint. 

      -better soft-tissue contrast 

      -differentiate better between fat, 

water, muscle, and other soft tissue. 
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