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ABSTRACT  

Temporomandibular joint (TMJ) is widely involved in rheumatic disorders, especially in 

inflammatory but also in degenerative conditions. The burden of TMJ osteoarthritis is related to both 

soft and hard tissue damage meaning cartilage, subchondral bone and, to a lesser extent, synovial 

membrane involvement resulting in a wide range of clinical signs and symptoms and significant 

disability. The diagnosis of degenerative TMJ disease is challenging comprising a comprehensive 

algorithm based on both clinical as well as imaging techniques from simple radiology to newer ones 

such as cone beam computer tomography.  
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INTRODUCTION 

Although considered for a long time 

as a common process, related to aging, easy 

to diagnose and without a therapeutic 

perspective, OA is nowadays perceived as a 

dynamic and complicated process, raising 

different epidemiological, pathogenic, 

socio-economic and therapeutic problems. 

Significant advances in understanding the 

structure and metabolism of cartilage as 

well as novel musculo-skeletal imaging 

techniques significantly changed the 

perspective on detailed knowledge of 

degenerative processes of the joint and 

addressed the innovative therapeutic 

perspectives. [1-3] 

There are two distinct clinical forms of OA: 

a primary one, which begins after 60 years, 

where there are no identities of etiological 

factors and a secondary disease subtype 

with the onset before the age of 40, where a 

number of etiological conditions can be 

identified. The disabling nature of the 

disease is more evident in the bearing 

joints; in a relatively short time, the affected 

persons lose their effort tolerance, the 

functional capacity and, finally become 

addicted to their families, promoting 

significant socio-economic burden. [1-3] 

The OA process may involve any peripheral 

as well as axial joint; however, the joints of 

the spine and the lower limbs are most 
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affected, as they act under special 

biomechanical conditions. But, 

osteoarthritis can also affect the other joints 

such as wrist, shoulder, ankle and temporo-

mandibular joint [1-3]. 

Temporo-mandibular joint (TMJ) is widely 

involved in rheumatic disorders, especially 

in inflammatory but also in degenerative 

conditions. The burden of TMJ 

osteoarthritis is related to both soft and hard 

tissue damage meaning cartilage, 

subchondral bone and, to a lesser extent, 

synovial membrane involvement resulting 

in a wide range of clinical signs and 

symptoms e.g. pain dysfunction of the joint 

during movement and significant disability. 

[1-3] 

OA of the TMJ remains a particular 

condition among the OA disorders, 

outlining specific ethio-pathogenic 

mechanisms, anatomo-pathological aspects 

and evolution the way of evolution. 

Because of the absence of clinical signs of 

inflammation and the presence of 

dystrophic-degenerative lesions that can 

alter all the components of a joint, these 

entities were considered to be generally 

simply called “arthrosis”. By contrast, these 

disorders begin and develop for a long time 

as sub-specific or non-specific arthritis in 

which inflammatory clinical phenomena are 

wiped out, uncharacteristic; subsequently, 

the become chronic, leading to the 

appearance of morphological changes of the 

articular and periarticular elements, with a 

characteristic degenerative feature [1-4]. 

There is still a debate based on the 

true frequency of TMJ OA lesions; 

clinicians consider them moderate, while 

the anatomo-pathologists more common, 

the estimated incidence in cadavers being 

40-69% (Macalister). Goupille understands 

this difference as the result of the clinically 

silent character of this localization, the 

result of the limited contribution of 

radiology to the evidence of lesions, and the 

result of radio-clinical discrepancy and the 

confusion of histological lesions with 

remodeling associated with senescence. [2] 

Most prevalence studies for TMJ OA are 

widely based on the radiological exam, 

which is non-exclusive because it excludes 

the early stages of the disease [4-7]. 

A more recent review of data published on 

TMJ involvement showed a prevalence 

ranging between 16% and 86% for clinical 

signs (Carlsson and LeResche, 1995), 

although TMJ pain and dysfunction may 

cover 3-7% of the adult population 

(Carlsson, 1999); moreover, in up to 70% 

of cases we talk about displacement of the 

articular disc or 'internal derangement' as 

the common cause of TMJ pathology 

(Farrar and McCarty, 1979) [1]. 

 

Etiology of TMJ OA 

TMJ OA must be particularly understood as 

the joint has special architecture and 

functions; the articular surfaces are not 

covered by hyaline cartilage (which is 

extremely affected in peripheral 

osteoarthritis), but of a layer of fibro-

cartilaginous tissue (Cate, Mohl), supple 

and elastic, avascular and aneural (Oberg, 

Carlsson).  

The presence of the intra-articular disc and 

the delimitation of two compartments 

generate specific biomechanics acting as a 

4
th

 degree lever and a scissor mechanism, 

meaning no influence of articular loading. 

Furthermore, the two layers of synovial 

tissue is another element that influences the 

pathology. Finally, the involvement of TMJ 

in numerous functions such as mastication, 

swallowing, phonation, and synergistic 

evolution in all circumstances of the two 
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joints, as well as the relationship with the 

dental apparatus, configures a special frame 

with conditions and rules not encountered at 

other articulated sites [3]. 

TMJ OA is a pathological condition 

that mainly affects the disk-condyle 

relationship [8]; the presence of the internal 

articular disorder creates pathological 

forces leading to condylar bony damage. 

Golla believes that the onset of the disease 

typically related to a spasm of the upper 

fascicle of the external pterygoid muscle 

that expands rapidly to the other muscles of 

the mandible. The articular disk generally 

moves anteriorly and medically, resulting in 

pain and/or functional discomfort of the 

masticatory system. Supplementary, along 

with the movement of the disk there is also 

a stretching of the retro-discal tissue; 

changes occur in the structure and shape of 

the disc that is peripherally thickened, 

thinned and perforated centrally. 

Osteophytes, known as osteo-proliferative 

damage of the affected bone, and erosions 

frequently located at the edges of the 

articular bone surfaces are also described 

and may be correctly defined on modern 

TMJ imaging – ultrasonography, cone beam 

CT, magnetic resonance imaging. However, 

significant changes in bone surface 

adhesion, as well as in the composition and 

structure of the synovial fluid, are also 

reported [4-7]. 

The relationship between disk movement 

and OA remains still controversial; some 

authors support the idea of disc movement 

as the main cause of the degenerative 

process, while others consider that OA is 

fundamentally related to the TMJ [9]. 

However, TMJ OA could be considered as 

the evolving model of any TMJ dysfunction 

as suggested by Goupille [2]. Some authors 

are still considering that the abnormal 

articular function in conjunction with 

increased charge per unit surface is really 

responsible for adaptive remodeling of TMJ 

tissues [10]. 

Thus, an increased vascularity related to 

disc damage is interpreted as a reaction of 

repair; the proliferation of mesenchymal 

cells in mandibular condyle and temporal 

bone has the same meaning (Zarb). 

Furthermore, Zarb also believes that 

functional changes with increased forces 

exerted on TMJ structures due to the lack of 

support provided by molars or other 

occlusive abnormalities may stimulate 

tissue remodeling. The process stimulates 

the synthesis of proteoglycans and 

thickening of soft tissues, including 

cartilage that increases its resistance 

potential. This remodeling is particularly 

directed to the posterolateral and 

anterolateral sides of the condyle. But the 

temporomandibular disk has only small 

compensation reserves, making it 

vulnerable and at its level it occurs by 

increasing compressive stresses, thinning, 

matrix degradation, necrosis processes, 

even perforations, phenomena that are 

negatively exerted on the other structures. 

A closer look to the main causes of OA of 

the TMJ identifies several factors that may 

overlap, may be interrelated, interdependent 

or may co-exist. Moreover, TMJ internal 

derangement comprises a wide range of 

factors e.g. OA, trauma, unstable occlusion, 

functional overloading, parafunction and 

increased joint friction (Tanaka, Stegenga et 

al., 1989; Arnett et al., 1996; Nitzan, 2001).  

One of the most important factors related to 

TMJ OA remains trauma, especially 

repetitive microtrauma generated by the 

occluso-articular disbalance due to total 

unprotected or incorrect prostheses, partial 

terminal molar edentation, dento-maxilar 
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anomalies. Tanaka et al have already 

published data about the role of 

microtrauma in the condylar area as a cause 

of degenerative lesions of the articular 

cartilage and production of inflammatory 

mediators. In addition, trauma is related to 

overload, subsequent damage and 

deformation of the condyle, as well as 

mechanical fatigue of the disc.  

The same authors suggested the role of 

parafunctions in the ethiopathogenesis of 

TMJ OA; it is already recognized that 

parafunction lead to abnormal compression, 

may induce disc displacement and condylar 

bony degenerative changes (Tanaka; Gallo 

et al., 2006), as well as masticatory muscle 

pain (Tanaka et al; Hiraba et al., 2000; 

Murray et al., 2001). It is also important to 

mention that the dysfunction of these 

muscles and TMJ-internal derangement are 

related to OA of the joint (Tanaka et al; 

Hiraba et al., 2000). 

Excessive meniscal stress also contributes 

to the abnormal dental status; a strong 

correlation between molar loss and TMJ 

OA was already highlighted by Zarb et al. It 

is also shown that all morphological 

abnormalities of the mandible, 

malocclusion, occlusion discrepancies, 

chewing, partial edentation, and 

parafunctions are factors that may 

predispose to OA as individual or 

associated factors. The pathophysiological 

effects of bruxism and "clenching" for 

example are elements of overloading, 

mechanical stress and over-stressing. 

Articular hypermobility also requires 

inappropriate articular components and may 

generate osteoarthritis. 

Additionally, the occlusal imbalance acts 

more firmly if general predisposing factors 

are present (e.g. inflammatory rheumatic 

diseases, endocrine or metabolic disorders) 

with or without local predisposing factors 

e.g. anatomical malformations of the joint 

surfaces (the slope of the lower temporal 

condyle, the flat glenoid cavity, ligament 

laxity).   

Age, hormonal status and even genetic 

background are also involved in the 

pathobiology of TMJ osteoarthritis.  

Generally, age is a predisposing factor, with 

a parallelism between OA morbidity and 

severity and aging [1]. It is widely 

acknowledged that OA develop mainly 

after 40 years; only 20% of the general 

population present with OA at 40 years old, 

but the its frequency significantly increase 

thereafter so that a majority of patients (up 

to 70%) has radiographic evidence of the 

OA after 65 years. Interestingly, 

symptomatic disease is reported only in 

about 20% of cases aged more than 60 [18].  

The hormonal profile may also impact 

remodeling of the mandibular condyle, and 

TMJ OA may be a consequence of a 

systemic pathology in these cases [1]. 

Finally, we talk about genetic 

predisposition mainly related to hand 

osteoarthritis, meaning the Heberden’s and 

Bouchard’s nodes; obviously, the host is 

important as major imbalances may not be 

accompanied by clinical active disease in 

some cases, while minor imbalances give 

rise to important articular disorders in other 

situations [11]. 

Morphology of TMJ lesions in OA 

According Goupille, morphological lesions 

described in TMJ OA comprise: cartilage 

fibrillation, destruction of fibrous tissue 

with bony denudation, perforation of bone 

ends with trabecular bone destruction and 

subsequent repair, situation related to a new 

fibrotic joint surface development. The 
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repair process may also intervene at any 

stage of the development of the arthritis. 

Steps in TMJ OA include: firstly, the 

articular capsule is overloaded, becomes lax 

and loses its elasticity; capsulo-ligamental 

laxity attracts mechanical overload of the 

meniscus that will also undergo changes 

(the so-called subacute arthritis phase) 

followed by changes in articular cartilage 

and even bone surfaces. Lateral and central 

resorption of the articular meniscus, which 

atrophies or even breaks centrally, is 

subsequently observed; in advanced stages, 

synovial membrane is largely inflamed and 

the articular cartilage is thinned. End stages 

are defined by bony lesions of the 

extremities with resorption-epiphyseal and 

proliferation reactions (the “clarinet beak”), 

visible as radiological lesions. [12,13] 

A detailed analysis of OA process 

comprises [3]: the first stage: focal 

fibrillation in the areas of joint overload; 

second stage: denudation of subchondral 

bone; third stage: bone perforation; fourth 

stage: destruction of the trabecular bone; 

fifth stage: significant bone erosion; sixth 

stage: repair, with the appearance of new 

fibrous joints. 

TMJ OA diagnosis 

History of TMJ overload related to certain 

habits (e.g., excessive gum chewing, 

unilateral chewing) or parafunction (e.g., 

bruxism, clenching), clinical signs and 

symptoms, examination and imaging 

approach are mandatory for a correct 

diagnosis of TMJ degenerative disease 

[1,14,15]. 

Clinical picture  

The clinical features include the triad: pain, 

clinking and altered TMJ biomechanics.  

Pain is the major symptom and is 

characterized by a wide variety of 

localizations and intensities; sometimes it 

can be felt in the joint, triggered by 

mandibular movements and palpation; 

however, pain may be without a precise 

location and has different irradiations in the 

temporal, auricular, frontal, gonion, tongue 

region, masking the true articular origin.  

The timing and intensity of pain are also 

important: isometimes pain is felt mainly in 

the morning, but also can occur during the 

evening; although pain may be continuous, 

there is no night pain. Joint stiffness may 

also be present, usually associated with the 

first TMJ movements. Pressure on TMJ 

region may trigger or exacerbate pain, as 

well as the pressure on the temporal 

muscles, maseter, external pterigoidian, 

which indicates the participation of the 

above mentioned muscles in the occluso-

articular imbalance [16-19]. 

Clicking are intra-articular noises perceived 

only by the patient, rarely by the others, as 

a rule, clinking is related to the mouth 

opening movements, and occur rarely when 

it is closed. Touching sensations can also be 

felt when palpation of the joints through the 

external auditory or pretragian conduit.  

When initiating the clicking, the patient 

may also present with a pain and feeling of 

movement of the mandibular condyle which 

directly strikes the temporal condyle, 

without interfering with the meniscus. Due 

to the morphological transformations, joint 

meniscus remains in the glenoid cavity, 

thus explaining the production of the 

articular noise [16-19]. 

Altered TMJ biomechanics. Active tests of 

TMJ include closing, opening, lateral 

movement and mandible protrusion, passive 

opening, palpation of the condyle, support 
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the diagnosis by providing objective data. 

Mandibular mechanical disorders translate 

less frequently by limiting the opening 

movements, most often we encounter a 

mandibular hypermobility even with the 

movement of the opening movements. 

Subluxation, or more frequently, at each 

opening of the mouth, causes recurrent, 

self- resolved anterior dislocation, caused 

by jump of the mandible over the edge of 

the meniscus or over the temporal 

condyloma in the complete dislocations 

[16-19]. 

There are situations when the discharge of 

the condyle from the glenoid cavity does 

not occur simultaneously in both joints and 

thus there is a dislocation characterized by a 

double cracking and the latero-deviation of 

the mandible in the opening movement. By 

the simple mouth-closing movements or by 

pressing on the menton, patients may 

reduce their own luxation. 

However, symptoms and signs have no 

specificity for the TMJ involvement; 

crepitations are the only ones that identify a 

structural alteration of the joint surfaces. 

Kopp believes that the presence of 

crepitation differentiates patients with TMJ 

OA from those with chewing muscular 

syndromes. 

Patients may also complain of cephalic 

symptoms e.g. headache, migraine, facial 

hemispasm; sinus symptoms e.g. rhinorrhea, 

obstructed nose, suborbital pain; auricular 

symptoms e.g. otalgia, ears, vertigo; 

salivary symptoms e.g. sialorrhoea or 

asialia; as well as disturbances of taste 

sensations.            

Rasmussen described three stages in the 

clinical picture of TMJ OA, as follows: (i) 

in the first stage it is difficult to clinically 

and radiographically differentiate OA from 

other types of TMJ disorders; (ii) in the 

second stage the joint becomes painful; (iii) 

in the final stage there is a decrease in 

symptoms and normalization of the 

function, while the imaging techniques 

highlight the progression of structural 

damage, even the perforation of the disc. 

 

Table 1. Classification of Osteoarthritis based of symptoms, signs, and imaging with 

management options (Modified from Steinbrocker et al, 1949, and Kent et al., 1986) 

Stage I Early Disease II Arrested Disease III Advanced Disease 

Symptoms Joint/muscle pain 

Limited function 

Crepitus 

Little or no joint pain 

Muscle pain 

Same joint dysfunction 

Crepitus 

Joint/muscle pain 

Loss of function 

+/Crepitus 

Progressive retrognathia 

Signs Little or no occlusal or 

facial esthetic changes 

Class II malocclusion 

Apertognathia 

High – angle Class II 

Malocclusion 

Apertognathia 

Developing fibrosis/ankylosis 

Imaging Mild to moderate erosive 

changes of 

condyle/fossa/eminence 

Flattened 

condyle/eminence 

Gross erosive changes 

Loss of condyle eminence 

height 

Ankylosis 

Hypertrophy of coronoid 

Management Options Non-invasive or 

minimally invasive 

Bone and joint invasive 

or salvage 

Salvage 



Romanian Journal of Medical and Dental Education 

Vol. 8, No. 3, March 2019 

 

73 

 

TMJ OA usually progresses in one to 3 

years, destructive lesions occurring in up 

to one year, while the second and third 

years are mainly related to reparative 

lesions, with a tendency to spontaneous 

repair [2]. 

After Goupille [2], the evolution of TMJ 

OA requires three clinical stages: (i) the 

initial stage, with episodes of cracks and 

blockage, corresponding to the TMJ 

dysfunction; (ii) the intermediate stage 

with a brutal onset with pain and 

functional limitation; (iii) the final stage, 

with moderate functional limitation and 

screaming; the stage may be followed by 

the disappearance of the symptoms. 

The diagnosis of TMJ OA 

As already mentioned, the diagnosis of 

TMJ OA is widely related on medical 

history and clinical examination, combined 

with specific imaging techniques (X-ray, 

ultrasonography, as well as modern 

techniques CBCT, MRI. There are no 

specific laboratory tests to make a 

definitive diagnosis of OA [20]. 

Standard X-rays of TMJ (Panoramic and 

conventional radiographs) have limited 

interest in the initial stages when signs of 

TMJ OA are only expressed by 

morphological changes of the temporal 

and mandibular condyles. Narrowing of 

the articular space, condylar or cavity 

deformation, subchondral sclerosis, bony 

irregularities, osteophytes or condyle head 

geodes are characteristic feature of OA but 

occur later. To highlight the structure of 

the head, synovial and meniscus (position, 

morphology, perforation or adhesions), 

arthrography (meaning the injection of 

contrast agents followed by radiographic 

examination) was commonly used in the 

past. 

CT is able to correctly identify changes 

related to OA, but provide limited data on 

abnormal kinematics, as well as mandible 

dynamics. [21,22]. MRI offers the best 

images of bone structures and soft parts, 

deciphering morphological and functional 

changes early [23]. 

Interestingly, degenerative changes 

frequently occur in the mandibular condyle 

as compared to mandibular fossa or the 

articular eminence and comprise erosion, 

osteophytes and bone deformity, sclerosis, 

and  sub-chondral  cyst [1,23].  

CBCT imaging is significantly important 

for depicting abnormal bony changes such 

as the cortical margin of the surface and 

sub-chondral cancellous trabecular 

structure detected in the mandibular 

condyle, [24-26,28]  

According to Koyama et al, several 

definitions are currently used for defining 

the type of condylar bony changes [22]:  

 N for Normal, meaning no 

proliferation or thickening on the 

cortical surface of the condyle 

displaying typical morphology;  

 F for Flattening meaning flattened 

contour at the anteroposterior and/or 

posterosuperior portions of the 

condyle;  

 E for Erosion, meaning proliferation or 

partial hypodense change with or 

without roughening of the cortical 

surface of the condyle;  

 D for Deformity, marginal 

proliferation and osteophyte, meaning 

that condyle has a deformed contour 

shaped like a beak, without 
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proliferation or partial hypodense 

change on the condylar surface;  

 S, erosion, deformity, osteophyte and 

marginal proliferation, meaning type D 

accompanied by type E. Glenoid fossa 

changes were classified as “positive” 

in the presence of flattening, erosion 

and/or sclerosis, or “negative” when 

the glenoid fossa appeared normal.  

Ahman et al [27] also proposed 

criteria for image analysis are as follows:  

 A (no OA) normal relative size of the 

condylar head, no subcortical sclerosis 

or surface flattening, and no 

deformation due to subcortical cyst, 

surface erosion, osteophyte or 

generalized sclerosis;  

 B (indeterminate for OA) normal 

relative size of the condylar head, 

subcortical sclerosis with/without 

articular surface flattening or articular 

surface flattening with/without 

subcortical sclerosis, and no 

deformation due to subcortical cyst, 

surface erosion, osteophytes or 

generalized sclerosis; and  

 C (OA) deformation due to subcortical 

cyst, surface erosion, osteophyte or 

generalized sclerosis. 

 

 

CONCLUSIONS 

In conclusion, degenerative TMJ 

involvement is a common condition that 

account for significant burden.  

A detailed clinical history, 

assessment of trigger factors, clinical 

picture and a comprehensive imaging are 

widely used to establish the diagnosis of 

TMJ OA and to correctly assess the degree 

of morphological as well as biomechanical 

changes.  

Different issues related to TMJ OA 

progression and the link between clinical 

(pain), morphological (condylar bony 

changes) and imaging assessment still 

require special attention.  
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