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ABSTRACT 

 

Temporomandibular joint disorders (TMJD/TMD) refer to a blanket terminology that 

encompasses all the diseases and disorders affecting the TM joint. Almost one–third of the 

population suffers from internal disc derangement. 

In the initial stages, IDD can manifest as clicking, pain, and muscle tenderness and later turns 

into difficulty /restricted mouth opening, locking of the jaw, and degeneration of the condyle. 

It is therefore very important to recognize the disease before it progresses further. Advanced 

imaging techniques like MRI which are non-ionizing radiations have proven to be very 

efficacious in diagnosing the derangements of the disc and changes in the MRI images can 

act as a mirror to the severity of the disease. 

 

This study is aimed to correlate the clinical symptoms exhibited by the patient like pain, 

headache, difficulty in opening the mouth, TMJ clicking, and locking with direct and indirect 

signs of TMJD observed on MR Imaging. 

 

The patient who had any of these above symptoms were enrolled in the study and informed 

consent was taken. Exclusion criteria included surgery of TMJ, congenital abnormalities of 

TMJ, any previous treatment for TMJD, muscle-wasting diseases, myopathies, 

chemotherapy/radiation therapy, and those who were contraindicated for MR imaging. 

 

A thorough clinical examination was done and findings were recorded as per the RDC/TMD 

criteria. Then radiographic examination using Orthopantomogram and CBCT was done to 

eliminate other dental causes for the patient’s problem. Later MRI in both open and closed-
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mouth positions was advised to evaluate for the direct and indirect signs of TMJD. The 

changes in the MR Images were analyzed by two examiners. 

 

Descriptive analysis was done and Chi-square was used to compare the proportions between 

the subgroups. Value was considered statistically significant only if P-value was less than 

0.05. 

 

Results revealed that there is an increased female predilection for TMJDs. There was a 

statistically significant association between disc motion and disc morphological changes, 

position, osteoarthritic changes, and effusion. There is no statistically significant association 

between disc motion and changes in the retrodiscal tissue, clicking, locking, and 

morphological changes in the lateral pterygoid muscle. Therefore, changes on MRI can be 

indicative of the degenerative changes in the initial stages which can be beneficial in early 

diagnosis. The study also throws light on the morphometric changes of lateral pterygoid 

muscle which can be emblematic of the degeneration of the joint. 
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TMJ, MRI, lateral pterygoid, internal disc derangement, temporomandibular disorders, 
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INTRODUCTION 

 

A rapid increase in the number of temporomandibular joint disorder (TMJD) patients is noted 

in the past decade. The impact of the pandemic which has dilapidated the physical and mental 

well-being of people from all walks of life has also contributed to an epidemic of TMJD. 

The lack of proper clinical evaluation, systematic diagnostic approach, and treatment 

planning has created a challenging situation. A comprehensive evaluation of the patient for 

clinical features such as pain, headache, difficulty in opening the mouth, TMJ clicking, and 

locking ruling out the association with other systemic disorders, and diligent laboratory and 

radiographic investigations are the need of the hour. 

TMJD refers to approximately 38 pathological conditions involving the craniofacial region 

which has an incidence of 5% to 12 % and is considered the second most common 

musculoskeletal condition after chronic lower back pain. TMJD can affect the day-to-day 

activities of an individual, deranging the psychosocial functioning and altering the quality of 

life. [1] 

 

TMJD has an unequal distribution between the genders and many studies have revealed an 

increased female predilection observed for the occurrence of the disorders affecting the TMJ 

which ranges between 2:1-8:1(female: male ratio) [2] 

 

ANATOMY OF TEMPOROMANDIBULAR JOINT 

Temporomandibular Joint (TMJ) is a complex joint located at the lateral aspect of the face 

anterior to the tragus. [3] 

During embryonic development, the articular fossa develops first and becomes recognizable 

during the 7th 
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-8th weeks of intrauterine life. It begins as a cluster of mesenchymal cells that later 

differentiate into the disc and capsule [4] 

 

During the tenth week, the fossa begins to ossify, and condyles form from mesenchymal 

cells lateral to the meckels cartilage. Endochondral ossification and the fusion of the two 

halves of the mandible occur as growth progresses. [5]  

   

After 7.5 weeks, the articular disc is visible. During the first 9-11 weeks, the joint capsule 

appears, and the lateral pterygoid muscle (LPM) becomes visible, with its superior head 

inserted into the disc and capsule and inferior head inserted into the condyle. [4] During the 

tenth week, the blood vessels around the joint organize to supply the area. The articular disc 

only has peripheral vascularity. By the 12th week, the trigeminal and auriculotemporal 

nerves that supply the joint becomes clearly visible. [6] 

 

TMJ is also a ginglymodiarthroidal joint that consists of the articular surfaces of the temporal 

bone and mandibular condyle, articular disc, retrodiscal tissue, and ligaments like collateral, 

capsular, temporomandibular, sphenomandibular and stylomandibular. It is very unique in 

the movements because the condyle rotates within the fossa while also translating anteriorly 

along the articular eminence. This ability of the condyle to translate enables the mandible to 

have a much larger maximal incisal opening than with rotation alone. It is, for this reason, 

the joint is referred to as "ginglymoarthroidal," a combination of the terms ginglymoid 

(rotation) and arthrodial (translation). [3] 

 

The TMJ is also a synovial joint with distinct features like the presence of fibrocartilage 

instead of hyaline cartilage, the movement of the joint is influenced by the muscles of 
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mastication such as the masseter, temporalis, medial and lateral pterygoid, ligaments, bones, 

and the occlusion of teeth. [7] 

 

TMJ is considered to be one of the compound joints that should consist of at least three 

bones. The articular disc, along with the condyle and the temporal bone, functions as the 

third. The articulating disc is avascular and fibro-cartilaginous in nature, biconcave in shape, 

and is located between the two articular surfaces of the bone which divides the joint space 

into superior and inferior compartments. The disc is divided into three parts: namely 

intermediate zone, which is the thinnest portion, and the thicker anterior and posterior bands. 

When viewed from an anterior aspect, the disc is thicker medially than on the lateral side. [8] 

The disc is adaptable and flexible to all condylar movements. Any changes in the condyle or 

mandibular fossa can affect the morphology of the disc, resulting in altered biomechanical 

changes. The articular disc is attached to retrodiscal tissue, which is highly vascular and is 

innervated posteriorly. It is composed primarily of collagenous fibers and is attached to the 

disc, condyle, and tympanic plate. The synovial lining and synovial fringe on the anterior 

portion of the retrodiscal tissue secrete synovial fluid, which serves as a medium for 

metabolic requirements and lubricates the articular surfaces during function. [7] 

 

BIOMECHANICS OF TMJ 

The biomechanical properties of TMJ depends upon the functions of two distinct systems in 

the joint which are meniscomandibular and meniscotemporal movements. 

Meniscomandibular movements are those that occur between the disc's inferior surface and 

the mandibular condyle head. Only rotational movements of the condyle-disc complex occur 

in physiological conditions because the disc is tightly bound to the condyle by medial and 

lateral ligaments. 
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Meniscotemporal - This is a movement that takes place between the superior disc surface 

and the glenoid fossa. Because the disc is loosely attached to the fossa, free sliding movement 

occurs when the mandible moves forward, which is referred to as translation movement. 

 The normal biomechanical functions of the TMJ follow these orthopedic principles: 

1) Ligaments play no active role in the TMJ's normal function. They serve as guide wires, 

restricting some joint movements while allowing others. They accomplish this 

mechanically as well as through neuromuscular reflex activity. 

2) Ligaments do not stretch, but they can become elongated and lengthened during traction 

force. Normal joint function is frequently jeopardized when ligaments are elongated. 

 

 

TMJ articular surfaces must be in constant contact. The muscles that pull across the joints 

cause this contact (the elevators: temporalis, masseter, and medial pterygoid). [7]  

The changes that occur during the movements of TMJ vary according to whether it is an 

opening, closing, or maximum opening sequence. During the opening sequence, forces from 

condylar loading are directed through the intermediate zone to the steepest part of the 

eminence in a fully seated condyle. As the inferior lateral pterygoid muscle contracts, the 

condyle moves forward, and the superior lateral pterygoid muscle relaxes, allowing elastin 

fibers to pull the disc more on top of the condyle. During the maximum opening, the disc 

should rest on top of the condyle, which is at the crest of the eminence. As a result, the forces 

are directed against the flattest part of the articular eminence, and the disc moves back as the 

superior lateral pterygoid relaxes. During the closing phase as the condyle returns to the 

glenoid fossa, superior lateral pterygoid muscle contraction and inferior lateral pterygoid 

muscle relaxation pull the disc back. The superior lateral pterygoid muscle is attached to the 

anterior border of the articular disc. When the muscle contracts, the fibers attached to the 
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disc get pulled anteriorly and medially, protracting the disc. LPM is also attached to the neck 

of the condyle. This dual attachment prevents the muscle from pulling the disc through the 

discal space. It becomes more active when chewing unilaterally. [9] 

 

ETIOPATHOGENESIS OF TEMPOROMANDIBULAR JOINT DISORDERS 

(TMJD) 

 

TMJD which has become a disease of global concern is known by different 

terminologies interchangeably like: 

 Temporomandibular joint disturbance 

 Temporomandibular joint dysfunction syndrome 

 Functional temporomandibular joint disturbance 

 Occlusomandibular disturbance 

 Myoarthopathy of the temporomandibular joint 

 Pain dysfunction syndrome 

 Myofascial pain dysfunction syndrome 

 Temporomandibular pain dysfunction syndrome 

 Craniomandibular disorder [10] 

 

Bell suggested the term temporomandibular disorder –which includes not only the 

problems that are isolated to the joints but all the disturbances associated with 

functions of the masticatory system. Classification of TMJD (ANNEXURE-4) 

There are numerous complex causative factors for TMJD that makes its etiology 

multifactorial. It can be divided into three groups. Predisposing factors that increase the risk 

of TMJD, initiating factors that cause the onset of temporomandibular disorders and 
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perpetuating factors that interfere with healing or speed up the progression of 

temporomandibular disorders. All of them contribute significantly to the pathology. 

 

Several pathophysiologic, psychological, or structural processes can alter the masticatory 

system sufficiently to increase the risk of developing temporomandibular disorders. Occlusal 

abnormalities, orthodontic treatment, bruxism, orthopedic instability, macro trauma, 

microtrauma, poor health and nutrition, joint laxity, exogenous estrogen, psychological 

factors like stress, anxiety, and depression, behavioural factors like grinding, clenching, and 

abnormal head posture, social factors that influence the learned response to pain, emotional 

factors, cognitive factors like negative thoughts and attitudes also play a main role in the 

disease progression. [11] 

 

CLINICAL EXAMINATION 

A thorough and detailed evaluation of clinical signs and symptoms such as joint range of 

motion, joint sounds, pain on muscle and joint palpation will indicate the severity of the 

degenerative and inflammatory changes of TMJ. The hard tissue examination for dental and 

occlusal abnormalities should be performed intraorally. Many patients complain about the 

difficulty and limitation in opening of their mouths. As a result, the interincisal distance, 

overjet, overbite, lateral excursive movements, deflection, deviation, and protrusion are all 

affected. To perform these measurements, two reference locations around the midline of the 

maxilla and mandible are advised.  

The presence of joint noises during mouth opening and mandibular excursion can help with 

disc-condyle incoordination diagnosis. Clinical registration utilising manual inspection or a 

stethoscope is thought to be very reliable in detecting articular noises. 
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The importance of bilateral TMJ and muscle palpation in a relaxed position cannot be 

overstated. Tenderness on palpation is regarded as one of the most important indicators of 

intracapsular diseases such as capsulitis or synovitis. [7] [12] 

 

The lateral pole of the mandibular condyle should be located by the oral physician during 

repeated opening and closing movements. Following that, with the patient's mouth relaxed, 

bilateral and simultaneous palpation of the lateral aspect of the TMJ should be performed. 

This palpation should be done with 1 kgf pressure applied to the lateral and posterior sides 

of the joints. 

Muscle examination of the temporalis (posterior, medial, and anterior), superficial and deep 

masseter, medial pterygoid, sternocleidomastoid, superior trapezius, and suboccipital are all 

critical steps in the diagnosis of TMJD and myofascial pain disorders. Nociceptive neurons in 

the muscle and myofascial tissues are triggered by mechanical stimuli induced by digital 

pressure to detect and convey pain messages to the central nervous system. 

Graduation of a patient's response to palpation allows measuring the level of pain and is used 

to measure the efficacy of a certain treatment modality in follow-up visits. Palpation should 

be performed with a pressure of 1.5 kgf, which is powerful enough to elicit a pain message 

in symptomatic patients but gentle enough not to generate discomfort in asymptomatic 

control participants. [7] [12] 

 

Many questionnaires are used to assess and record the clinical symptoms and disability the 

patient experiences due to TMJD. The Diagnostic Criteria for TMD (RDC/TMD) has been 

the worldwide standard for assessing TMDs. The RDC/TMD is made up of two axis and 

their associated instruments: Axis I for physical diagnoses and Axis II for psychosocial state 
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and pain-related disability evaluation. The RDC/TMD has been validated for a number of 

diagnoses based on a standardised assessment procedure that includes a history and clinical 

examination. RDC/TMD is a diagnostic algorithm that incorporates both history and clinical 

data allowing for very high sensitivity and specificity for TMD subgroups, good diagnostic 

accuracy for TMD in adults. Therefore it is considered a reliable questionnaire to assess the 

history, symptoms, and clinical manifestations. [13],[14] 

 

RADIOGRAPHIC EVALUATION 

Radiographic evaluation of the TMJD plays a crucial role in the diagnosis, treatment 

planning, and evaluation of prognosis. There is always a dilemma among practitioners 

regarding which imaging modality needs to be advised to patients with TMJD. 

 

The choice of imaging technique should be appropriate to address the patient’s chief 

complaint, various symptoms, clinical findings, minimum radiation exposure dose, and 

maximum replication of the details and also the cost of the procedure should be taken into 

consideration. Diverse imaging modalities are used for the imaging of TMJ which includes 

plain radiography, orthopantomogram, ultrasonography, arthrography, Cone Beam 

Computed Tomography (CBCT) and Magnetic Resonance Imaging (MRI). 

 

Internal disc derangement (IDD), defined as an improper connection of the disc to the 

condyle, is the most common cause of TMJ dysfunction or TMJ disorder. 

Plain radiographic techniques include OPG, transcranial, transpharyngeal, transorbital, 

submentovertex views. Transcranial projection which is the commonly advised plain 

radiography for TMJ is taken in both open and closed mouth positions which gives us an 

idea on the static as well as the translation of condyle. These plain radiographs are beneficial 
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to assess the osteoarthritic changes that takes place on the condyle and also helps to know 

the exact position of the condyle in the joint. [15] 

 

Earlier an orthopantomogram was thought to be the gold standard for imaging TMJ because 

it revealed teeth and jaw structures. However, due to the superimposition of the base of the 

skull and the zygomatic arch, the panoramic film's evaluation of the condyle and glenoid 

fossa was limited. It is not one of the imaging techniques listed by the RDC/TMD. . [16] 

The limitation of orthopantomogram (OPG) is the superimposition of the zygomatic arch 

and the base of the skull and also it does not reveal the functional status of the joint. It can 

be used to evaluate degenerative bone changes, condyle asymmetries, 

hyperplasia/hypoplasia, trauma, and tumors but when compared to Computed Tomography 

(CT) it has a low specificity and sensitivity.[17],[18],[19]  

 

With the advent of Cone Beam Computed Tomography (CBCT) a 3-D evaluation of the 

temporomandibular joint complex was made possible. It can be used to assess the structural 

and architectural changes in the condylar head of people with TMD, such as flattening, 

erosion, subchondral cysts, and osteophytes. Erosion was found in the early phases of 

degenerative changes, indicating that the TMJ was orthopedically unstable and that 

immediate superficial bone changes were unavoidable, as is the case with occlusion change. 

Flattening is a degenerative condition that occurs when the TMJ is subjected to a high load 

and may be linked with the engagement of the masseter and temporal muscles. Osteophyte 

develops at the end of degenerative changes as the body adapts to joint repair to stabilise and 

widen the joint surface so that it can handle the excessive load on the joint. The limitation of 

using Cone Beam Computed Tomography (CBCT) for evaluation of TMJD is that it cannot 

image the articular disc or any other soft tissue components of the joint. [20] 
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MAGNETIC RESONANCE IMAGING (MRI) 

 

Magnetic Resonance Imaging (MRI) stands as the gold standard for imaging of TMJ because 

the articular disc can be visualized in this modality. Magnetic Resonance Imaging (MRI) can 

help in knowing the degree and direction of disc displacement, dimension and shape of 

articular surface, bone marrow necrosis and edema in condyle, gross changes in the skull 

base fossa and articular eminence and effusion in the articular space. [21] 

Magnetic Resonance imaging (MRI) uses no radiation, is non-invasive, has no documented 

allergy risk and has a low patient risk. The meniscus is accurately imaged and outlined. 

Magnetic Resonance Imaging (MRI) is recommended over arthrotomography since it is 

painless and requires no radiation. An accurate picture of the two heads of the lateral 

pterygoid muscle, disk, and disk bilaminar zone and disk-condyle relationship is imaged. [22] 

 

The radiofrequency coil is an important part of the MRI device. MRI scanning necessitates 

the use of a coil to plainly display the location and structure of disease. The RF coil's purpose 

is to transmit RF pulses and receive MRI signals. RF coils are classified as orthogonal, phased 

array, surface bendable, intraoperative, or array.The most essential components are the RF 

coil selection and proper application. The following are the results of a survey conducted by 

the National Institute of Standards and Technology (NIST). The soft surface coil is used to 

cover a specific area of the body during MRI, which can take advantage of the structure's 

properties to bring the coil as close to the detected location as possible.[62] 

 

Magnetic Resonance Imaging (MRI) is the most effective technology for assessing and 

diagnosing disc problems because of the contrast and resolution obtained for soft tissues. 

The usual Magnetic Resonance Imaging (MRI) protocol includes T1, T2, closed- and open-
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mouth oblique sagittal and coronal proton density-weighted (PDWI) sequences. To enhance 

imaging of the disc and osseous structures, images are obtained perpendicular or parallel to 

the long axis of the mandibular condyle. T2WI can also reveal degenerative periarticular 

changes and the presence of a joint effusion. Gadolinium contrast may be indicated in 

situations of infection, inflammatory arthropathy, or malignancy.  [19] Signals from the body's 

hydrogen nuclei, or protons, are used to create an MR image. The image's contrast is 

produced by variances in signal strength from protons in various tissues. Magnetic 

Resonance Imaging (MRI) is preferred for assessing disc changes. Spin echo pulse sequences 

are commonly employed in Magnetic Resonance Imaging (MRI) of the TMJ. T1 -weighted 

image (short TR and TE), T2 -weighted image (long TR and TE), and proton-density (PD) 

image are the most commonly employed in TMJ imaging (long TR and short TE).T2 levels 

in tissue typically vary from 0.02 to 0.30 seconds. In general, the longer the T2, the more 

water a tissue has. Long T2 regions can thus be interpreted as edema, effusion, or 

inflammation. T1 values for tissue typically range from 0.2 to 3 seconds. 

 

Much of the power of Magnetic resonance imaging (MRI) stems from the fact that different 

tissues have varying T1 and T2 values, and contrast can be adjusted across a large range by 

altering TE and TR. T1-weighted images are adequate in the majority of cases because to 

the intrinsic contrast of the anatomy in the region. 

 

T2-weighted scans are more beneficial when joint fluid, malignancy, edema, or infections 

are suspected. Sagittal and coronal pictures are obtained by opening and closing the patient's 

mouth. Surface coils are required for an appropriate signal-to-noise (S/N) ratio because to 

the small size of the structures under consideration here. The articular fossa of the temporal 

bone, the mandibular condyle, the disc, and the bilaminar zone are important landmarks for 
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assessing TMJ function. First, the closed-mouth images are examined. Damage to the 

bilaminar zone allows the lateral pterygoid muscle, which is unopposed, to displace the disc 

anteriorly. This is viewed as anterior disc displacement in relation to the articular fossa. 

. [15] 

 

In Magnetic resonance imaging (MRI) of the TMJ primarily the articular disk, or meniscus, 

its morphologic features and its location relative to the condyle in both closed- and open-

mouth positions are evaluated. The location of the disc is important because the presence of 

a displaced disc is a key indicator of TMJ dysfunction. However, disk displacement is also 

frequently seen in asymptomatic volunteers, so other findings may be required to help make 

the diagnosis. These findings are referred to as indirect signs of TMJD which include 

thickening of an attachment of the lateral pterygoid muscle, rupture of retrodiskal layers, and 

joint effusion that can also serve as early signs of TMJ dysfunction. 

 

 

On Magnetic resonance imaging (MRI) all the direct and indirect signs are to be recorded. 

which would include the following [23] 

 

The direct signs include: 

 Abnormal disc morphology - crumpled, rounded, flat, perforated 

 Abnormal disc position in closed mouth position 

 Abnormal disc movements in the open mouth position. 

 Osteoarthritic changes in the condyle 
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The indirect signs include: 

 Joint effusion 

 (Lateral pterygoid muscle) LPM 

 Rupture of retrodiscal layers 

 

                                                 

                                Figure:1 Direct and Indirect signs 
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                                  DIRECT MR IMAGING SIGNS 

A) DISC MORPHOLOGICAL FEATURES 

As the progression of the disease course of TMJD increases the shape of the disc changes 

from biconcave to deformation where it can become crumpled, flat, perforated, and rounded. 

Thickening of the posterior band and reduction in mass of the anterior band can lead to 

morphological changes of the disc. [24] 

B) ABNORMAL DISC POSITION 

Disc position is evaluated in the closed-mouth sagittal images which can be divided into nine 

categories. [25] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Classification of Disc Position 

1. Superior disc position 

2. Anterior disc displacement 

3. Partial anterior disc displacement 

in lateral part of joint  

4. Partial anterior disc displacement 

in medial part of joint 

5. Rotational antero-lateral disc 

displacement  

6. Rotational antero-medial disc 

displacement  

7. Lateral disc displacement 

8. Medial disc displacement  

9. Posterior disc displacement  
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C) ABNORMAL DISC MOVEMENT IN OPEN MOUTH 

 

1) Anterior disk displacement with reduction 

The posterior band of the disc is anterior to the superior portion of the condylar head in the 

closed mouth position but the disc is located between the articular eminence and the superior 

portion of the condylar head in the condylar head in open mouth position. 

2) Anterior disk displacement without reduction 

The posterior band of the disc is anterior to the superior part of the condylar head both in 

open and closed mouth positions. 

 

D) DEGENERATIVE CHANGES OF THE CONDYLE 

Degenerative changes of the condyle include osteoarthrosis, osteoarthritis and 

osteochondritis desiccans and avascular necrosis. Osteoarthrosis is due to the alteration in 

synovial nutrition and abnormal loading to the articular surface. Osteoarthritic changes 

which is more common in the elderly can be made out by the presence of flattening, 

osteophytes, erosions or sclerosis. Osteochondritis dessicans refers to loose body inside the 

articular space formed due to compression and overloading of the condyle. Avascular 

necrosis is secondary to the reduction in blood flow to the condylar head leading to ischemia 

and necrosis. [26] [27] [28] [29] 

 

INDIRECT SIGNS 

 

EFFUSION 

Asymptomatic joint effusion is a rare symptom, and only small amounts of fluid are 

discovered in these cases. Joint effusion in large volumes has been associated to TMJ pain 
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and disc displacement, and it represents an early change that can precede osteoarthritic 

changes. T2-weighted sequences are ideal for displaying joint effusion, which appears on 

MR imaging as areas of hyperintensity. Anterior band joint effusion is a typical finding. 

When there is a high concentration of fluid, a "arthrographic effect" occurs, in which the 

fluid emphasizes the shape of the disc in the upper and lower joint spaces. [30] 

 

RETRODISCAL LAYER  

Due to the constant displacement of the disc, the retrodiscal tissue undergoes changes like 

tear, pseudo-disc formation or even the presence of effusion. This posterior-most attachment 

of the disc is vascular and has nervous innervation, unlike the articular disc. MR Images help 

us to evaluate these changes which are caused by chronic dislocation of disc. [61] 

 

CHANGES OF LPM 

LPM has two heads which are inserted into the disc and condyle and therefore any change 

in the morphology or biomechanics of the TMJ complex can, in turn, be appreciated in the 

morphology of LPM and the muscle may undergo contracture, hypertrophy or atrophy with 

fatty infiltration which gives high signal densities on T2 weighted images. [31] 

 

  

MR imaging throws light on the morphological and functional aspects of the TMJ Complex. 

Therefore the objective of this study is to evaluate the direct and indirect signs of TMJD on 

MR Imaging and correlate the same with the clinical features elicited from the patient to plan 

the treatment wisely and achieve better prognosis. 
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AIMS & OBJECTIVES 

 

The aims and objectives of this study were to: 

 

 To analyze and correlate the clinical symptomatology in patients with internal disc 

derangement of the temporomandibular joint with the direct and indirect signs on 

MR Imaging 

 To characterize the clinical symptoms in patients with internal disc derangement 

(IDD) of the temporomandibular joint based on RDC/TMD criteria. 

 To determine the position, morphological changes, and displacement of the articular 

disc in Internal Disc Derangement (IDD) cases. 

 To assess joint effusion, morphological changes in lateral pterygoid muscle (LPM), 

and retrodiscal changes in patients with Internal Disc Derangement ( IDD) 
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REVIEW OF LITERATURE 

1. In a study done by Helms et al in 1984, they employed a Diasonics MT/S Imaging 

System which comprised a 0.5 Tesla superconducting magnet operating at a 0.35 Tesla 

field strength. They scanned the temporomandibular joints of three patients with 

anteriorly displaced discs which were confirmed by arthrography and CT. They took 

numerous parasagittal pictures of each patient's TMJs.The patient was positioned with 

his mouth slightly open, emphasizing the misplaced disc. The spin-echo technique was 

used to obtain the images. The results of the study suggested that the spatial resolution 

of MRI was lower than that of CT or arthrography and MRI, like CT, cannot identify 

TMJ perforation or see joint and disc dynamics. The unavailability of MRI in many 

locations was also one of the major limitations. The authors concluded that MRI which 

is still in its infancy has the potential to replace CT for the diagnosis of TMJD. [32] 

 

 

2. In a study done by Katzberg et al, imaging TMJ using MR Imaging they found that MR 

Imaging is a non-invasive method for imaging TMJ which clearly displayed the 

meniscus and its attachments with fine resolution of disc and bi-laminar zone tissue in 

patients. The fibro cartilaginous disc tissue was clearly distinguished from the fibro-

fatty, vascular bilaminar zone posteriorly. In the aberrant condition, there was a less 

distinct demarcation between disc tissue and the bilaminar zone, indicating the 

probability of histologic and/or biochemical alterations. They concluded that MR 

Imaging has exciting potential for precise tissue characterization, which may allow for 

an assessment of histologic and biochemical changes associated with disc 

displacements and potential for the comprehensive examination of symptomatic 

patients.[33] 
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3. In a study done by Katzberg et al, the normal temporomandibular joint (TMJ) was 

assessed in five participants using MR Imaging with a surface coil and compared to the 

dysfunctional joint in 37 patients within an age group of 14-59 years. A 1.5-T MR 

system and the 6.5-cm-diameter surface coil were used to obtain multi-section 3-mm-

thick sagittal, coronal, and axial images utilizing both partial saturation and spin-echo 

sequences A comparison with arthrography (n = 13 joints), computed tomography (CT) 

(n = 11 joints), and surgical (n 5) findings revealed that MR imaging with a surface coil 

accurately depicted both normal and dysfunctional TMJs.The authors concluded that 

MR Imaging gave information about the meniscal position, morphology, and histology 

that neither arthrography nor CT alone could provide. The imaging capabilities of MR, 

as well as its non-invasive qualities, make it suitable for further investigation of MR as 

a valuable tool in the diagnosis of TMJ pain and dysfunction.[34] 

 

4. In a study done by Krepike et al, A 0.15 T resistive magnet was used to perform 

magnetic resonance imaging of the temporomandibular joint (TMJ) on two normal 

volunteer individuals and two symptomatic subjects. A spin echo pulse sequence with 

a TE of 38 ms and a TR of 500 IDS was used. The authors found that the TMJ meniscus 

is a low signal structure, but the bilaminar zone behind it is a rather high signal structure 

and the demarcation between the meniscus and the bilaminar zone in normal closed 

mouths is placed at the vertex position above the mandibular condyle therefore when 

the condyle translates, the posterior section of the meniscus bulges into the joint space 

and a dislocated meniscus is distinguished by a grey mass anterior to the condylar head. 

They also found that the increased signal of the bilaminar zone fills the joint space while 

the meniscus stays anterior to the condylar head with the mouth open in non-reducible 

dislocations and in the open mouth, reduced dislocations seem comparable to normal 
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joints.[35] 

 

5. In a study done by Cirbus et al, which included nine patients with 16 symptomatic 

TMJs.Initially, examinations were done that included a thorough history and clinical 

examination for pain and other symptoms using Stethoscopic joint examinations, 

trigger point diagnostic injections with local anesthetics, and measurement of 

mandibular ranges of motion. An orthopaedic mandibular repositioning splint was 

applied a few weeks after the original session to decompress the discs and expand the 

joint space more naturally. As demonstrated on the Trans cranial projections, the splint 

minimized condylar dislocations at centric occlusion (CO).later an MR Imaging was 

done and it was found that in 14 of 16 joints (87%), MRI correctly identified disc 

location.[22] 

 

6. In a study done by Kircos et al, MR Imaging was used to visualize 42 

temporomandibular joints (TMJs) in 21 asymptomatic participants.12 men and 9 

women in an age group from 23 to 43 years old who had no history of TMJ pain, joint 

noise, limited opening, or previous treatment for TMJ condition were included in the 

study. A cephalometric head-holder was created to accurately and reproducibly position 

the TMJ, and multisection parasagittal pictures were taken perpendicular to the 

condyle's longitudinal axis. In 32% of the asymptomatic joints (8/24 males, 5/18 

females), MR scans revealed anterior disc position. The study concluded that in 

asymptomatic people, anterior disc position may be a risk factor for TMJ dysfunction 

or merely an anatomic variance whose prevalence must be addressed when diagnosing 

TMJ dysfunction.[36] 
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7. Katzberg et al conducted a study on 76 volunteers and 102 patients and a detailed MRI 

assessment of both temporomandibular joints (TMJ) were performed. The functional 

aspects of disc displacement with and without reduction, as well as the anatomic aspects 

of disc displacement in the anterior, lateral, and posterior regions, were studied. The 

directions are medial, anterolateral, and anteromedial. These assessments were made 

by radiologists who were not aware of the clinical data. The goal of this study is to 

compare the relationship between TMJ disease symptoms and MRI changes in the 

presence or absence of disc displacement. The study found that although 33% of 

asymptomatic volunteers had disc displacement, there was a highly significant 

difference in the prevalence of internal derangement in symptomatic subjects. One of 

the causes for medial and lateral disc displacement was hypothesized that because the 

superior belly of the lateral pterygoid muscle attaches to the medial aspect of the joint 

capsule and muscle spasm of the superior belly of the lateral pterygoid muscle is 

thought to be a cause of disc displacement and most disc displacements are in the medial 

direction. [37]   

 

8. In 1995 K. Murakami et al. conducted a study to investigate the relationship between 

the intensity of TMJ pain and the presence of effusion, which was indicated by high 

signal intensity on T2-weighted MRI images. The study included patients with 

unilateral pain and hypo-mobility.  The patients were clinically examined before 

subjecting to MR Imaging. The intensity of pain was assessed using a visual analogue 

scale and eight pain questionnaires. T2 weighted MR Images were taken in the sagittal 

section and were then assessed by three examiners. According to the findings of studies, 

the presence of a closed lock was not directly related to the presence of effusion.[38]   
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9. In a review article by Langendoen J et al, it was found that a retrodiscal tissue tear or 

edema can be due to the overstretch or compressive loading of the retrodiscal tissue that 

causes pain to the patient which may arise from the retrodiscal inflammation which is 

due acute or a chronic end–stage strain. Anterior disc displacement which is one of the 

most common intra-articular dysfunction can lead to static compression despite the 

adaptive capacity of retrodiscal tissue. Anterior disc displacements which are acute are 

more painful than chronic stretch situations that can lead to perforation of the 

intermediate band.[39]  

 

10. Howard A. Israel et al. (1998) conducted a study to determine the prevalence of 

osteoarthritis and synovitis in patients with severe, recalcitrant TMJ symptoms. In the 

study, they used clinical diagnostic criteria and performed an arthroscopic examination 

to compare the specificity and sensitivity of clinical and arthroscopic diagnoses. Using 

clinical and arthroscopic criteria, all joints were classified as having osteoarthritis (OA) 

or no osteoarthritis (non-OA) and synovitis (syn) or no synovitis (non-syn). The study 

concluded that, while the specificity for the clinical diagnosis of OA was high, the 

sensitivity was very low. A comparison of clinical and arthroscopic diagnoses revealed 

that osteoarthritis frequently goes undetected.[40] 

 

11. A study was done by Benito et al, to evaluate the position and mobility of the 

temporomandibular joint (TMJ) articular disk using MR Imaging and to compare the 

incidence of associated clinical features. 101 patients (age range: 16-60 years) with a 

clinical and radiographic diagnosis of IDD with permanent or episodic lock were 

included in the study. Osseous and muscular degenerative changes, the different types 
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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. Displacement and mobility of disk, translation of the condyle, 

osseous changes, and fatty and atrophic changes of the muscles were recorded. The pain 

was found to be experienced more in patients with a static disc. The study concluded 

that high-intensity signals on the superior head of LPM were found frequently in 

patients who had a static disc and IDD without reduction.[41]  

 

12. Hiroshi Yoshida et al. conducted a study in 2000 to assess the correlation of clinical 

signs and symptoms in patients with anterior disc displacement of the 

temporomandibular joint and flexure disc deformation during jaw movement and other 

MRI findings. Tl-weighted images of 62 subjects with flexure-deformed discs were 

examined in jaw opening phase MR Imaging. In a pseudo-dynamic image, joints were 

classified as upward or downward flexure deformation. Statistical analysis performed 

on the relationships between different types of disc deformation, clinical signs and 

symptoms, and other findings on magnetic resonance images revealed that there was a 

significant difference between upward and downward-deformed discs with joint sound, 

pain, and restricted joint motion, anterior disc displacement, and disc reducibility. [42] 

 

13. R. Emshof et al., in 2001 conducted a study to see if the pain in the TMJ pain could be 

linked to magnetic resonance (MR) imaging findings of patients with internal 

derangement. The study included 163 patients with chronic TMJ pain. Criteria for 

including a patient with TMJ-related or facial pain and the presence of unilateral or 
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bilateral TMJ pain during palpation, function, and/or unassisted or assisted mandibular 

opening. Bilateral sagittal and coronal MR images were viewed to determine the 

prevalence of TMJ IDD types. The findings of the study suggested that the presence of 

TMJ pain was associated significantly with IDD and was greater in subjects with disc 

displacement without reduction than in disc displacement with reduction. The authors 

concluded that clinical variables of TMJ pain may have a significant effect on the 

prevalence of MR imaging diagnosis of TMJ IDD and the findings supported the 

biological concept of DCR (disc condyle relation) as a diagnostic approach in patients 

with TMJ-related pain.[43] 

 

14. In 2001, T. A. Larheim and colleagues conducted a study to estimate the frequency and 

amount of temporomandibular joint fluid, as well as the frequency and type of condyle 

marrow alterations in asymptomatic and symptomatic patients of temporomandibular 

joint disorders. They were clinically evaluated for TMJ pain and dysfunction. A total 

of 62 asymptomatic patients and 58 symptomatic patients were included in the study. 

Proton-density and T2-weighted MR Images were analyzed for TMJ fluid, as well as 

the frequency and type of condyle marrow alterations and disc position in both 

clinically symptomatic groups. The amount of effusion (increased T2 signal) was 

classified as none, minimal, moderate, or marked and was proportional to disc position. 

The mandibular condyle marrow was classified as normal, edema (increased T2 signal), 

or sclerosis (decreased proton density and T2 signal), and was compared to fluid and 

disc position. The findings of this study revealed that significant fluid and condyle 

marrow abnormalities were not present in asymptomatic volunteers but were present in 

10% of the symptomatic patients.[44] 
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15. In a study done by Yang et al in 2001the pathological changes of LPM were evaluated 

in MR Images of subjects with hypermobility of the condyle.143 joints were analyzed 

retrospectively and hypertrophy, atrophy, and contracture of the LPM were noted. It 

was found that more pathological changes were found in the superior belly of LPM than 

in the inferior belly. Pain and clicking were considered to have a significant association 

with the hypermobility of the condyle. The study concluded that pathological changes 

in the structure of LPM were closely related to hypermobility of the condyle.[45] 

 

16. Yang et al. carried out a study in 142 patients 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 in 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.[46] 

 

17. Emshoff et al conducted a study in 169 patients who were clinically diagnosed with 

pain over the TMJ which was unilateral/bilateral that was felt during palpation, 

function, and opening dysfunction. The MRI changes of these patients were recorded 
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which were internal derangement, osteoarthritis, effusion, and bone marrow edema.338 

MRIs were included in the study. Disc displacement was defined as the posterior band 

of the disc being in an anterior, anteromedial, anterolateral, medial, or lateral position 

relative to the superior section of the condyle.The results revealed that MR imaging 

diagnosis of TMJ internal derangement was established in 216 of 338 TMJs (63.9%), 

with 84 TMJs having disc displacement with reduction (24.9%) and 132 having disc 

displacement without reduction (39.1%).TMJs with pain had 121 of the 165 joints 

(73.3%) with internal derangement, whereas TMJs without pain had 95 of the 173 joints 

(54.9%) with an abnormal relationship. An examination of data revealed a direct link 

between the clinical finding of TMJ pain and the MR imaging diagnosis of TMJ internal 

derangement, osteoarthritis, effusion, and bone marrow oedema.[47] 

 

18. A study done by Jong-Ki Huh et al. in 2003 aimed to evaluate the temporomandibular 

joint, synovial fluid collection, disc morphology, and reducibility of the disc in 306 

patients. 621 bilateral temporomandibular magnetic resonance images in an open-

mouth position were reviewed. Joints and position of the discs were classified as normal 

disc position, disc displacement with reduction, acute DDsR, subacute DDsR, and 

chronic DDsR. The shapes of the disc observed were biconcave, cap-shaped, cup-

shaped, flattened, eyeglass-shaped, amorphous, or discontinuous. The amount of 

synovial fluid was divided into the following categories: not observed, small, moderate, 

or large. They concluded that synovial fluid collection observed on T2-weighted 

magnetic resonance images was more frequently found in the early stages of DDsR and 

that high signal intensity within the disc space should be considered as a fluid 

collection.[30] 
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19. Tore A. Larheim and his co-workers published a review n article on the topic “Role of 

Magnetic Resonance Imaging in the Clinical Diagnosis of the Temporomandibular 

Joint.” The authors were of the opinion that abnormalities of the TMJ, cannot be 

reliably assessed by a clinical examination and MR imaging depicted joint 

abnormalities that were not seen with any other imaging method. In TMJD patients, 

complete disc displacement without reduction was more common. It was also found 

that the intra-articular abnormalities may be associated with disc displacement, joint 

effusion, and mandibular condyle marrow in histologically documented bone marrow 

abnormalities, nearly 40% showed joint effusion. The disc displacement was mostly 

bilateral, but joint effusion seemed to be unilateral or with a lesser amount of fluid in 

the contralateral joint and abnormal bone marrow is also mostly unilateral. Many 

individuals experience unilateral discomfort or pain on only one side.. One-fourth of 

joints with effusion had osteoarthritis. The authors concluded that by using MRI, it is 

possible to evaluate TMJD more accurately.[48]  

 

20. In 2005, Taskaya-Yılmaz et al did a study on LPM and MRI. The goal of the research 

was to look at the relationship between the temporomandibular joint (TMJ) internal 

derangement and the changes in the lateral pterygoid muscle on MRI images. This study 

included 115 subjects with TMJ internal derangement (a total of 230 TMJs) and 21 

subjects without clinical symptoms (a total of 42 TMJs). Evaluation of the muscle 

atrophy and degeneration was also done. It was found that atrophy was mostly seen in 

the superior head which could be attributed to the structural changes and fatty 

replacement while contracture of the muscle can be attributed to the excessive muscle 

load, stretching, excessive muscle activity, immobility, and deinnervating disease. Type 

1 muscle attachment was found to be the most common. In this study, the reasons for 
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the atrophy were observed in a high proportion of type 1 SLPM muscle attachments 

where it was attached to the disc, and fibers of the ILPM were attached to the condyle. 

Because the SLPM only inserts into the disc, it will move the disc anteriorly which will 

in turn impair the SLPM's function and cause muscle atrophy. Out of the total number 

of MRIs Type 1 was seen in 66.9% all of the TMJs and type 2 was seen in 33.1% .[49]  

 

21. A review done by Tomas et al. 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. [23] 

 

22. S. Gerhard1 conducted a study in 2007 with an aim to investigate the relationship 

between MRI findings of disc displacement, capsular thaemarthrosis, and the degree of 

condylar injury. A total of 90 patients were assessed who had unilateral or bilateral 

condylar fracture contusions. A d i agnos i s  of TMJ sprain/ strain condylar injury 

was classified as grade I(absence of condylar fracture), grade II (type I, II, or III 
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condylar fracture), and grade III (type IV, V, or VI condylar fracture).MR Imaging of 

both condyles in sagittal and coronal planes was done to evaluate the presence or 

absence of disc displacement, haemarthrosis, and capsular tear. A significant 

relationship between the presence of capsular tear and hemarthrosis and grade 3 

condylar injuries was established [50] 

 

23. Mansur Ahmad et al. in 2009, as a part of the Multisite Research Diagnostic Criteria 

For Temporomandibular Disorders (RDC/TMD) Validation Project, published a paper 

titled “Research diagnostic criteria for temporomandibular disorders (RDC/TMD): 

development of image analysis criteria and examiner reliability for image analysis”. 

Using panoramic radiography, magnetic resonance imaging, and computerized 

tomography (CT) comprehensive temporomandibular joint diagnostic criteria were 

developed for image analysis. Computerized tomography was considered the gold 

standard and a reference for assessing the validity of other imaging modalities for 

detecting osteoarthritis (OA). The study results revealed that detecting OA CT was 

comparatively better than panoramic radiography and MRI had an excellent specificity 

to detect OA events though marginal sensitivity was low.[51]   

 

24. Maurício André Bisi et al. in  2009 conducted a study to evaluate the relationship 

between TMJ sounds and disc displacement with and without reduction by clinical 

examination and MRI. 58 patients were clinically assessed for signs and symptoms of 

unilateral or bilateral TMJ disc displacement and referred for MRI. Clinical signs and 

symptoms were compared with the findings on the MR Images. The results were 

suggested that the presence or absence of articular sounds were not sufficient enough 

to conclude and confirm a diagnosis of IDD with or without reduction. [52]   
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25. A similar study was done by D'Ippolito et al. in 50 participants with and without disc 

derangement that included 35 participants (70 TMJs) and 15 participants (30 TMJs) 

without clinical signs and symptoms of TMD. Bilateral MR Imaging examination of 

the 100 TMJs were 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. It 

was found that patients with TMD can present with alteration in LPM. Hypertrophy 

(1.45%), atrophy (2.85%), and contracture (2.85%) were the abnormalities found in the 

LPM. The study concluded that recognition of the alterations in the lateral pterygoid 

muscle will improve the understanding of clinical symptoms and pathophysiology of 

temporomandibular joint disorders as the thickness and morphology of LPM is altered 

in patients with TMJD. [53] 

 

26. In a study done by Cortes et al, 218 patients who were clinically diagnosed by IDD 

which included 179 females and 39 males patients who had previous history of systemic 

diseases, osteoarthritis, and history of previous TMJ surgery were excluded. Exclusion 

criteria led to the removal of 38 subjects out of the initial 218 subjects. From the 

remaining 180 candidates a total of 720 images were obtained (360 MRI and 360 CT 

scans).The study results shows that IDD without reduction showed more of 

osteoarthritic changes in the examined group and that MRI being the gold standard to 

evaluate the disc helps to determine position, configuration and shape of the articular 

disc. [54]  
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27. In a study done by Almăşan et al, to evaluate the disc morphology and condyle position 

in subjects with temporomandibular joint (TMJ) disc displacements using sagittal and 

coronal magnetic resonance imaging (MRI).74 TMJs (from 37 patients) out of which 

29 were females and 8 were males with positive clinical symptoms according to the 

RDC/ TMD were assessed for the disc position, disc morphology, sagittal and coronal 

condyle position, joint effusion, joint space, and coronal condyle angulation. It was 

found that on MRI, out of 74 joints, 43(58.1%) were having disc displacement.27 joints 

(36.5%) had DDR, and 16 joints (21.6%) having DDwR. Disc shapes like folded, 

lengthened and thickened posterior band, and posteriorly displaced condyles 

contributed most to the occurrence of internal disc derangement. [55]  

 

28. In a study done by Imanimoghaddam et al to find the relationship between clinical signs 

of TMJD and changes in the lateral pterygoid muscle on MRI, 26 patients who had 

clinical symptoms of TMJD were evaluated for MRI changes and were compared with 

14 unaffected individuals. The insertion pattern, pathologic changes in the superior 

head of LPM, and disc to condyle position were recorded. The results revealed that the 

attachment pattern of the superior head with two bundles, one attached to the disc and 

another to the condyle which is a type I was found to be most common. There were no 

significant association found between the attachment pattern and disc displacement. 

But the study emphasized that disc displacement was found to have a definite 

association with the pathologic changes in the LPM which were noted as high signal 

intensity in SLPM on T1 weighted images like fatty infiltration and atrophic changes 

[56]. 
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29. Zhongjun Yang et al. conducted a study in 2017 to evaluate the value of MRI in the 

pre-clinical diagnosis of TMJ disc displacement.  Diagnosed cases of anterior disc 

displacement by evaluating clinical symptoms were assessed for the MR Images to 

evaluate anatomical structures and position, morphological and signal intensity changes 

between patients and normal controls. The study results revealed that the position of 

the posterior band was significantly altered in the subjects with TMJD and normal 

controls and the range of motion was less in patients without reduction when compared 

to the normal and the patient group with reduction. The researchers concluded that MRI 

is a good imaging modality to evaluate the various changes in the morphology of the 

anatomical structures in both open and closed mouth positions and the relationship 

between the disc and condyle can serve as the indicator to distinguish between IDD 

with reduction or without reduction.[57]   

 

30. Gustavo Nascimento de Souza Pinto conducted a study in which 116 patients with 

DDWR were evaluated for the presence of the joint effusion and morphology of 

articular disc and its correlation with the clinical features. Morphology of the disc was 

assessed on sagittal view in both open and closed mouth positions along with presence 

of effusion They concluded that effusion on MR images were associated with the 

clinical finding of pain [58]   

 

31. In 2019, Elisabetta Guercio Monaco et al. conducted a study to analyze the relationship 

between the size of the mandibular condyle and the temporomandibular joint disc 

position using computed tomography and magnetic resonance imaging. 100 joints were 

included in the study and condylar head height, the mediolateral and anteroposterior 

dimensions of the condylar head and the TMJ disc position were recorded. The result 
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was statistically significant between the position of the disc in the open mouth and the 

height of the condylar head and between the position of the disc and the horizontal 

condylar dimensions. The results concluded that the size of the condyle was smaller in 

subjects of IDD without reduction. [59]  

 

32. In a study done by Wang et al, temporomandibular joints were separated into three 

groups based on the disc position: normal position disc (NP), anterior disc displacement 

with reduction (ADDWR), and anterior disc displacement without reduction 

(ADDWOR). Fat fraction, morphological features (Length; Width; Thickness), and 

textural features of LPM were analyzed. The results revealed that the fat fraction was 

found higher in the ADDNR group and the length was decreased when the fat fraction 

was high. The study concluded that the DIXON sequence can be used In patients with 

ADD, fatty infiltration of LPM was related to more atrophic and higher intramuscular 

heterogeneity. Fat fraction of LPM objectively and noninvasively evaluated by the 

Dixon sequence may be used for early ADD diagnosis and disease progression 

prediction. [60]  
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MATERIALS AND METHODS 

This was a single blind, cross-sectional, in-vivo, prospective study conducted in the 

Department of Oral Medicine and Radiology, Shree Dharmasthala Manjunatheshwara 

College of Dental Sciences And Hospital, Dharwad. 

60 patients formed the entire sample size who visited the department for seeking treatment 

for temporomandibular joint disorders. 

 

SAMPLE SIZE ESTIMATION 

The sample size was estimated based on the prevalence of disc derangement in patients with 

pain. Based on the sample article the prevalence was 73%.  

The formula used was z2pq/d2  

Z =1.96 P=73% q=27 d=8  

Sample size was estimated as 118 TM joints. 

 

COLLECTION OF DATA 

Before conducting the study, the protocol was reviewed and ethical clearance was obtained 

from the ethical committee of our Institutional Review Board. A signed informed consent 

was obtained from the subjects who participated in the study. (IEC No:2021/P/OM/65) 

(ANNEXURE-2) 

INCLUSION AND EXCLUSION CRITERIA 

INCLUSION CRITERIA 

Patients who were willing to take part in the study with clinical symptoms like headache, 

TMJ clicking, TMJ locking, restricted movement of jaw, progressing /constant pain in the 

TMJ, jaw movement pain, palpation /provocation pain in the lateral pterygoid muscle/other 

masticatory muscles were included in the study. 
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EXCLUSION CRITERIA 

Patients who had undergone surgery for TMJ, congenital abnormalities of TMJ, previous 

history of treatment for TMJD, patients with muscle-wasting diseases, myopathies, previous 

history of chemotherapy/radiation therapy, and patients who were contraindicated for MR 

Imaging like who had  heart pacemaker/ metallic foreign body (metal silver)/aneurysm clips 

in their brain /cochlear implant, had severe claustrophobia, implanted, drug infusion and  

Pregnant women were excluded from the study 

 

EXAMINATION PROCEDURE 

A thorough clinical examination was done which included the personal, dental, and medical 

history recorded. 

 Evaluation of TMJ, Muscles of mastication, pain, clicking, and crepitation were noted 

and patients who satisfied the Research Diagnostic Criteria for TMJD (RDC/TMD) 

by International Consensus Workshop recommendations entered the 

study.(ANNEXURE-5) 

 To rule out the dental pathologies baseline radiographic investigations like 

orthopantomogram and Cone Beam Computed Tomography (CBCT) were carried out. 

 Patients who had symptoms due to the position, morphology and functioning of the 

disc were advised to get a Magnetic Resonance Imaging (MRI) evaluation to 

determine if there is any pathology associated with the disc and its effects on the 

surrounding structure. 

Patients were coded for gender as well as the presence and absence of clinical symptoms 

 PAIN 

   0-ABSENT 

   1-PRESENT 
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 HEADACHE 

   0-ABSENT 

   1-PRESENT 

 

 CLICKING/CREPITATION 

   0-ABSENT 

             1-PRESENT 

 MOUTH OPENING 

    0-LESS THAN 35mm 

   1-MORE THAN 35mm 

 

 

The following parameters were examined on MR Imaging and was coded and recorded 

as follows: 

 

DISC MORPHOLOGICAL FEATURES 

 

 

 

 

 

 

 

 

 

NORMAL 0 

CRUMPLED 1 

ROUNDED 2 

FLAT 3 

PERFORATED 4 
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DISC DISPLACEMENT 

 

 

 

 

 

 

 

DISC MOTION 

 

 

 

 

 

OSTEOARTHRITIC CHANGES 

 

 

 

 

EFFUSION  

 

 

 

 

 

NORMAL 0 

ANTERIOR 1 

POSTERIOR 2 

LATERAL 3 

MEDIAL 4 

NORMAL 0 

ADDWR 1 

ADDNR 2 

ABSENT 0 

PRESENT 1 

ABSENT 0 

PRESENT 1 
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LPM 

 

 

 

 

 

RETRODISCAL TISSUE 

 

 

 

 

 

MEASUREMENTS OF LPM 

 The length of (Lateral pterygoid muscle) LPM was measured parallel to the long 

axis of LPM on the axial dimension 

 The width of the (Lateral pterygoid muscle) LPM was measured along the longest 

diameter of LPM perpendicular to the long axis of the mandibular ramus on the 

coronal dimension. 

 The thickness of (Lateral pterygoid muscle) LPM was measured along the longest 

diameter of LPM parallel to the long axis of the mandibular ramus on the coronal 

dimension. 

STATISTICAL ANALYSIS 

Statistical analysis included descriptive analysis, Chi –square test for analysis of qualitative 

data and T-test for the assessment of measurements of length,width and thickness of LPM. 

  

NORMAL 0 

HYPERTROPHY 1 

ATROPHY 2 

CONTRACTURE 3 

NORMAL 0 

TEAR 1 

PSEUDODISC FORMATION 2 

EFFUSION 3 
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Figure 3: T1 weighted Axial section 

Figure 4:T1 weighted Coronal  section 
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Figure :5 PD weighted sagittal images 



 
 

45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 6:T1 weighted sagittal section shows normal biconcave morphology and position of the 

articular disc. 

Figure:7 T1 weighted sagittal section showing crumpled articular disc. 
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Figure :8 T1 weighted sagittal section showing flat articular disc. 

Figure:9 T1 weighted sagittal section showing round articular disc. 
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Figure 10:Internal Disc derangement with reduction in sagittal PD and open mouth positions  

Figure 11:Internal Disc derangement without reduction in sagittal PD and open mouth 

positions. 
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Figure 12:Coronal section showing how the measurement for thickness and width of LPM was 

done. 

Figure 13:T2 weighted Axial section showing how the measurements for length of LPM was 

done. 
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Figure:14 T1 weighted sagittal section showing the osteoarthritic changes of the condyle 

Figure 15: T2 weighted sagittal section showing effusion  in the joint space. 
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Figure:16 T2 weighted sagittal section showing atrophy and contracture of lateral pterygoid 

muscle (LPM) 

Figure 17:Proton density and T2 weighted sagittal section showing effusion  in the joint space. 
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RESULTS 

This study was conducted in the department of Oral Medicine and Radiology, Shree 

Dharmasthala Manjunatheshwara College of Dental Sciences and Hospital, Dharwad. The 

aim of the study was to find the correlation between the clinical symptoms exhibited by 

patients with temporomandibular joint disorders and the changes in MR imaging.  

The sample size was estimated to be 118 joints (59 patients) out of which 37 were females 

and 22 were males. 

A chi-square test was used to evaluate the various parameters in patients of IDDWR and 

IDDWOR and a t-test was used to assess the length,width and thickness of LPM other 

parameters were assessed by descriptive analysis. 

In the present study 98.3% of the patients had pain ,54% had headache, 25.4% had limited 

mouth opening less than 35mm, 66.95% had clicking and only 4.24% had locking. Pain was 

the clinical symptom which most of the patients exhibited. 

Articular disc morphology was normal in 14%, crumpled in 41%, round in 8% and flat in 

44% of the study participants when viewed on sagittal T1 weighted images. 

Disc displacement was assessed in open mouth sagittal T1 weighted images which revealed 

that 21 joints were normal, 93 joints were anteriorly displaced,2 joints exhibited medial 

displacement and 2 joints exhibited antero-medial displacement 

Disc motion was evaluated on sagittal T1 weighted open mouth images 82 joints exhibited 

IDDWR (69.5%) and 36 joints exhibited IDDWoR (30.5%). 

79.7% joints exhibited osteoarthritic changes and 20.3% joints devoid of any osteoarthritic 

changes when viewed on sagittal T1 weighted images. 

Out of the 118 joints, in 46 joints effusion was present and 72 joints were devoid of signs of 

effusion when viewed on sagittal T2 weighted images. 



 
 

53 

Descriptive statistics showed that 97 joints had normal retrodiscal tissue,  tear in 14 joints, 

effusion in 5 joints, pseudo disc formation in 1 joint and 1 joint showed both tear and pseudo 

disc formation when viewed on sagittal T1 and T2 weighted image. 

Descriptive statistics shows that 82 joints exhibited IDDWR (Internal disc derangement with 

reduction) and 36 joints showed IDDWoR (Internal disc derangement without reduction 

when viewed on open mouth sagittal T1 weighted images. 

The measurements of LPM revealed that LPM mean length (IDDWR-3.428, IDDWoR -

3.543),LPM mean width (IDDWR-1.900mm, IDDWoR -1.942mm) and LPM mean 

thickness (IDDWR-2.010mm , IDDWoR -2.176mm) .The thickness of LPM was found to 

be significant and increased in patients with IDDWoR. 

There was statistically significant association between disc motion and disc morphological 

changes, disc position and disc motion, osteoarthritic changes and disc motion, disc motion 

and effusion. 

There is no statistically significant association between disc motion and changes in the 

retrodiscal tissue or clicking or locking or morphological changes in the lateral pterygoid 

muscle. 
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                                               GENDER DISTRIBUTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

GENDER FREQUENCY PERCENTAGE 

MALES 22 37.3% 

FEMALES 37 62.7% 

MALES

FEMALES

CHART:1 GENDER DISTRIBUTION

MALES FEMALES

1-Gender wise distribution of the study participants reveals that there is a higher 

proportion of females (62.7%) when compared to males (37.3%) who reported to our 

institution and are clinically diagnosed to have IDD. 

 

 

 

 

TABLE: 1 GENDER DISTRIBUTION 
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DISTRIBUTION OF CLINICAL SYMPTOMS 

PAIN 

 

 

 

 

 

 

 

 

 

 

PAIN FREQUENCY PERCENTAGE 

PRESENT 58 98.3% 

ABSENT 1 1.7% 

TOTAL 59 100% 

 Descriptive statistics shows presence of pain in 98.3% of reported cases and absence in 

1.7% cases. 

 

 

 

TABLE: 2 PAIN  

58

1

CHART:2 PAIN

PRSENT ABSENT
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HEADACHE 

 

 

 

 

 

 

 

  

 

 

 

 

 

HEADACHE FREQUENCY PERCENTAGE 

ABSENT 27 45.8% 

PRESENT 32 54.2% 

TOTAL 59 100% 

Descriptive statistics shows presence of headache in 54.2% of reported cases and absent 

in 45.8%. 

TABLE: 3 HEADACHE 

32

27

CHART:3 HEADACHE

PRESENT ABSENT



 
 

57 

MOUTH OPENING 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

MOUTH OPENING FREQUENCY PERCENTAGE 

LESS THAN 35mm 15 25.4% 

MORE THAN 35mm 44 74.6% 

TOTAL 59 100% 

Descriptive statistics shows that 25.4% of the study participants had limited mouth 

opening and 74.6% had mouth opening greater than 35mm. 

TABLE: 4 MOUTH OPENING 

MORE THAN 35MM, 44

LESS THAN 35 MM, 15

CHART: 4 MOUTH OPENING

MORE THAN 35MM LESS THAN 35 MM
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CLICKING 

 

 

 

 

  

CLICKING FREQUENCY PERCENTAGE 

             ABSENT 39 33.05% 

PRESENT 79 66.95% 

TOTAL 118  100% 

TABLE: 5 CLICKING 

ABSENT, 39

PRESENT, 79

CHART 5: CLICKING

ABSENT PRESENT

Descriptive statistics shows that clicking was present in 66.95% of the study 

participants and 33.05%  did not have clicking. 
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LOCKING 

 

 

 

 

  

LOCKING FREQUENCY PERCENTAGE 

             ABSENT 113 95.76% 

PRESENT 5 4.24% 

TOTAL 118  100% 

TABLE: 6 LOCKING 

ABSENT, 113

PRESENT, 5

CHART 6: LOCKING

ABSENT PRESENT

Descriptive statistics shows that locking was absent in 95.76% of the study participants 

and 4.24%  had locking. 
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DISC MORPHOLOGY 

 

 

 

 

  

DISC MORPHOLOGY FREQUENCY PERCENTAGE 

             NORMAL 17 14% 

CRUMPLED 48 41% 

ROUND  9 8% 

FLAT 44 37% 

TOTAL 118 100% 

TABLE: 7 DISC MORPHOLOGY 

NORMAL, 17, 14%

CRUMPLED, 48, 41%

ROUND, 9, 8%

FLAT, 44, 37%

CHART 7: DISC MORPHOLOGY

NORMAL CRUMPLED ROUND FLAT

Descriptive statistics shows that disc morphology was normal in 14%, crumpled in 

41%, round in 8% and flat in 44% of the study participants when viewed on sagittal T1 

weighted images. 
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DISC POSITION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISC POSITION FREQUENCY PERCENTAGE 

NORMAL 21 18% 

ANTERIOR 93 79% 

MEDIAL 2 1.5% 

ANTERO-MEDIAL 2 1.5% 

TOTAL 118 100% 

Descriptive statistics shows that 21 joints were normal,93 joints were anteriorly 

displaced,2 joints exhibited medial displacement and 2 joints exhibited antero-

medial displacement when viewed on sagittal T1 weighted images. 

 

TABLE: 8 DISC POSITION 

MEDIAL, 2

NORMAL, 21

ANTERIOROMEDIAL, 
2

ANTERIOR, 93

CHART 8:DISC POSITION
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DISC MOTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISC 

MOTION 

FREQUENCY 

(RIGHT) 

FREQUENCY 

(LEFT) 

TOTAL PERCENTAGE 

IDDWR 44 38 82 69.5% 

IDDWoR 15 21 36 30.5% 

All  59 59 118 100% 

44

15

38

21

0

5

10

15

20

25

30

35

40

45

50

IDDWR IDDNR

CHART :9 DISC MOTION

RIGHT LEFT

TABLE: 9 DISC MOTION 

 

Descriptive statistics shows that 82 joints exhibited IDDWR (69.5%) and 36 joints 

exhibited IDDWoR (30.5%) when viewed on sagittal T1 weighted open mouth images. 
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OSTEOARTHRITIC CHANGES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OSTEOARTHRITIC CHANGES FREQUENCY PERCENTAGE 

PRESENT 94 79.7% 

ABSENT 24 20.3% 

TOTAL 118 100% 

Descriptive statistics shows that 79.7% joints exhibited osteoarthritic changes and 

20.3% joints devoid of any osteoarthritic changes when viewed on sagittal T1 weighted 

images. 

 

TABLE: 10 OSTEOARTHRITIC CHANGES 

 

94

24

0

10

20

30

40

50

60

70

80

90

100

PRESENT ABSENT

CHART 10: OSTEOARTHRITIC CHANGES
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EFFUSION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EFFUSION FREQUENCY PERCENTAGE 

PRESENT 46 39% 

ABSENT 72 61% 

TOTAL 118 100% 

TABLE: 11 EFFUSION 

 

46

72

0

10

20

30

40

50

60

70

80

PRESENT ABSENT

CHART 11: EFFUSION

Descriptive statistics showed that in 46 joints effusion was present and 72 joints were 

devoid of signs of effusion when viewed on sagittal T2 weighted images. 
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CHANGES IN THE RETRODISCAL TISSUE 

 

 

 

 

 

 

 

 

 

 

 

CHANGES TO RETRODISCAL DISC FREQUENC

Y 

PERCENTAG

E 

NORMAL 97 82.2% 

TEAR 14 11.9% 

EFFUSION 5 4.24% 

PESEUDODISC FORMATION 1 0.83% 

TEAR & PSEUDODISC 

FORMATION 

1 0.83% 

TOTAL 118 100%% 

97

14

5
1 1

0

20

40

60

80

100

120

NORMAL TEAR EFFUSION PESUDODISC
FORMATION

TEAR AND
PSEUDODISC

CHART 12: RETRODISCAL TISSUE

TABLE: 12 RETRODISCAL TISSUE 

 

Descriptive statistics showed that 97 joints had normal retrodiscal tissue,  tear in 14 

joints, effusion in 5 joints,pseudodisc formation in 1 joint and 1 joint showed both tear 

and pseudo disc formation when viewed on sagittal T1 and T2 weighted images. 
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IDDWR AND IDDWoR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISC MOTION FREQUENCY PERCENTAGE 

IDDWR 82 69.49% 

IDDWoR 36 30.51% 

ALL 118 100% 

Descriptive statistics shows that 82 joints exhibited IDDWR (Internal disc derangement with 

reduction) and 36 joints showed IDDWoR (Internal disc derangement without reduction when 

viewed on open  mouth sagittal T1 weighted images. 

 

TABLE: 13 IDDWR AND IDDNR 

 

82

36

0

10

20
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60

70
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IDDWR IDDNR

CHART 13: IDDWR AND IDDNR
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DISC MOTION AND CLICKING 

 

  

CLICKING 

ABSENT PRESENT 

TOTAL 

P VALUE 

(FISCHERS 

EXACT 

TEST) 

IDDWR 29 53 82  

PERCENTAGE 35.4% 64.6% 100.0%  

IDDWOR 10 26 36  

PERCENTAGE 27.8% 72.2% 100.0% .528 

TOATL 39 79 118  

PERCENTAGE 33.1% 66.9% 100.0%  

TABLE 14:  DISC MOTION AND CLICKING 

 

53

29

2.4

10

0

10

20

30

40

50

60

PRESENT ABSENT

CHART  14 DISC MOTION AND CLICKING

IDDWR IDDWOR

Clicking was present in 64.6% of patients with IDDWR and 72.2% in IDDWoR 
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DISC MOTION AND LOCKING 

 

 

  

 

 

  

0

10

20

30

40
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60

70

80

90

PRESENT ABSENT

CHART 15: DISC MOTION AND  LOCKING

IDDWR IDDWOR

LOCKING 

ABSENT PRESENT 

TOTAL 

P VALUE 

((FISCHERS 

EXACT 

TEST) 

IDDWR 79 3 82  

PERCENTAGE 96.3% 3.7% 100.0%  

IDDWOR 34 2 36 .640 

PERCENTAGE 94.4% 5.6% 100.0%  

TOATL 113 5 118  

PERCENATGE 95.8% 4.2% 100.0%  

TABLE: 15 DISC MOTION AND LOCKING 

 

There is no statistically significant association between disc motion and locking. 
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DISC MOTION AND MORPHOLOGICAL CHANGES 
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NORMAL CRUMPLED ROUND FLAT

CHART 16: DISC MOTION AND DISC MORPHOLOGICAL 

CHANGES

IDDWR IDDNR

DISC 

MORPHOLO

GY 

NORM

AL 

CRUMPL

ED 

ROUN

D FLAT 

TOTA

L 

P 

VALU

E 

IDDWR 16 21 6 39 82  

PERCENTAG

E 

19.5% 25.6% 7.3% 47.6% 100.0%  

IDDWoR 1 27 3 5 36 .000 

PERCENTAG

E 

2.8% 75.0% 8.3% 13.9% 100.0%  

TOTAL 17 48 9 44 118  

PERCENTAG

E 

14.4% 40.7% 7.6% 37.3% 100.0%  

TABLE: 16 DISC MOTION AND DISC MORPHOLOGICAL CHANGES 

 

There is statistically significant association between disc motion and disc morphological 

changes when viewed on sagittal T1 weighted images. 
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DISC MOTION AND DISC POSITION 

 

 

 

 

 

 

 

 

 

 

DISC 

POSITION NORM

AL 

ANTERI

OR 

MEDI

AL 

ANTEROMEDI

AL 

TOT

AL 

P 

VALU

E 

IDDWR 21 60 1 0 82  

PERCENTA

GE 

25.6% 73.2% 1.2% 0.0% 100.0

% 

.002 

IDDWoR 0 33 1 2 36  

PERCENTA

GE 

0.0% 91.7% 2.8% 5.6% 100.0

% 

 

TOTAL 21 93 2 2 118  

PERCENTA

GE 

17.8% 78.8% 1.7% 1.7% 100.0

% 

 

There is statistically significant association between disc position and disc motion when 

viewed on sagittal and coronal T1 weighted images. 

 

TABLE: 17 DISC MOTION AND DISC POSITION 
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CHART 17: DISC MOTION AND DISC POSITION

IDDWR IDDNR
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DISC MOTION AND OSTEOARTHRITIC CHANGES 

 

 

 

OSTEOARTHRIT

IC CHANGES 

ABSENT 

PRESEN

T 

TOTAL 

P 

VALUE(FISHE

RS EXACT 

TEST) 

IDDWR 22 60 82  

PERCENTAGE 26.8% 73.2% 100.0%  

IDDWoR 2 34 36 0.007 

PERCENTAGE 5.6% 94.4% 100.0%  

TOTAL 24 94 118  

PERCENTAGE 20.3% 79.7% 100.0%  
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CHART 18: OSTEOARTHRITIC CHANGES

ABSENT PRESENT

There is statistically significant association between osteoarthritic changes and disc 

motion when viewed on sagittal T1 weighted images. 

 

 

TABLE: 18 DISC MOTION AND OSTEOARTHRITIC CHANGES 

 



 
 

72 

DISC MOTION AND LPM MORPHOLOGY 

 

 

  

LPM 

NO

RM

AL 

ATROP

HY 

CONTRACT

URE 

ATROPHY 

AND 

CONTRACTUR

E 

TOT

AL 

P 

VALUE 

IDDWR 6 19 20 37 82  

PERCENTAGE 7.3

% 

23.2% 24.4% 45.1% 100.0

% 

.591 

IDDWoR 2 13 6 15 36  

PERCENTAGE 5.6

% 

36.1% 16.7% 41.7% 100.0

% 

 

TOTAL 8 32 26 51 118  

PERCENTAGE 6.8

% 

27.1% 22.0% 43.2% 100.0

% 

 

TABLE: 19 DISC MOTION AND LPM MORPHOLOGY 
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CHART 19: LPM MORPHOLOGY

IDDWR IDDNR

There is statistically no significant association between disc motion and LPM 

morphology when viewed on sagittal T1 and T2 weighted images. 
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DISC MOTION AND EFFUSION  

 

 

EFFUSION 

ABSENT PRESENT 
TOTAL 

P 

VALUE 

IDDWR 62 20 82 .000 

PERCENTAGE 75.6% 24.4% 100.0%  

IDDWoR 10 26 36  

PERCENATGE 27.8% 72.2% 100.0%  

TOTAL 72 46 118  

PERCENTAGE 61.0% 39.0% 100.0%  
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CHART 20:EFFUSION

ABSENT PRESENT

TABLE: 20 DISC MOTION AND EFFUSION 

 

There is statistically significant association between disc motion and effusion when 

viewed on sagittal T2 weighted images. 

 



 
 

74 

DISC MOTION AND RETRODISCAL TISSUE 
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CHART 21: DISC MOTION AND CHANGES IN 

RETRODISCAL TISSUE

IDDWR IDDNR

RETRODIS

CAL 

CHANGES 

NOR

MAL 

TE

AR 

PSEUDO 

DISC 

FORMAT

ION 

EFFUS

ION 

TEAR 

AND 

PSEUDO

DISC 

FORMAT

ION 

TOT

AL 

P  

VAL

UE 

IDDWR 71 9 0 2 0 82  

PERCENT

AGE 

86.6% 11.0

% 

0.0% 2.4% 0.0% 100.0

% 

 

IDDWoR 26 5 1 3 1 36 .116 

PERCENT

AGE 

72.2% 13.9

% 

2.8% 8.3% 2.8% 100.0

% 

 

TOTAL 97 14 1 5 1 118  

PERCENA

TGE 

82.2% 11.9

% 

.8% 4.2% .8% 100.0

% 

 

TABLE: 21 DISC MOTION AND CHANGES IN THE RETRODISCAL TISSUE 

 

There is no statistically significant association between disc motion and changes in the 

retrodiscal tissue when viewed on sagittal T1and T2 weighted images. 
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DISCUSSION 
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DISCUSSION 

Internal disc derangement refers to any disturbance caused by abnormal displacement of the 

articular disc in TM joint which  interferes with its smooth  functioning The position 

of the articular disc on the TMJ is typically in an anterosuperior position relative to the 

condyle. When the mouth is opened, the disc either returns to its normal position on top of 

the condyle or stays anterior to it depending on the stage of derangement.[63] 

Several imaging methods have been developed to visualize the disc and its position relative 

to the condyle, but Magnetic Resonance Imaging (MRI) provides a clear definition of the 

soft tissues. It is noninvasive and has no associated radiologic risk. Therefore, it is considered 

as a reliable method for determining TMJ disc position in numerous studies.[32] 

In a study done by Katzberg et al, imaging TMJ using Magnetic Resonance Imaging (MRI) 

they found that MR Imaging is a non-invasive technique for imaging TMJ that clearly shows 

the meniscus and its attachments with superior resolution of disc and the bi-laminar tissue 

[33] 

In addition, MRI outperforms computed tomography in diagnosing TMJ internal 

derangements and has a number of benefits over arthrography. As a result, MR Imaging is 

regarded as the gold standard for determining the location of the disc and its configuration.[63] 

Structural damage and dysfunction of the joint viz disc displacements, adhesions, and 

impingements can alter the morphology and function of intracapsular elements. Overloading 

of the joint leads to synovitis, articular cartilage degeneration, disc displacement, and thus 

impaired kinematics. This is observed as changes in the morphology of retrodiscal tissues, 

increased inflammation, lubrication failure, and impaired joint function.[64] 

Failure of the articulating tissues is thought to entail an interactive process of mechanical 

fatigue, oxidative stress, and inflammation. The frequency, magnitude, and concentration of 
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mechanical strains, as well as the tissue's inherent susceptibility, contribute to influence the 

rate of the mechanical fatigue of articulating surfaces.[65] 

Many people adjust to the symptoms over time while the degenerative processes in the joint 

continue. It progresses to the point where the pain and dysfunction cannot be handled 

conservatively, and the patient must endure surgical correction or joint replacement. 

Therefore the early diagnosis is the key to a better prognosis.[64]  

The present study is aimed to evaluate the correlation between the clinical symptomatology 

in patients with TMJD and the corresponding MR Imaging changes. 

The research sample included participants ranging in age from 14 to 66 years, with a mean 

age of 30.3 years. Among the 59 participants, 37 were females and 22 were men.[Table-1] 

Our study showed a female predilection of 62.7% for temporomandibular joint disorders. 

Many investigations have shown a female predisposition to TMJD. In a research conducted 

by Koh et al, on 356 TMD patients, 273 of were females and the male: female ratio was 

found to be 0.3, and the mean age was 25.8 years  

In another research, Chaurasia et al. found that in 1009 TMD patients, female patients 

(66.6%) outnumbered male patients.[66] Many similar studies, including Manfredini et al [67], 

Witzel A[68], and Pandey U et al [69], have discovered that TMJD has a female predilection, 

which is consistent with the findings of the current research. 

Female patients suffer from TMJD at a greater rate than male patients .TMD pain is reduced 

when oestrogen levels are high The amount of oestrogen rises dramatically during pregnancy 

as a result TMD was found to be 2-3 times less common in expectant verses non-pregnant 

age matched females. Furthermore,  reported orofacial pain decreased considerably during 

the third trimester of pregnancy and was increased postpartum in two longitudinal studies, 

indicating that TMD- related pain is reduced at high oestrogen levels. Therefore, greater 

prevalence of female patients can be attributed to hormonal changes in them as they age.[70] 
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Patients suffering from TMJD, a common stomatognathic system dysfunction, may present 

with a variety of clinical symptoms and signs such as pain, headache, clicking, locking, and 

difficulty in opening the mouth. [66] 

In this current research, 98.3% of the patients reported pain [Table:2] and 54.2% reported 

headache,[Table3] and  66.95% of the patients had complaint of clicking [Table:5] .Pain was 

the common clinical sign found in the study participants followed by clicking and headache. 

The most frequent complaint of TMJD patients is pain which is primarily due to greater 

muscle usage. Tenderness of the joint, dull pain that increases with mouth opening, muscular 

tenderness, referred pain to the angle of the mandible, and muscles of the neck are all 

examples of this pain. Emotional tension and occlusion play a clear etiological part in 

causing muscle spasm, which aggravate these symptoms.[71][7] 

The cause of the pain is vasoconstriction of the nutrient arteries and accumulation of 

metabolic waste within muscle tissue, as well as the release of algogenic substances such as 

bradykinin and prostaglandins within the ischemic region. 

There are several reasons of headache. Dental surgeons should be able to determine if the 

problem is related to the orofacial tissues. A neurovascular headache can appear as severe, 

pulsating, unilateral pain, while myosfacial pain has trigger points on the muscles .This deep 

pain experienced causes heterotrophic pain, which can manifest as headache. 

In our study 98.3% of the patients had pain. All the female participants and 95.45% of the 

males experienced pain and 54% of participants of the study reported with headache. Koh et 

al discovered that of the 356 TMJs examined, spontaneous pain was found in 292 joints, 

which is comparable to our findings.[71][72] 

A click which is heard while opening or closing can be a sign of early stage of internal disc 

derangement (IDD). A misplaced disc that has been recovered between the articulating joint 

surfaces,is indicated by an opening click. A closing click is quieter than an initial click and 
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occurs just before tooth contact. The clicking becomes less strong or stops when the disc 

becomes irreducible.[73] 

In our study 66.95% of the patients had complaint of clicking [Table:5] which is much higher 

than the results of study done by Takahara et al on TMJD patients.They had found that out 

of 646 TMJs examined  208 revealed joint clicking or crepitus.[74] 

In patients with temporomandibular disorders (TMD), limited mouth opening is a significant 

symptom and is reported irrespective of age. Limitation of mouth opening is more common 

in cases of closed lock and myogenous problems when compared with that of anterior disc 

displacement with reduction. 

In the present study, 25.4% of the participants had limited mouth opening ie, less than 35mm 

[Table:4] and were clinically diagnosed as Internal disc derangement without 

reduction(IDDWoR) 

 In a study conducted by Miller et al, a mouth opening index was computed.They found that 

the opening index of the group with a disorder of myogenous origin was higher than that of 

the group with anterior disc displacement and patients with IDD with reduction had greater 

mouth opening than patients with IDDWoR which is similar to our results.[75][22] 

In our study,  MRIs of both joints were obtained regardless of clinical symptoms. Several 

investigations have shown that a patient may have symptoms on one side while having MRI 

changes on both sides. Chronic disc displacement can produce substantial changes in TMJ 

load even on asymptomatic sides. Because both joints move and function together, 

mechanical strain on articular tissue can cause fatigue and internal disc derangement (IDD) 

even on the contralateral side.  

In the present study to investigate the MRI changes, both TMJs were imaged and evaluated 

on axial, sagittal, and coronal sections for the disc morphology, position, motion, changes in 
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the LPM (lateral pterygoid muscle), effusion and alterations in the morphology of retrodiscal 

tissue. Measurements for the width, length and thickness of LPM were also done.[76][65] 

According to the Research Diagnostic Criteria for TMD classification, there are three 

primary kinds of internal TMJ derangement: disc displacement with reduction, disc 

displacement without reduction, and disc displacement with or without limited mouth 

opening. Disc displacement affects approximately 41% of TMD cases. The most prevalent 

type is disc displacement with reduction, which is characterised by temporomandibular joint 

clicking. Disc displacement without reduction with limited mouth opening is noted in 

approximately 5% of cases. The primary symptoms of closed lock are pain in the affected 

joint and a reduced range of mouth opening (35 mm), which deteriorate the function of the 

stomatognathic system and compel the patient to seek professional help. Closed lock signs 

are typically associated with disc displacement without reduction. 

The aetiology of disc displacement is unknown, but there are a few potential reasons for 

changes in TMJ structure, such as parafunctions like bruxism, anatomical factors, trauma, or 

general joint hypermobility. The disc is usually shifted anteriorly, preventing mechanically 

translating movement of the condyle and resulting in limited mouth opening. Furthermore, 

direct contact with the condyle overloads the bilaminar zone, which is the primary cause of 

TMJ discomfort.[66] 

In the current study  disc motion was evaluated on sagittal T1 weighted open mouth images.It 

was found that 82 joints had IDDWR (69.49%) and 36 joints had IDDWoR 

(30.51%).[Table:13],44  and 15 joints on right showed IDDWR and IDDWoR and 38 and 

21 joints on the left showed IDDWR and IDDWoR reduction.respectively.[Table 9] 

When a patient has persistent disc displacement, the morphology of the condylar head 

changes. It can cause erosions, flattening, subchondral cysts, osteophytes etc. These changes 
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can aggravate the condition by inducing disc slippage from the condylar head during 

function. 

In the present study when sagittal T1 weighted images were examined, 79.7% of the joints 

showed osteoarthritic changes and 20.3% were devoid of osteoarthritic changes. [Table:10] 

Osteoarthritic changes were found in 73.2% of the joints with IDDWR and 94.4% of the 

joints with IDDWoR and was statistically significant with a p-value of 0.008.[Table:16], 

The results clearly depict that as the severity of the disease progression increases there is 

also an increase in osteoarthritic changes. 

In a study done by Israel et al,an arthroscopic examination was done to compare the 

specificity and sensitivity of clinical and arthroscopic diagnoses to determine the prevalence 

of osteoarthritis and synovitis in patients with severe, recalcitrant TMJ symptoms. The study 

concluded that, while the specificity for the clinical diagnosis of osteoarthritic changes was 

high but the sensitivity was very low. A comparison of clinical and arthroscopic diagnoses 

revealed that osteoarthritis frequently goes undetected. Therefore radiographic evaluation of 

the osteoarthritic changes are inevitable. [40] 

In a research conducted by Cortes et al, 720 images were obtained from 180 candidates (360 

MRI and 360 CT scans were evaluated for osteoarthritic changes. The results revealed that 

IDD without reduction caused more osteoarthritic changes in the examined, which is 

consistent with our findings.[54] 

The morphology of the articular disc is important in determining the severity and progression 

of TMJD in individuals. The disc is typically biconcave in shape and fibrocatilagenous . It 

can endure wear and tear and adapt to changes in the TMJ complex. The disc can be 

categorised as having no deformity (biconcave), a thick posterior band, being lengthened, 

biconvex, folded, or rounded.[75] 
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The change in the morphology of the disc was classified as crumpled , rounded, flat and 

perforated by Tomas et al, which was taken into account for this research.  

In this present study, out of the 118 TMJs evaluated it was found that  14% were normal, 

41% were crumpled, 37% were flat, and 8% were round in morphology.[Table:7] 

In participants with IDDWR a flat disc was found to have higher incidence with normal 

(19.5%),crumpled(25.6%),round (7.3%) and flat(47.6%) were observed. 

In participants with IDDWoR crumpled disc was found more common with 

normal(2.8%),crumpled(75%),round (8.3%),flat (13.9%) were observed.[Table:14] 

Helms et al. in his research found that 17% of joints with anteriorly misaligned discs with 

reduction  and 95% of joints with displaced discs without reduction had changes in the 

morphology of the disc. The morphology and hydration of the disc change as the severity of 

the internal derangement rises. This was consistent with the findings of our research. 

In a similar study done by Almăşan et al, to evaluate the disc morphology and condyle 

position in subjects with temporomandibular joint (TMJ) on 74 TMJs, it was found that disc 

shapes like folded, lengthened and thickened posterior band and posteriorly displaced 

condyles contributed most to the occurrence of internal disc derangement which is similar to 

the findings of our study.  [55]  

The position of the disc was evaluated on the sagittal images in closed mouth position. In a 

normal joint the thick posterior band of the meniscus rests directly above the condyle near 

the twelve o'clock position when the mandible is in the closed-mouth position. If the angle 

of displacement between the posterior band and the vertical orientation of the condyle (the 

twelve o'clock line) exceeds 10°, a pathologic condition is evident.  

In this research, the disc displacements were categorised into anterior, medial, lateral, and 

anteromedial and was evaluated in T1 weighted sagittal MR image. Normal disc position 

was found in 17.8% of joints. In 78.8% of joints it was anterior, medial in 1.7% , and 
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anteromedial in 1.7% of cases. [Table:8] In patients with IDDWoR, anterior disc 

displacement was observed to have higher incidence of 91.7% when compared to 

IDDWoR(73.2%).[Table:15] 

Kircos et al used MR Imaging to visualise 42 temporomandibular joints (TMJs) in 21 

asymptomatic subjects. MR scans showed anterior disc position in 32% of the asymptomatic 

joints which was inferior to the results of our study. The research found that anterior disc 

position in asymptomatic individuals may be a risk factor for TMJ dysfunction or simply an 

anatomic variation whose prevalence must be addressed when diagnosing TMJ 

dysfunction.[6] 

A significant amount of articular fluid is typically defined as joint effusion. The presence of 

joint effusion in asymptomatic people is an uncommon sign, and only small amounts of fluid 

are seen in these cases. Large amounts of joint effusion have been linked to TMJ pain and 

disc displacement and are an early change that can presage osteoarthritic changes. T2-

weighted sequences on MR imaging are optimal for depicting joint effusion, which appears 

as areas of hyperintensity 

T A Larheim and co-workers studied the frequency and amount of temporomandibular joint 

fluid in asymptomatic and symptomatic patients with temporomandibular joint disorders.  

The research included a total of 62 asymptomatic patients and 58 symptomatic patients. TMJ 

fluid was assessed using proton –density and T2 weighted MR images. The quantity of 

effusion (increased T2 signal) was proportional to disc position was categorised as 

none,minimal,moderate,or marked.Significant fluid was found in 10% of symptomatic 

patients.[44]                                                                                                                                        

In our study effusion was absent in 61% and absent in 39% of the study population [Table:11] 

and 72.2% of the patients with IDDWoR exhibited effusion[table:18] and was statistically 

significant. 
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In our study it was also found that 82.2% of the retrodiscal tissue were normal, tear was 

present in 11.9%,pseudodisc formation in 0.8% ,effusion in 4.2% and presence of both tear 

and pseudo disc formation was found in 0.8%.[Table :12] Changes in the retrodiscal tissue 

was found more in IDDWoR[Table:19] but the results of comparison between the groups 

IDDWR and IDDWoR is not significant. 

Langendoen J et al described that a retrodiscal tissue tear or edoema can be caused by 

overstretching or compressive loading of the retrodiscal tissue, which gives pain to the 

patient and may result from retrodiscal inflammation caused by acute or chronic end-stage 

strain. Despite the adaptive capacity of retrodiscal tissue, anterior disc displacement, one of 

the most prevalent intra-articular dysfunctions, can result in static compression. Acute 

anterior disc displacements are more painful than chronic stretch situations that can progress 

to intermediate band perforation.[39] 

This study examined and measured changes in the lateral pterygoid muscle (LPM) in axial, 

sagittal, and coronal sections. Subjective assessment of alterations such as hypertrophy, 

atrophy, and contracture were assessed on the sagittal sections. Other measurements like 

length on axial section and width and thickness on the coronal sections were assessed. 

The superior lateral pterygoid muscle is connected to the articular disc's anterior edge. This 

muscle draws the disc anteriorly and medially when it contracts. As a result, the lateral 

pterygoid muscle's superior tip functions as a disc protractor.  

The LPM's role in proper TMJ function is still being debated. According to the traditionally 

described functions of the two parts of the LPM muscle, the superior LPM is active in 

closing, retrusion, and ipsilateral jaw motions, while the inferior LPM is active in opening, 

protrusion, and contralateral jaw motions. However, recent statistics indicate that these 

assumptions are overly simplistic. The LPM is thought to be important in the production of 

side-to-side and protrusive jaw forces. [7][23] 
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In a study done Yang et al, evaluated the pathological changes of LPM in MR images of 

subjects with condyle hypermobility. Retrospective analysis of 143 joints revealed 

hypertrophy, atrophy, and contracture of the LPM. It was discovered that the superior belly 

of LPM had more pathological changes than the inferior belly. Pain and clicking were 

thought to have a substantial relationship with condyle hypermobility. The study found that 

pathological changes in the structure of the LPM were closely related to condyle 

hypermobility. [45][46] 

 

In our study, normal morphology was seen in 6.8% participants, atrophy in 

27.1%,contracture in 2%,atrophy and contracture in 43.2%.[Table:17] 

When compared between the groups of IDDWR AND IDDWoR , atrophy was seen higher 

in IDDWoR group while a combined change of atrophy and contracture was seen more in 

IDDWR cases. 

 

The measurements of LPM revealed that LPM mean length (IDDWR-3.428, IDDWoR -

3.543),LPM mean width (IDDWR-1.900mm, IDDWoR -1.942mm) and LPM mean 

thickness (IDDWR-2.010mm , IDDWoR -2.176mm) . The thickness of LPM was found to 

be  increased in patients with IDDWoR . Among the three measurements the thickness of 

the LPM was statistically significant. [P-value-.037] 

In a study done by Wang et al,it was found that there is increased fatty infiltration and atrophy 

of LPM in patients with IDDWoR which is similar to our results. Muscle disuse which can 

lead to loss of muscle fibers and accumulation of lipid or fat may be considered as the cause 

for this. The disc cannot return to its normal position in IDDWoR, and the LPM that regulate 

disc stability cannot function correctly and tend to be disused, which may result in more 

severe fatty infltration of LPM in IDDWoR than in IDDWR. On the other hand, lipid or fat 
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accumulation in muscle is now known to be associated with insulin insensitivity and 

inflammation, both of which impair muscle performance. 

 

In their study they found that the thickness of lateral pterygoid muscle is decreased in cases 

of IDDWoR but in our study we found that there is an increase in thickness of LPM. This 

may be due to the secondary adaptive mechanism of the muscle and also chronicity of the 

presence of IDDWoR .The increase in the girth is  to withstand the load on the joint and disc 

and to bring back the displaced disc into position. 

 

The study reiterates the need to evaluate the indirect signs of TMJD on MR Imaging along 

with the direct signs.The major limitation of the study was a smaller sample size. Therefore 

a larger sample size with electromyographic study and biochemical analysis of joint fluid 

with more standardised protocol are required in future research. 
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CONCLUSION 

The present single blind, cross-sectional, in-vivo ,prospective  study emphasises that MRI 

which is the gold standard for analysis of TMJ complex .This is the most reliable imaging 

modality to assess the direct signs of TMJD like disc position,morphology,motion and 

osteoarthritic changes .It is also excellent to analyse the indirect signs like effusion, 

morphometric changes of LPM and changes of retrodiscal tissue. 

The study found that there is a female predisposition to TMJD. In the evaluation of the 

clinical symptoms 98.3% of the patients had pain, 54% had headaches, 25.4% had limited 

mouth opening less than 35mm, 66.95% had clicking and only 4.24% had locking. 

On assessing the changes in MRI it was concluded that IDDWR was more common in 

participants along with an anterior disc position. The changes in the morphology of the disc 

was also significant and was observed in 86% of the study population. 79% of the population 

exhibited osteoarthritic changes and 38% showed effusion. There were marked changes in 

the morphology of the LPM. It was found that the thickness of the LPM muscle had increased 

in cases of IDDWoR .Therefore, when comparing the length, width and thickness of LPM, 

thickness was found to be more significant. There were significant changes in the direct and 

indirect signs of TMJD in patients with IDDWoR when compared with IDDWR. 

Therefore, the study concludes the evaluation of both the direct and indirect signs of TMJD 

on MRI is necessary for the comprehensive assessment to diagnose the extent of damage in  

the temporomandibular joint complex. 
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SUMMARY 

This study conducted in the department of Oral Medicine and Radiology, Shree 

Dharamsthala Manjunatheshwara College of Dental Sciences and Hospital, Dharwad was 

aimed to evaluate the correlation between clinical symptoms with the corresponding changes 

in magnetic resonance imaging. 

 59 patients were included in the study having complaints of pain, clicking, and/or restricted 

mouth opening. An informed Consent form was obtained from each participant. 

 All the patients were examined clinically according to RDC-TMD criteria followed by basic 

radiographic examination like OPG and specialized radiographic examination like CBCT to 

evaluate for dental and osseous abnormalities. Further, magnetic resonance imaging of both 

the joints was done in 1.5 T MRI machine using TMJ surface coil, in open and closed 

position. Images were obtained with 3 mm slice thickness. 

All the MRI images were assessed for disc position and morphology, osteoarthritic changes 

and morphological changes of LPM in sagittal section, disc motion in the coronal and sagittal 

plane, presence of bright signals in the T2 images for the presence of  effusion, and open 

mouth images evaluated for reducibility of the disc. 

In the present study, the dimensions of LPM were measured.Length was measured on axial 

section,width and the thickness was mwasured on the coronal section.  

Descriptive statistics was used. Qualitative data were analysed using chi square test and t-

test were done. 

There was statistically significant association between disc motion and morphological 

changes, position ,osteoarthritic changes  and effusion. 

There was no statistically significant association between disc motion and changes in the 

retrodiscal tissue or clicking or locking or morphological changes in the lateral pterygoid 

muscle. 
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Morphometric measurements were done for LPM which revealed that atrophy and 

contracture were common in IDDWoR individuals. Measurements of length, width were not 

statistically   significant. The thickness of LPM was statistically significant and found to be 

increased in patients with IDDWoR. 

 Limitation of the study was that it had a small sample size. Further, studies need to be 

conducted with larger sample sizes. Clinical, radiographic, electromyographic, and 

biochemical analysis of the TMJ complex with a more standardized protocol is required in 

future research. 
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ANNEXURE-2 
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ANNEXURE-3 
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ANNEXURE-4 

CLASSIFICATION OF TMJ DISORDERS 

 

The International Research Diagnostic Criteria for Temporomandibular Disorders states a 

recent classification, which is as follows 
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         ANNEXURE-5 

RDC/TMD CRITERIA 
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