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Temporomandibular disorders (TMDs) may manifest 
a variety of signs and symptoms. Classification, di-

agnosis, and treatment of anterior disc displacement 
of the temporomandibular joint (TMJ) are based on 
an appropriate diagnosis of the position of the TMJ 
disc using clinical examination procedures and radio-
graphic examination. To diagnose anterior disc dis-
placement of the TMJ, clinical examination consists 
of recording the existence of joint sounds and devia-
tion or deflection and amount of maximum interincisal 
opening. Reciprocal clicking, existence of deviation 
or deflection, and amount of maximum interincisal 
opening can provide clinicians important information 

regarding the position of the TMJ disc.1 Although 
there is a consensus regarding the relationship be-
tween joint sounds and TMJ disorders, some studies 
have reported the existence of joints demonstrating 
disc displacement with reduction that do not have re-
ciprocal clicking.2 Studies regarding joint sounds are 
well-equipped with microphones and computers.3,4 

Nevertheless, palpation and use of a stethoscope is 
still the first choice due to availability and ease of use. 
Deviation, deflection at opening, and the amount of 
maximum interincisal opening are other important 
signs of anterior disc displacement of TMJ. These 
signs, as well as symptoms such as pain, must be re-
corded to evaluate the success of treatment. 

Magnetic resonance imaging (MRI) has become 
the gold standard for the diagnosis of TMJ disc con-
dyle relationship, although the complexity and high 
cost of the procedure appear to be major disadvan-
tages. The technique, however, provides the exact lo-
cation of the TMJ disc, as well as other findings such 
as joint effusion, which cannot be diagnosed clini-
cally. MRI records made before and after treatment 
can enable more accurate comparison of the change 
in position of the TMJ disc.4–11

The purpose of this study was to compare the 
agreement of clinical examination and MRI results 
before and after the treatment of anterior disc dis-
placement without reduction of the TMJ.
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Purpose: This study aimed to compare the agreement of clinical examination 
and magnetic resonance imaging (MRI) results before and after the treatment 
of nonreduction temporomandibular joint (TMJ) disc displacement. Materials 
and Methods: The study group consisted of 22 patients, each with anterior disc 
displacement without reduction in at least one TMJ. Diagnosis was performed 
clinically and with MRI prior to treatment. All patients received the same treatment 
protocol, consisting of occlusal appliance therapy and exercise for a period 
of 24 weeks. By the end of treatment, clinical and imaging examinations were 
repeated and the results subjected to statistical analysis. Results: Before 
treatment, MRI and clinical examinations matched in 35 of 44 joints (79.5%). 
On the basis of the kappa index, the agreement between clinical and imaging 
examinations was moderate (mean kappa index = 0.59, P = .0001). After 
treatment, these examinations matched in only 16 of 44 cases (36%) and the 
agreement was poor. Conclusion: Clinical criteria do not necessarily correlate 
with MRI findings in the postoperative period in patients treated for TMJ anterior 
disc displacement. Int J Prosthodont 2013;26:138–142. doi: 10.11607/ijp.2692
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Materials and Methods

Selection of Patients

Records of the patients who were consecutively 
treated between January and December of 2008 
were screened for the study. The records of 87 pa-
tients (72 women, 15 men) aged between 14 and 52 
years (mean, 29.3 years) were included in the study. 
Selection of the study group was performed accord-
ing to the inclusion and exclusion criteria described 
below.

Inclusion Criteria. All patients had a history of 
TMJ locking with limited mouth opening (less than  
40 mm). Clinical and MRI findings yielded a diagno-
sis of unilateral or bilateral anterior disc displacement 
without reduction within the TMJ.

Exclusion Criteria. Patients that had previous-
ly been treated for TMD or had skeletal and dental 
anomalies, joint conditions such as polyarthritides 
(rheumatoid arthritis, crystal-induced joint disease, 
and other systemic diseases affecting the joints), 
acute traumatic injury, TMJ disc adhesion, degenera-
tive arthrosis, extensive restorations and/or missing 
teeth, and fixed or removable partial dentures were 
excluded from the study.

Thirty-two patients were excluded since they did 
not have at least one TMJ that had anterior disc 
displacement without reduction. Thirteen patients 
were excluded as they had been treated previously. 
Seventeen patients were excluded since their post-
treatment examinations could not be completed and 
three patients refused to participate in the study by not 
signing the appropriate consent forms. The remaining 
22 patients (19 women, 3 men), aged between 14 and 
48 years (mean, 27.1 years), were included for analy-
sis. Appropriate consent forms and ethical approval 
to publish the records of patients were obtained from 
each patient included in the study.

MRI

MRI examinations of all but two patients were per-
formed on a 0.5 T scanner (T5 NT Gyroscan, Philips). 
Two patients were examined on a 1.5 T scanner 
(Symphony, Siemens) because of coil damage to the 
0.5 T scanner. All patients underwent bilateral MRI of 
the TMJ with a dedicated surface coil. Proton den-
sity weighted (PDW) oblique sagittal images were 
obtained in both closed and maximum open mouth 
positions. T2 fast field echo (FFE) oblique sagit-
tal images were obtained in closed mouth position. 
Both PDW and T2 FFE imaging included eight slices 
with 3-mm thickness and a 0.3-mm interslice gap. 

Technical parameters of the PDW imaging were:  
TR/TE; 1500/30, FOV: 180 mm, matrix: 192 × 256;  
and for T2 FFE imaging: TR/TE; 740/27, FOV: 180 mm, 
flip angle: 35 degrees, matrix: 192 × 256. 

To record the extent of maximum opening as ob-
served clinically, custom blocks were fabricated using 
wooden tongue depressors. These blocks were then 
used to reproduce the maximum opening during im-
aging. For temporomandibular disc locations in closed 
and open mouth positions, PDW images were used. 
T2 FFE images were used for evaluation of any bony 
abnormalities suggestive of degenerative disease and 
joint effusion. Normal disc position was defined as the 
posterior band of the disc located superior of the head 
of the mandibular condyle. Disc displacement was de-
fined as having the posterior band of the disc located 
anterior to the mandibular condyle. Magnetic imaging 
diagnoses were achieved by two medical radiologists 
who were blinded to the study and each other.

Treatment Protocol

Each patient received manipulation by the same ex-
aminer to recapture the disc(s). Maxillary anterior 
repositioning splints were fabricated in cases of suc-
cessful recapturing of the disc. Splints were made us-
ing autopolymerizing methyl methacrylate (Paladur, 
Heraeus-Kulzer) and adjusted intraorally. In cases of 
unsuccessful manipulation, muscle relaxation splints 
were fabricated. The splints were made for each pa-
tient and adjusted to have flat occlusal contacts for 
all opposing teeth, and uniform anterior and canine 
guidance was established. All occlusal appliances 
were fabricated and adjusted by the same clinician.

The patients were prescribed an exercise regimen 
of five times a day for 5 minutes, with a minimum of 
3 hours between each exercise. During the exercise 
sequence, patients were asked to open their mouths 
as wide as possible and to stretch their mandibles to 
the right and left. Patients were instructed to wear the 
stabilization splints continuously. They were allowed 
to remove the stabilization splints only during meals 
and oral hygiene procedures. No muscle relaxants, 
analgesics, or anti-inflammatory agents were pre-
scribed during the course of the treatment. Clinical 
examinations were performed on a weekly basis. 

Clinical Examination

During each visit, protrusive and lateral excursions 
and maximum interincisal opening were recorded. 
Additionally, TMJs and strenocleidomastoid, mas-
seter, temporal, and lateral pterygoid muscles were 
palpated and the stabilization splints were adjusted, if 
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necessary. The following criteria were used to deter-
mine the status of the TMJ:

1. �Normal TMJ: maximum interincisal opening of  
40 mm or more, normal range of protrusive and lat-
eral excursions, no joint sounds, no pain on palpa-
tion of the TMJ.

2. �Anteriorly displaced disc with reduction: recipro-
cal click at TMJ, no click after disc recapture in 
protrusion. 

3. �Anteriorly displaced disc without reduction: maxi-
mum interincisal opening of less than 40 mm, his-
tory of clicking, deflection of mandible to affected 
side, and hard end feel at maximum opening.

The treatment continued for 24 weeks. MRIs were 
obtained at the end of 24 weeks to compare initial and 
postoperative disc positions objectively. 

Results

The main reason for referral to the clinic was lim-
ited opening (all patients had limited opening) and 
orofacial pain (81%, 18 of 22 patients). Although TMJ 
sounds were not the primary complaint, a majority of 
patients (54%, 12 of 22) had joint sounds previously 
or at the time of first clinical examination. The mean 
age of the patients was 27.1 years, and 19 (86.6%) 
were women. Mean time from the onset of limited 
mouth opening was 13 weeks.

Clinical examination of 44 TMJs revealed that 
4 joints (9.1%) had anterior disc displacement with 
reduction, 27 joints (61.4%) had anterior disc dis-
placement without reduction, and 13 joints (29.5%) 
were clinically normal before the treatment. MRI 
findings before the treatment revealed that only 9 
joints (20.5%) were normal, while 4 joints (9%) had 
anterior disc displacement with reduction and 31 
joints (70.5%) had anterior disc displacement with-
out reduction. Before treatment, findings in both MRI 
and clinical examination matched in 35 of 44 joints 
(79.5%) (Table 1). According to reliability analysis, 
Cohens’s Kappa value was 0.59, implying that there 
was an intermediate association between clini-
cal examination and MRI findings before treatment  
(P = .0001). After the treatment, all TMJs were clini-
cally normal. However, MRI findings showed that 16 
joints (36.6%) were normal, 6 joints (13.6%) had an-
terior disc displacement with reduction, and 22 joints 
(50%) had anterior disc displacement without reduc-
tion. After the treatment, there was an agreement 
between clinical examination and MRI findings in 
only 16 joints (36.6%) (Table 2). According to reliabil-
ity analysis, the Cohen Kappa value was 0, since the 
overall proportion of observed agreement (PO = .36) 
is equal to the overall proportion of chance-expected 
agreement (PC = .36). Accordingly, there was poor 
association between clinical examination and MRI 
findings after treatment.

Table 1    Comparison of TMJ Disc Analysis Findings of Clinical Examination and MRI Before Treatment 

Clinical examination

MRI

Normal Displacement with reduction Displacement without reduction Total

Normal 7 (15.9%)* 2 (4.5%) 4 (9.1%) 13 (29.5%)

Displacement with reduction 1 (2.3%) 2 (4.5%)* 1 (2.3%) 4 (9.1%)

Displacement without reduction 1 (2.3%) 0 26 (59.1%)* 27 (61.4%)

Total 9 (20.5%) 4 (9%) 31 (70.5%) 44 (100%)

*Indicates agreement between clinical examination and MRI.

Table 2    Comparison of TMJ Disc Analysis Findings of Clinical Examination and MRI After Treatment 

Clinical examination

MRI

Normal Displacement with reduction Displacement without reduction Total

Normal 16 (36.6%)* 6 (16.6%) 22 (50%) 44 (100%)

Displacement with or without reduction 0 0 0 0

Total 16 (36.6%) 6 (16.6%) 22 (50%) 44 (100%)

*Indicates agreement between clinical examination and MRI.
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Discussion

The comparison of clinical examination and MRI re-
sults has some drawbacks since the conditions of the 
two examination protocols are not identical. There is 
a lapse of time between the two tests, and the pos-
ture of the patient is different. However, in the present 
study, the results of two test methods were compared 
both before and after the treatment and, thus, such 
drawbacks which actually existed both before and 
after the treatment could only have little if any effect 
on the results. Several studies have investigated the 
efficacy of clinical examination protocols to diagnose 
TMD.12,13 Clinical examination procedures always 
consist of recording the existence of joint sounds 
and deviation or deflection and amount of maximum 
interincisal opening, as well as other examination 
protocols that aid in the diagnosis of anterior disc dis-
placement of the TMJ. There is controversy regarding 
the connection between joint sounds and TMD, al-
though it is generally accepted.14 The possible reason 
for this disagreement might be differences between 
the methodologies used in recording the existence of 
joint sounds. Some researchers have used advanced 
armamentarium such as microphones and comput-
ers.3,4 However, palpation and use of a stethoscope is 
still the first choice of clinicians due to availability and 
ease of use. In the present study, palpation was used 
for detecting the existence of joint sounds and this 
may have reduced the positive yield. None of the pa-
tients reported the existence of joint sounds at post-
treatment clinical examination.

The overall agreement between the clinical diag-
noses and MRI before treatment in the present study 
was 79.5%, which corroborates some previous stud-
ies. Usumez et al reported an overall agreement of 
81% between the clinical and MRI diagnoses for 
joints with disc displacement without reduction.15 
Marguelles-Bonnet et al confirmed their clinical di-
agnoses by MRI in 106 of 146 suspected TMJs that 
had disc displacement without reduction.16 Good cor-
relation between clinical and MRI results could be 
evidence for the reliability of the clinical criteria of the 
present study. 

The clinical success rate of the current treatment 
was 100% at the end of 6 months. However, MRI find-
ings demonstrated a very low morphologic success 
rate. Only 12 of 44 joint discs had improved positions 
and only 7 of these discs were in normal position. 
This success rate is very low when compared with 
the results of Summer and Westesson.17 After their 
treatment protocol was performed on 115 joints with 
displaced discs, 52% of the discs were normally po-
sitioned, 23% were improved in position, and 25% 

showed persistent disc displacement following treat-
ment. The disagreement of results could originate 
from different treatment modalities and the period of 
treatment. Murakami et al stated that short-term re-
sults have little effect on long-term outcomes.18 The 
treatment protocol used herein has been explained 
in detail by Okeson and has met wide acceptance.1 
However, few publications regarding its treatment 
outcome have included MRI. The diagnostic agree-
ment of 36% (16 of 44) between clinical examination 
and MRI has to be considered poor. Nevertheless, 
this finding could be compared to that of Barclay 
et al.19 In their study, they found a poor agreement 
between research diagnostic criteria diagnoses and 
MRI and stated that the high number of false nega-
tive diagnoses in asymptomatic joints led to this re-
sult. The disagreement between clinical examination 
and MRI after the treatment period might be con-
sidered as evidence for the inefficiency of this treat-
ment method in changing the disc position, but not 
in relieving clinical symptoms such as pain and range 
of motion. This is a sound reason to use MRI before 
and after treatment, if the improved disc position is 
the primary goal of the treatment.

Conclusion

Within the limitations of this study, clinical examina-
tion alone is very effective in diagnosing disc dis-
placement without reduction. Yet, if improved disc 
position is the primary goal of the treatment, clinical 
data should be supported with MRI before and at 
completion of the treatment.

Acknowledgments

The authors reported no conflicts of interest related to this study.

References

  1. 	 Okeson JP. Management of Temporomandibular Disorders 
and Occlusion, ed 2. St Louis: Mosby, 1989.

  2. 	 Tanzilli RA, Tallents RH, Katzberg RW, Kyrkanides S, Moss ME. 
Temporomandibular joint sound evaluation with an electronic 
device and clinical evaluation. Clin Orthod Res 2001;4:72–78.

  3. 	 Ogutcen-Toller M. Sound analysis of temporomandibular 
joint internal derangements with phonographic recordings.  
J Prosthet Dent 2003;89:311–318.

  4. 	 Sano T, Widmalm SE, Westesson PL, et al. Acoustic character-
istics of sounds from temporomandibular joints with and with-
out effusion: An MRI study. J Oral Rehabil 2002;29:161–166.

  5. 	 Woodworth R, Tallents, RH, Katzberg, RW, Guay, JA. Bilateral 
internal derangements of temporomandibular joint: Evaluation 
by magnetic resonance imaging. Oral Surg Oral Med Oral 
Pathol 1988;65:281–285.

  6. 	 Katzberg RW. Temporomandibular joint imaging. Radiology 
1989;170:297–307.

© 2013 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



142            The International Journal of Prosthodontics

Clinical Examination and MRI Before and After TMJ Treatment

  7. 	 Katzberg RW, Bessette RW, Tallents RH, et al. Normal and 
abnormal temporomandibular joint: MR imaging with surface 
coil. Radiology 1986;158:183–189.

  8. 	 Maizlin ZV, Nutiu N, Dent PB, et al. Displacement of the tem-
poromandibular joint disk: Correlation between clinical find-
ings and MRI characteristics. J Can Dent Assoc 2010;76:a3.

  9. 	 Manfredini D, Basso D, Arboretti R, Guarda-Nardini L. 
Association between magnetic resonance signs temporoman-
dibular joint effusion and disk displacement. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2009;107:266–271.

10. 	 Tore A, Larheim TA. Role of magnetic resonance imaging in 
the clinical diagnosis of the temporomandibular joint. Cells 
Tissues Organs 2005;180:6–21.

11. 	 Lee SH, Yoon HJ. The relationship between MRI findings 
and the relative signal intensity of retrodiscal tissue in pa-
tients with temporomandibular joint disorders, progression 
of TMD. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2009;107:113–115.

12. 	 Manfredini D, Tognini F, Zampa V, Bosco M. Predictive value 
of clinical findings for temporomandibular joint effusion. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod 2003;96:521–526.

13. 	 Taskaya-Yılmaz N, Ogutcen-Toller M. Clinical correlation of 
MRI findings of internal derangements of the temporoman-
dibular joints. Br J Oral Maxillofac Surg 2002;40:317–321.

14. 	 Elfving L, Helkimo M, Magnusson T. Prevalence of different 
temporomandibular joint sounds, with emphasis on disc-dis-
placement, in patients with temporomandibular disorders and 
controls. Swed Dent J 2002;26:9–19.

15. 	 Usumez S, Oz F, Guray E. Comparison of clinical and magnetic 
resonance imaging diagnoses in patients with TMD history.  
J Oral Rehabil 2004;31:52–56.

16. 	 Marguelles-Bonnet RE, Carpentier P, Yung JP, Defrennes D,  
Pharaboz C. Clinical diagnosis compared with findings of 
magnetic resonance imaging in 242 patients with internal de-
rangement of the TMJ. J Orofac Pain 1995;9:244–253.

17. 	 Summer JD, Westesson PL. Mandibular repositioning can be 
effective in treatment of reducing TMJ disk displacement. A 
long-term clinical and MR imaging follow-up. Cranio 1997; 
15:107–120.

18. 	 Murakami K, Kaneshita S, Kanoh C, Yamamura I. Ten-year out-
come of nonsurgical treatment for the internal derangement of 
the temporomandibular joint with closed lock. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2002;94:572–575.

19. 	 Barclay P, Hollender LG, Maravilla KR, Truelove EL. Comparison 
of clinical and magnetic resonance imaging diagnoses in pa-
tients with disk displacement in the temporomandibular joint. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1999;88: 
37–43.

Literature Abstract

Epidemiology of cancer from the oral cavity and oropharynx

Oral and oropharygnx cancers are often diagnosed at a late stage and display a poor prognosis. Their treatment may be followed by 
significant adverse impact on the patients’ quality of life. This study was aimed at summarizing the descriptive and causal epidemiol-
ogy of these cancers. More than 90% of tumors of the mucosal lining are classified as squamous cell carcinoma developed from 
premalignant lesions such as leukoplakia and erythroleukoplakia. These carcinomas are significantly correlated to environmental 
and lifestyle risk factors, among which tobacco smoking and alcohol consumption play a major role. In addition to tobacco smoking, 
smokeless tobacco is another risk factor as well as betel quid and areca nut chewing in some Asian and Western countries. Certain 
strains of viruses, such as the sexually transmitted human papilloma virus, also play a role in carcinogenesis. The temporal trends 
in incidence of these tumors relate to environmental factors; there is an increase in tendency in countries without prevention and a 
decrease in countries having an active policy of prevention of alcohol and tobacco consumption. In contrast, an increased incidence 
occurs in the world at tumor sites related to human papilloma virus infection at the base of the tongue and tonsils associated with 
sexual habit changes and a trend towards oral sex. The author concluded that these cancers are highly curable when detected 
early. Gastronenterologists could contribute to prevention by systemic visual inspection of the oral cavity and oropharygnx in those 
individuals with significant risk factors.
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