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ABSTRACT

Background & Objectives: Among Temporomandibular 
disorders (TMD) Disc displacement (DD) is the most common 
disorder. The objective of this study was to determine the 
Magnetic Resonance Imaging (MRI) findings of DD and effusion 
in patients with unilateral TMJ pain and also to assess the 
relationship between TMJ pain, position of Disc and effusion.

Methods: A bilateral MRI study was conducted on 15 patients 
who had unilateral TMJ pain such that the contra lateral TMJ 
served as control. All patients were clinically examined and the 
intensity of pain was recorded. The patients were subjected to 
MRI by a 0.4 T MR scanners in open and closed mouth position. 
The images obtained were then interpreted by a radiologist. 

Results: A total of 30 TMJ's were imaged; 15of which were 
symptomatic and 15 asymptomatic. A significant correlation 
was found between the presence of DD and TMJ pain (p<0.005). 
No significant findings were noted on effusion causing TMJ 
pain. There was no difference in the intensity of pain and 
between DD with reduction and DD without reduction. The 
intensity of pain in the TMJ having effusion was not significant 
when compared to the intensity of pain in the TMJ's not having 
effusion.

Conclusion: Based on the study TMJ pain is always associated 
with DD but not necessarily with TMJ effusion. Also the intensity 
of pain does not differ much based on the position of Disc or 
presence of effusion.

Keywords: Temporomandibular disorders; Disc displacement, 
Joint effusion; Magnetic Resonance Imaging. 
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INTRODUCTION

The TMJ is a well designed fulcrum that leverages 

the masticatory power of muscles and dental appara-

tus and helps in performing multiple important func-

tions such as those of suckling, speaking, cutting, 

grinding and swallowing. Though TMJ is a unique 

and complex joint they are vulnerable to extrinsic 

and intrinsic influences as well as time dependent 

changes like any other joints of the body. McNeill 
 defines Temporomandibular Disorders (TMD) as a 

heterogeneous group of pathologies affecting the 

temporomandibular joints, the masticatory muscles, 
 [1]or both.  Disc displacement (DD) or Internal 

derangement (ID) is one of the most common forms 
 [2]of TMD.  DD is defined as an abnormal relation-

ship between the Disc and mandibular condyle 

involving an anterior, medial, or lateral displace-

ment of the Disc from its normal position superior to 
[3]the condyle.  DD has been associated with pain in 

the TMJ, clicking and/or crepitation, headaches & 

limitations of jaw opening. Most painful TMJ's have 

a displaced Disc which leads one to suspect that DD 

can be linked to the onset, progress or cessation of 
[2]TMD related signs & symptoms.  Various studies 

have also demonstrated an association between the 

presence of increased fluid density in the joint space 
[4]and the presence of TMJ DD.  It is speculated that 

this increased fluid density or effusion (magnetic res-

onance imaging findings of a hyper intensity signal 

inside the joint space) as such represents a patholog-

ical inflammatory process within the TMJ's that 
[2]causes TMJ pain.  MRI provides information of the 

articular Disc, surrounding soft tissue structures and 

also can reveal the presence of joint effusion. The 

technique is non-invasive and does not use ionizing 

radiation. Recent publications report MRI as a 
 [5]golden imaging technique for TMJ imaging.  So if 

an association between the presence of DD and joint 

effusion to painful joint could be established, this 

could be the basis for valuable additional diagnostic 

information from MR imaging of the TMJ. Thus the 

purpose of present study is to assess whether the 

MRI findings of TMJ DD and TMJ effusion can be 

associated with TMJ pain.

Methodology

Ethics: The proposed study is an interventional 

study in which patients are subjected to MRI and 

therefore ethical consent was obtained from the ethi-

cal committee before the commencement of the 

study.

Study design: 15 patients who were diagnosed with 

Unilateral TMJ pain during palpation or function 

and/or assisted or unassisted mandibular opening 

was taken as the sample. The contralateral, non-

painful TMJ served as the matched control. Patients 

with degenerative joint disease, collagen vascular 

disease, TMJ trauma, developmental TMJ disorder 

and Patients having cardiac pace maker were 

excluded. Method of collection of data:

The symptomatic patients were subjected to Visual 

Analogue Scale for assessing the severity of pain. 

This was followed by a standardized clinical head 

and neck examination that included functional and 

structural examination of both joints followed by pal-

pation of the TMJ and muscles of mastication.

The condition of the painful joint was categorized 

according to the following diagnoses:

1. Anterior Disc displacement with reduction 

(ADDWR).

2. Anterior Disc displacement without reduction 

(ADDWOR).

3. Inflammatory conditions such as synovitis / 

capsulitis.

Bilateral TMJ MR Images were obtained of all 

patients included in the study by means of

 0.4 T MR scanners (APERTO, Hitachi, Singapore) 

and a dedicated circular polarized transmit and 

receive joint coil. The data was collected on a 

1024×1024 matrix with a field view of 220mm. 

Axial localizing images were taken from which the 

sagittal and coronal planes were prescribed. Both 

close mouthed and open mouthed images were 

obtained. Pulse sequences were obtained on sagittal 

and coronal T weighted images, T  weighted 1 2

images, proton density images (PD) and Gradient 

Echo (GRE) weighted images. The position of the 

Disc was diagnosed by a single radiologist for all the 

patients as: Normal: when the Disc was located supe-

rior to the condyle both in closed and open mouth 

position Disc displacement with reduction: when the 

Disc was displaced at the closed-mouth position and 

in the normal position in the open-mouth images.
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Disc displacement without reduction: when the Disc 

was displaced in both the closed- and open-mouth 

positions.

Effusion: On T2-weighted images, joint effusion 

was identified as an area of high signal intensity in 

the region of the upper or lower joint spaces. 

RESULTS

Age& Gender distribution - Of the total 15 patients, 

4 were males and 11were females. The mean age of 

male patients were 22.25 and the mean age of female 

patients were 23.18. 

Position of Disc in patients with unilateral TMJ 

pain- Out of 30 joints 10 joints had anteriorly placed 

Disc (33.3%), 2 joints had anteriomedially placed 

Disc(6.7%) and 3 joints had anteriolaterally placed 

Disc (10%).All this displaced Disc were noted in 

pain side and this makes 50% of the total TMJ's 

displaced. The rest of the TMJs on the asymptomatic 

side had superiorly placed Disc or the Disc was in 

normal position. 

MRI findings of effusion in patients with unilateral 

TMJ pain- In patients who had no pain there was no 

effusion and thus the absence of effusion and 

absence of pain was found in 50% of total 30TMJ's. 

Presence of pain and presence of effusion was seen 

only in one TMJ of the 30 that makes 3.3% of 100% 

TMJ's imaged.

MRI findings of effusion in TMJ pain side

MRI findings of DD and MRI findings of effusion 

in patients with unilateral TMJ pain-Out of 30 

TMJ's DD with reduction was seen in 09 TMJ's of 

which 1 had TMJ effusion where as rest 08 TMJ had 

no effusion. DD without reduction was seen in 06 

TMJ's and none of these had effusion. 
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Relationship between TMJ pain by VAS and MRI 

findings of DD. There were 9 joints with reduction 

and 6 with out reduction. The mean pain in patients 

with reduction was 5.11 where as in with out 

reduction was 4.67. The P was 0.563 thus making 

the relationship between TMJ pain and MR findings 

of type of DD insignificant. 

Graph assessing the relationship between

 TMJ pain (VAS scale) and MRI findings of DD 

DISCUSSION

This study was done to assess the position of Disc 

and presence of effusion in patients having 

unilateral TMJ pain. This study also assessed if there 

was any relationship between the presence of TMJ 

pain with TMJ DD and TMJ effusion using MR 

imaging diagnosisIn the present study, it was noted 

that significant amount of female patients were 

affected by TMD than males. Patients affected by 

TMD in this study group ranged from 16-30 years. 
 [6]Studies conducted by Rudi TE et al (1990),  Warren 

[7] [8]MP et al and Nekora Azak K  have shown a 

similar prevalence.

In our study, all the TMJs associated with pain had 

DD and those which are taken as control had no 

evidence of DD. This observation compares 
[9]favorably with the results of Roberto ES et al,  

[10] [11]Tallents RH et al ,  Emshoff R et al,  RuDisch A et 
[2] [12] [13]al , Emshoff R et al  and Kobs G et al.  But 

[14] [15] studies by Muller-Leisse C et al ,  Louis TK et al 
[16] and Bertram S et al showed the presence of DD 

even in asymptomatic patients with no joint pain. 

The frequency of anteriorly placed Disc in the TMJ 

pain side was much higher (66.7%) than the 

presence of anteriolaterally placed Disc (20%) and 

anteriomedially placed Disc (13.4%). Louis TK et al 
[15] also stated that anterior DD is more common in 

both symptomatic as well as asymptomatic patients. 
[17]Whyte AM et al  also came to the same conclusion 

as our study that anterior DD is common and antero-

lateral displacement was the second commonest 

type of displacement probably related to the 

weakness of the lateral Disc attachment. 

 Presence of pain and presence of effusion was seen 

only in 3.3% of the whole population and only in 
[18]6.7% of those TMJ's had pain. Mukrami K et al,  

[19] [20] Adame CG et al  and Guler N et al also could not 

correlate TMJ pain and TMJ effusion. But Schellas 
[21] [3] [22]KP et al,  Westesson PL et al,  Sano T et al,  

[ 23] [2]Takahasi T et al,  and RuDisch A et al,  Larheim 
[24] [25]TA et al,  Emshoff R et al  found that TMJ pain 

had a high association with TMJ effusion. 

The presence of effusion was seen in association 

with DD with reduction and was absent in DD 

without reduction. This is in contrast to the studies 
[26]conducted by Yamamoto M et al,  Larheim TA et al 

[27] [28]and Manfredini D et al.  They reported that joint 

effusion is likely to appear in painful TMJ's having 
[19]DD without reduction. Adame CG et al  could find 

no such differences in effusion between the two 

groups of DD with reduction and DD without 

reduction.

The TMJ's belonging to the control group did not 
[29]have any DD or effusion. Badel T et al,  Muller-

[14] [15] [16] Leisse et al,  Louis TK et al and Bertram S et al 

found DD in asymptomatic joints. 

[16]   Bertram S et al reported a prevalence percentage 
 of 69.5% to 100.0 % pain in TMJ having DD with 
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 reduction and prevalence percentage of 47.5% to 
 100.0 % pain for TMJ DD without reduction. These 

 findings support the concept that TMJ DD is 
 involved significantlyin the production of TMJ pain 

and dysfunction and this was in agreement with our 

study as all the 15 TMJ's having pain was found to be 

associated with MRI diagnosis of DD. But the 

severity of pain did not differ based on the type of 

DD in our study. 

CONCLUSION

In the present study MRI of the TMJ was taken to 

assess the association between DD and effusion to 

joint pain. Displacement in the position of disc on 

the pain side was noted with no displacement in the 

control side. The frequency of anteriorly placed 

Disc in the TMJ pain side was much higher, 

followed by anteriolateral and anteriomedial 

displacements respectively. Presence of effusion 

was seen in only one out of the 30 joints imaged and 

this was in a painful joint which had DD with 

reduction. Also further analysis showed that there 

was no significant relationship between TMJ pain 

and DD with reduction and without reduction.

Thus based on the present study an assumption can 

be made that painful TMJ is associated with a 

displaced disc but not necessarily with the presence 

of effusion. Also the intensity of pain does not differ 

much based on the position of disc or presence of 

effusion.
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