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Abstract 

 
Aims. This preliminary study had as objective to assess the prevalence of Disc Displacements with Reduction 

(DDwR) among young patients and to determine if there is any correlation between abnormal muscular activity 

or occlusal modifications and the presence of DDwR. Material and Methods. 25 patients were examined, 

chosen based on the following inclusion criteria: age between 20 and 40 years old, good general health 

condition, without any other systemic pathology. Each subject underwent clinical examination associated with 

the completion (within the anamnesis) of a questionnaire that included inquiries regarding the presence of 

vicious habits (the presence of bruxism, oral breathing, and unilateral mastication). Results. In this preliminary 

study, the age range of the patients was between 22 and 37 years, 15 women and 10 men. Based on the clinical 

findings and correlated with the axiography results, 14 subjects were diagnosed with DDwR; for those subjects, 

clicks were the most frequent symptom. The results also showed that 43% of the subjects felt pain during the 

mandible movements. The endooral examination also revealed the existence of gingival retractions in 50% of 

the subjects. Intraoral modification and the presence of noises (clicking) were the most often signs and 

symptoms, even for young patients. Conclusions. The prevalence of DDwR among women is higher. One of 

the most common symptoms is the clicking (the noise) the patient perceives during opening and closing the 

mouth and muscular pain. All the DDwR patients presented occlusal premature contacts and interferences 

during the eccentric movements of the mandible. 
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INTRODUCTION 

Disc Displacements with Reduction 

(DDwR) are considered to be one of the 

most common disorders of the temporal-

mandibular joint (TMJ). Diagnosis and 

treatment can be difficult and sometimes 

are overlooked by many practitioners. 

Usually the management of DDwR 

involves a multidisciplinary approach in 

order to establish the most effective 

treatment option. 

Disc Displacements with Reduction 

(DDwR) along with Disc Displacements 

without Reduction (DDwoR) are 

considered to be intracapsular 

dysfunctions of the TMJ. Disc 

displacements result from the elongation 

of the disc ligaments (posterio-inferior, 

lateral and medial), which normally 

maintain the disc-condyle relationship; 

they are also associated with a thin 

articular disc (1). The lateral pterygoid 

muscle pull the disc, usually in the antero-

medially with the desinsertion of the 

lateral ligament; consecutively, the 

condyle ends on the posterior area of the 

disc or even in relation to the retrodiscal 

tissues. If the patient manages to restore 

the disc-condylar relationship while the 

mandible moves forward and downwards, 
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than the dysfunction is a disc displacement 

with reduction. In situations where the disc 

cannot be recaptured then the dysfunction 

has evolved to a disc displacement without 

reduction. (2) 

In DDwR, when the condyle moves 

over the posterior edge, a click and an 

articular jump will also occur. Once the 

condyle-disc relationship has been 

restored, the mouth opening will be done 

normally. During condylar translation the 

range of motion is not limited; however, 

mandibular movements may not be as 

smooth as in a regular condition because 

of the condyle sliding on and off the disc. 

(3) But once the mouth is opened the final 

position of the condyle and the disc of a 

joint with DDwR is almost identical to a 

normal joint. (4) 

 When the mouth closes, the position of 

the disc is normally maintained until the 

condyle is about to reach the rest position. 

In the final phase of closure, the traction of 

the disc exerted by the upper retrodiscal 

lamella is reduced. (1) The disc will again 

be dislocated antero-medially under the 

action of the superior lateral pterygoid 

muscle. The amplitude by which the disc 

is dislocated depends on the morphology 

and ligaments. Hyperactivity of the 

superior lateral pterygoid muscle will 

directly influence the antero-medial 

dislocation of the disc. (2) Also, the 

condyle will pass over the posterior edge 

of the disc, which may produce a second 

click when reaching the initial position. 

This noise occurs, in most cases, near the 

maximum intercuspation position, while 

the click during the opening phase may 

occur at any time, depending on: disc-

condylar morphology, muscle traction and 

stretch of the upper retrodiscal lamina. (1) 

These articular sounds are not always 

noticeable, as sometimes they can be 

extremely weak in intensity. (5) 

Controversies also exists among 

clinicians regarding the diagnosis, since 

DDwR is not always associated to pain or 

presence of TMJ noise. (6, 7) In this 

context, the first aim of this preliminary 

study was to assess the prevalence of 

DDwR, and to highlight the signs and 

symptoms among young patients.  Another 

objective of this study was to determine if 

there is any correlation between abnormal 

muscular activity (pain, hypertrophy, 

hypertonic masticatory muscles) and 

occlusal modifications (premature contacts 

and occlusal interferences) and the 

presence of DDwR.  

MATERIAL AND METHODS 

The study was performed in the 

Prosthodontics Department, of the 

University of Medicine and Pharmacy 

"Iuliu Hatieganu", Cluj-Napoca, between 

April and June 2019. After the university’s 

Ethics Committee approved the study, all 

subjects included signed an informed 

consent to participate in the study, as well 

the consent to use their protected medical 

data in the current study. 

The study’s inclusion criteria were as 

follows: (1) age between 20 and 40 years 

old; (2)  good general health condition; (3) 

without any other systemic pathology. The 

exclusion criteria were: (1) the existence 

of an ongoing orthodontic treatment; (2) 

history of orthognatic surgery, or of 

surgery on cervico-facial structures; (3) 

history of cervico-facial trauma; (4) any 

chronic or acute systemic disease. 

 First, each subject had to complete 

a health questionnaire. Based on the 

answers, the subjects were examined 

further or excluded from the study (as they 

did not correspond with the inclusion 

criteria). The questionnaire investigated 

personal history: facial trauma, orthognatic 

surgery, medication, prosthetic and 

orthodontic treatments, and also vicious 

habits (the presence of bruxism, oral 

breathing, and unilateral mastication), as 

well as questions related to TMJ pain and 

the existence of joint noises. 

Further, clinical examination 

(extraoral and intraoral) of the subjects has 

been performed. TMJ was evaluated by 

using inspection, palpation and 
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auscultation. The 4 masticatory muscles 

have been also examined - the temporalis 

muscle, the maseter muscle, the medial 

and the lateral pterygoid muscles. The 

existence of hypertrophy, hypertonia, and 

myalgia and muscle contraction was 

verified through palpation. ( fig.1 and 2). 

 
Fig. 1 – Palpation of pterygoid muscle 

 
Fig. 2 - Palpation of maseter muscle 

The intraoral examination was also performed, with a complete occlusal analysis.  

Also, in order to confirm the 

clinical diagnosis for temporo-mandibular 

joint (TMJ), an axiography (Cadiax 

Compact II, Gamma, Vienna, Austria) was 

performed for each patient.  Based on the 

clinical and axiography examination, for 

each subject a diagnosis was established, 

which was either Disc Displacements with 

Reduction (DDwR) or Disc Displacements 

without Reduction (DDwoR).  

For DDwR diagnosis the following 

clinical signs were considered: maximum 

opening, protrusion and lateral movement 

within normal limits, sinusoidal opening, 

clicking and/or in any movement. In 

axiography, DDwR the movements on the 

graphs did not overlap in the advancement 

and return of the mandible, but it is not 

limited from a quantitative standpoint. 

(fig.3) 

 
Fig. 3 Right DDwR 
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In case of DDwoR, the patient 

presented limitations in mouth opening, 

deviation of movement towards the 

affected side, lack of joint noises, possible 

pain. The axiographic exam showed a 

significant quantitative limitation, with 

straight, linear pathway. (fig. 4) 

 
Fig. 4 Right DDwoR 

All the information gathered was 

subsequently quantified and inserted into a 

Microsoft Excel-type table. Statistical 

analysis of the centralized data was 

performed using IMB SPSS 22® software.  

RESULTS 

Initially, 42 patients were invited to 

participate in the study; after applying the 

inclusion/exclusion criteria, 25 patients 

were included in this preliminary study.  

In this study, the age range of the 

patients was between 22 and 37 years, 15 

women and 10 men. Based on the clinical 

findings and correlated with the 

axiography results, 14 subjects were 

diagnosed with DDwR and the other 11 

were diagnosed with DDwoR. The 

distribution based on some of the variables 

is included in table no.1. 

Table no.1 – Distribution of subjects participating in the study 
Subjects 

distribution 

Age (years) Gender 

(female/male) 

Orthodontic 

treatment (yes/no) 

Pain (yes/no) 

 22-24 25-30 31-40 F M Y N Y N 

DDwR 6 (24%) 4 (16%) 4 (16%) 9 (36%) 5 (20%) 5 (20%) 9 (36%) 6 (24%) 9 (36%) 

DDwoR 7 (28%) 4 (16%) 0 (0%) 6 (24%) 5 (20%) 5 (20%) 6 (24%) 8 (32%) 3 (12%) 

Total 25 (100%) 

For 10 out of 14 subjects suffering 

from DDwR, joint sounds were observed 

during closing and opening of the mouth, 

and 6 of them accused TMJ pain during 

palpation. Regarding the moment when the 

click appeared during the opening of the 

mouth, for 10% of the DDwR subjects it 

was early, for 35% late, while for the other 

50% intermediate. 

The dental and periodontal 

modifications were most frequently 

encountered on teeth causing either 

active/passive interferences, as well 

active/passive premature contacts, in 

lateral movement or protrusion. Gingival 

recessions were found on buccal surfaces 

on 50% of the subjects affected by DDwR, 

and 7% of the cases were also associated 

with abfraction.  

10 out of 14 subjects suffering from 

DDwR accused TMJ pain. The lateral 

pterygoid muscle was found to be most 

painful for the subjects with DDwR (8 out 

14 subjects); also, hypertonia of the 

maseter muscle was observed on 3 

patients, of the temporalis muscle 

hipertonia on 3 patients, and 2 subjects 
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presented hipertonia for both muscle 

groups mentioned before.  

In order to test the relationship 

between the variables observed for the 

subjects included in the study and the 

presence of temporo-mandibular disorders 

Chi-Square (χ
2
) test was applied. Out of 

the 14 subjects suffering from DDwR, 13 

were not accusing pain on the maseter 

muscle (p=0.001) as well on the insertion 

tendon of the temporalis muscle.  

(p=0.032) (fig.  5,6). 

  
Fig. 5 and 6 – Distribution of subjects depending on the pain encouterd on master 

muscle and temporalis muscle 

 Appling the same Chi-Square test between other variables and the type of disc 

displacement, as the results revealed a value of p>0.05. (fig.7,8) 

 
 

Fig. 7,8 – Distribution of subjects, depending on the age and gender 

DISCUSSIONS 

The prevalence of DDwR is 

considered to be higher among older 

patients. (8) Also, women seem to be more 

affected by this pathology, as they have a 

greater joint laxity and greater intra-

articular pressure. (9) This study’s first 

aim was to assess the presence of TMJ’s 

intracapsular disorder among younger 

patients. Although the number of subjects 

included in the study is reduced, the 

preliminary results showed a high 

prevalence of DDwR and also DDwoR 

among young women. 

Occlusal analysis revealed at least 

one active/ passive premature contact or 

interference during the eccentric 

movements of the mandible on all 14 

DDwR subjects. Several studies confirm 

many potential risk factors for DD, such as 

micro-traumatic injuries on the mandibular 

condyle (occlusal issues, parafunctions, 

etc.) or acute macro-traumatic injuries 

(directed against TMJ). (10, 11, 12) No 

significant statistical correlation could be 
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established between disc displacement and 

the parafunctions some subjects confirm to 

have.  

Another aspect related to DDwR 

subjects was the fact that the passive and 

active premature contacts were present 

bilaterally. Many authors confirm the 

existence of a link between these 

interferences and the presence of temporo-

mandibular dysfunction. (13, 14) 

In DDwR subjects, reciprocal 

clicks were more frequent, more frequent 

in the middle of the opening trajectory. 

43% of the subjects showed pain during 

the mandible movements. But it is the 

pathological muscle contraction which 

stimulates the presence of inflammatory 

mediators near the TMJ (15). 

Statistical analysis showed that the 

pain in maseter and temporalis muscle was 

reduced on DwRD subjects, but frequent 

for the lateral and medial pterygoid 

muscles. This aspect confirms the fact that 

muscle pain may not be present in all 

DDwR cases, but as well the fact that the 

palpation of lateral and medial pterygoid 

muscles (as the access is difficult) may not 

be relevant in every situation.   

Young-Wook identified the 

presence of pain more frequently in 

patients with DDwR compared to patients 

without TMD, and among subjects with 

DDwoR compred to DDwR patients. (16) 

Tașkaya-Yilmaz observed that the 

probability of pain is higher the more 

anterior the displacement of the disc is. 

(17) 

The endooral examination also 

revealed the existence of gingival 

retractions in 50% of the subjects. Jeon 

concluded that gingival lessions or 

periodontal disease may produce TMJ pain 

on patients; this subject has been studied 

also by Pavone, which emphasized the 

close relationship between temporo-

mandibular dysfunction and gingival 

changes. (18, 19) Abfractions were also 

observed among the subjects included, but 

in a much smaller percentage (7%). 

Selaimen concluded that the 

incidence of disc displacement is higher in 

people with Class II / 2 Angle (20); the 

findings are consistent with what we 

observed in our preliminary study, where 

reducible disc displacements are present in 

proportion of 50% in patients with Class II 

Angle. 

As the second aim of this 

preliminary study was to highlight the 

signs and symptoms specific to 

intracapsular temporo-mandibular 

disorders, the results that intraoral 

modification, muscular pain and the 

presence of noises (clicking) were the 

most often signs and symptoms, even for 

young patients.  

 The purpose of axiography was to 

confirm or not the clinical TMJ diagnosis 

(DDwR, DDwoR, capsular hyper-laxity, 

uni/bilateral sub-luxations of the TMJ, 

etc.). The method plays an important role 

in identifying the type of disc 

displacement (21): when the DDwR is 

unilateral the two trajectories (during 

opening and closing the mouth) do not 

overlap, or they will overlap at one point; 

in case of a unilateral DDwoR, the 

trajectory is shorter and straighter 

compared to the other, healthy, side. Also, 

sub-luxation will show a longer trajectory 

compared to the route of a healthy joint. 

  

CONCLUSIONS 

Based on the results of this 

preliminary study we can conclude that 

even among young patients, the prevalence 

of DDwR among women is higher. 

Reciprocal click was common among the 

DDwR patients, and the first click seems 

to appear more frequent at the middle of 

the opening trajectory. All the DDwR 

patients presented occlusal premature 

contacts and interferences during the 

eccentric movements of the mandible. This 

study also confirms the fact that muscle 

pain (especially the temporalis and 

maseter muscles) may not be a common 

sign for patients suffering from DDwR. 
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We consider that our preliminary 

research highlights the need for a clinical 

trial, with a larger sample size, in order to 

better evaluate the clinical findings in 

DDWR and to corroborate the future 

findings with the available treatment 

options for TMDs.  
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