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ABSTRACT 

Considered as the most complex joint of the human body, the temporomandibular joint is at the 

same time one of the main components of the stomatognathic system, contributing to its basic functions: 

mastication, swallowing, phonation.  The study conducted includes a group of 38 patients, selected from 

on-call care between 2019-2021, aged 45-75), requiring restoration of functions affected by various forms 

of edentulousness), dental wear, and to treat complaints influencing the functionality of the 

temporomandibular joint. The determination of a complete clinical diagnosis was based on the information 

obtained from the history and thorough clinical examination The TMJ examination was performed 

according to the known clinical protocol, supplemented by the analysis of the TMJ profile CT scan, 

performed in the closed and open mouth position. compensatory possibilities of the tissues.The results of 

the tomographic analysis associated with the evaluation of clinical symptoms can be considered relevant 

and concordant for the functional importance of the TMJ, in addition to quantifying the sagittal condylar 

and glenoid dimensions and specifying the frequency of condylar position changes in a symptomatic or 

asymptomatic clinical context. 
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INTRODUCTION  

Due to its anatomical disposition, the 

temporomandibular joint escapes the 

examiner's senses, and the assessment of 

morphological changes cannot be made by 

direct clinical examination, which explains 

the multitude of complementary 

examinations that have been proposed to 

create a clearer picture of this particularly 

important component of the dental 

system[1,2,3].  

Numerous study methods have been 

suggested for the diagnosis of stomatognathic 

system disorders based on the analysis of 

radiographic and imaging examinations. The 

analysis of temporomandibular joint 

tomography is one of them and allows the 

observation of the position of the mandibular 

condyles and the evaluation of the bone-to-

joint ratios - a method based on the 

measurement of the intra-articular space 

between the glenoid cavity and the 
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mandibular condyle, but which also detects 

aspects of the morphology of the joint 

elements modified in elderly patients (shape, 

structure)[4-15].   

Considered as the most complex joint 

of the human body, the temporomandibular 

joint is at the same time one of the main 

components of the stomatognathic system, 

contributing to its basic functions: 

mastication, swallowing, phonation.    

Changes in joint movement patterns and 

microtrauma occurring in the case of 

dysfunctions with a periodontal starting point, 

make the temporomandibular joint one of the 

most frequently affected elements of the 

stomatognathic system within the 

dysfunctional syndrome[16-21].    

   All hypotheses on the 

pathophysiology of the stomatognathic 

system accept that there is a morpho-

functional balance between the 

temporomandibular joint, the arches, the 

periodontium, and the afferent 

neuromuscular system.   The tandem 

functioning of the two joints means that any 

variation in the angulation of the mandibular 

condyles, and in general any morphological 

or pathological asymmetry, results in 

symmetrical mandibular and articular 

dynamics, asymmetrical stress on the muscle 

groups and dental arches, with significant 

changes in the functions of the 

stomatognathic system[22-25].    

The descriptive analysis of the CT 

scans shows the importance of morphological 

changes in the temporomandibular joint in 

the case of the installation of diseases 

(inflammatory and degenerative, traumatic 

injuries, temporomandibular ankylosis, 

congenital and developmental diseases, joint 

tumors) concerning the shape of the glenoid 

cavity, the mandibular condyles, the articular 

slope and the articular interline.    

A fact of utmost clinical importance 

in mandibular repositioning is the right-left 

variability, therefore, the existence of 

asymmetry affecting the vast majority of 

cases examined, any morphological 

asymmetry causing functional asymmetry. If 

the asymmetries refer to the condyle-

mandibular-glenoid cavity ratios, they will be 

reduced by a correct repositioning therapy, 

but in the case of anatomical asymmetries, 

repositioning is quite difficult or sometimes 

impossible[26-33].    

     This is why we consider it 

indispensable to have a tomographic 

examination of the temporomandibular joint 

before any mandibular repositioning therapy 

or during the appearance of a major 

dysfunction of the stomatognathic system, 

because attempts to correct the function must 

be seen through the prism of the given 

morphological framework, which has a 

strong limiting influence[34,35].   

The aim of this study is the 

morphological and dimensional radiographic 

evaluation of the bony elements of the 

temporomandibular joint and the static and 

dynamic ratios installed in patients with 

different types of edentulousness and stages 

of oral rehabilitation.  

MATERIAL AND METHOD 

The study conducted includes a group 

of 38 patients, selected from on-call care 

between 2019-2021, aged 45-75, requiring 

restoration of functions affected by various 

forms of edentulousness , dental wear, and to 

treat complaints influencing the functionality 

of the temporomandibular joint. 

Results and Discussions  
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The determination of a complete 

clinical diagnosis was based on the 

information obtained from the history and 

thorough clinical examination The TMJ 

examination was performed according to the 

known clinical protocol, supplemented by the 

analysis of the TMJ profile CT scan, 

performed in the closed and open mouth 

position.  

After an initial overall visual analysis, 

morphological and dimensional analysis of 

the joint components and the space between 

them according to the Rickets balance was 

performed to establish the existing ratios and 

the position of the mandibular condyle.  

A first step consisted of a 

morphological analysis of the temporal 

condyle, mandibular condyle, glenoid cavity 

and interradicular space, symmetrically left-

right. Thus the condyles were analyzed in 

terms of shape (round oval, flattened), 

cortical thickness (absence, interruption, 

deposition of bony stumps), medullary 

trabeculation (uniformity, rarefaction, 

condensation, presence of wear slopes, height, 

width, position, volume). 

The intra-articular space was 

followed as left-right symmetry, pensions, 

widenings, calcifications, blocked positions 

in the opening movement. For this it was 

necessary to mark on radiographs the outline 

of the articular elements and some points, 

planes and distances with their transfer on 

tracing paper .The values obtained from the 

measurements were analyzed comparatively 

for the two joints (right and left) in the closed 

and open mouth position, the parameters 

obtained being of value in the diagnosis of a 

mandibulo-cranial malrelationship quite 

common in the elderly patient. 

RESULTS AND DISCUSSIONS  

Regarding the paraclinical evaluation, 

which is indispensable for the elaboration of 

a high precision diagnosis, we found a 

prevalence of the use of 

orthopantomographies in a percentage of 

62%, orthopantomographies and CT of the 

TMJ were present in a percentage of 17%, 

orthopantomographies and digital X-rays 

were identified in a percentage of -12%, and 

modern methods of paraclinical evaluation 

were present in a percentage of 8% being 

represented by CT and CBCT . 

The clinical evaluation provided us with 

useful data in further studies of the pathology 

of the stomatognathic system and in 

correlations with radiographic examination. 

More frequently noted are 

asymmetric, asynergic condylar 

displacements leading to paramedian chin 

displacement (7 cases), articular jumping (9 

cases) and cracking noises (18 cases), most of 

them encountered at opening and often 

accompanied by crackles perceived on 

dynamic palpation of the articular region. 

However, a limitation of mouth opening by 

limiting condylar excursions and implicitly 

those of the mandible was noted in 3 cases, 

due to the painful sensitivity present, more 

intense or bilateral. 

The presence of dysfunctional signs 

(cracks, crepitus, eccentric condyles, changes 

in dynamics, articular jump, subluxation) was 

noted with a higher frequency than in adults. 

The analysis of CT scans as a 

paraclinical examination involves a visual 

examination, completed by the CT scan 

balance, which includes a morphological 

analysis component and a dimensional 

analysis component. The morphological 

analysis followed the shape of the glenoid 

cavity and the temporal and mandibular 
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condyles and the right/left symmetry of these 

elements, the centering of the mandibular 

condyles, the articular interline, the articular 

slope. The visual examination of the 

morphology of the articular elements initially 

performed on a static CT scan of the articular 

elements, with the mouth closed, indicates 

more or less important changes in the shape 

and symmetry and size of the mandibular 

condyles, which will lead to changes in the 

type of mandibular dynamics. The 

morphology of the articular surfaces differs 

from that of the adult through progressive 

involutive changes that occur over time with 

advancing age through bone remodeling, 

morphological changes with a sometimes 

degenerative character (erosions, 

deformations), in the same involutive context, 

which are installed with advancing age, and 

which lead to changes in shape and volume, 

with influences on condylar dynamics, 

inducing subluxations, temporal articular 

jumps and finally mandibulo-cranial 

malrelations. 

On the basis of the analysis of 

landmarks and dimensions marked on the 

transfer images taken after the CT 

scans/tomography (Rickets-Burlui analysis), 

it was possible to evaluate and interpret the 

static and dynamic changes occurring at the 

bilateral articular level, in the closed and 

open mouth positions, changes useful in the 

diagnostic orientation of articular pathology, 

mandibular dynamics and cranio-mandibular 

relationships(Fig.1).
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Fig.1 Aspects of joint morphology in conjunction with occlusal aspects (unbalanced 

static occlusion, deflective trajectories of mandibular dynamics). 

Analysis of the articular bone 

structures shows a great variability of the 

articular elements in terms of shape, 

dimensions, trabeculation of hard tissues, 

asymmetries between the left and right 

condyle. Also, the morphology of the two 

joints is not always identical identifying in all 

subjects of the group marked asymmetry 

between right/left components, as well as 

condylar positions. 

 

 

 

 

Fig. 2. Aspects of TMJ tomography at a patient with TMJ algo-dysfunctional syndrome 

The height of the mandibular 

condyles revealed a large dimensional variety 

which causes numerous mismatches with the 

dimensions of the glenoid cavity (fig.2).  

As for the mandibular condyles, the 

morphological analysis shows that they are 

more rounded, with less obvious signs of 

functional modelling in young adults, either 

smaller in volume, gracile, and with frequent 

signs of functional remodeling, often 
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asymmetrical in shape, with flattening of the 

upper side, with signs of erosion of the lower 

pole of the temporal tubercle, and with an 

anfractuous surface allowing easy 

subluxation and with a tendency to influence 

joint dynamics in the elderly. During clinical 

maneuvers, there is a predisposition to 

frequent condylar subluxations also due to 

ligamentous laxity. 

The structural bone changes noted on 

visual analysis, which concern bone density, 

appear sparse, often with damage to the 

articular surfaces, providing useful 

information on the direction of movement of 

the mandible. 

The assessment of these distances 

was done in a left/right comparison, for each 

subject, in both positions in which the joint 

CT scans are performed: closed mouth, open 

mouth. 

Analyzing the morphology and 

dimensions of the articular cleft on the 

tomograms of the elderly, we could notice a 

dimensional variability of the articular cleft, 

with a reduced or increased anterior or 

posterior articular space leading to an 

eccentricity of the mandibular condyle in the 

case of hemiarch edentulousness with the 

disappearance of important occlusal stops in 

the premolar molar area. The lack of 

modification of the articular gap was noted 

only in 4 cases of elderly people, in whom the 

edentations were more recent and the 

occlusal stops were sufficient to maintain a 

momentary occlusal stability(Table I). 

 

 

Table I. Distribution of cases by CT changes of TMJ parameters 

Measured joint item Values Analyzed 

group 

Witness 

  N % N % 

Slope inclination and 

Frankfurt angle (α) 

Abrupt 45-550 

5 16.76 6 49.00 

Average 25-450 

7 24.00 4 32.33 

Flattened 10-250 

16 56.14 2 15.67 

Joint slot in anterior 

portion A 

Reduced 
18 63.28 3 24.00 

Normal 
4 13.29 7 57.33 

Increased 
6 20.43 2 15.57 

Joint slot in upper 

portion S1 

Reduced 
6 20.43 3 24.00 

Normal 
7 24.00 8 65.67 
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Increased 
15 52.57 1 8.34 

Size of joint obstacle 

(H1+H2) 

Reduced 
9 31.12 2 15.64 

Normal 
4 13.28 9 73.00 

Increased 
15 52.57 7 7.33 

P3-P2 

Reduced 
15 52.57 1 8.33 

Normal 
4 13.29 9 74.00 

Increased 
8 31.14 1 1567 

TOTAL 27  11  

 

The tomographic analysis method 

allows the assessment of the TMJ ratios and 

the pathology that their alteration entails in 

the stomatognathic system, guiding as a first 

step the diagnosis of joint dysfunction and 

cranio-mandibular malrelationship, but also 

for the therapeutic conduct in the complex 

oral rehabilitation of the elderly according to 

the adaptive capacity and compensatory 

possibilities of the tissues. 

The results of the tomographic 

analysis associated with the evaluation of 

clinical symptoms can be considered relevant 

and concordant for the functional importance 

of the TMJ, in addition to quantifying the 

sagittal condylar and glenoid dimensions and 

specifying the frequency of condylar position 

changes in a symptomatic or asymptomatic 

clinical context. 

Temporomandibular joint 

tomography is one of the most widely used 

paraclinical examinations in the diagnosis of 

dental dysfunction.    

Computer tomography (CT) is a 

diagnostic imaging method, which is based 

on imaging the differences in density of 

anatomical structures (a layer, a section of a 

structure).   In the case of CT examination of 

the craniofacial sector, most descriptions 

refer to the study of the cranio-encephalic 

component (Fig.3).
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Fig. 3 Aspects of TMJ CBCT 

This study is done by axial 

(transverse) sections, 10 mm thick with 10 

mm interval, usually 8-12 sections, parallel to 

the orbito-meatal plane.   Under special 

conditions, in order to obtain precision and, 

depending on the type of C.T. apparatus, 

sections of 2-5 mm with smaller intervals 

between sections are made.   

Conclusions  

The tomographic examination of the 

TMJ is an important step in the arsenal of 

complementary examinations, being easy, 

financially accessible to the dentist (without 

always requiring the interpretation of a 

specialist radiologist - CT, MRI, etc.), 

providing sufficient morphological and 

dimensional details useful in formulating a 

competent, correct and complex diagnosis. 

The studies carried out have led to the 

conclusion that the elderly patient, regardless 

of the overall diagnosis (dental, periodontal, 

edentulous, occlusion, etc.), also presents 

varying degrees of TMJ dysfunction, 

mandibulo-cranial malrelations and manifest 

or at least incipient dysomeostasis of the 

stomatognathic system. 

Involutive morphological changes 

predominate in the study group, with the 

presence of quite marked asymmetry both 

morphologically and functionally, which will 

guide and be the red thread of the future 

treatment plan. 

Changes in articular slopes, 

predominantly with the presence of 

accentuated flattening, will guide the choice 

of teeth with appropriate morphology for 

future prostheses or the modelling of teeth 

with cuspal axes, heights, curves and 

inclinations in accordance with tomographic 

analysis. 

The tomographic analysis method 

allows the assessment of the TMJ ratios and 

the pathology that their modification entails 

in the stomatognathic system, guiding as a 

first step the diagnosis of articular 

dysfunction and cranio-mandibular 

malrelationship, as well as for the therapeutic 

conduct in the complex oral rehabilitation of 
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the elderly according to the adaptive capacity 

and compensatory possibilities of the tissues. 

The results of the tomographic 

analysis associated with the evaluation of 

clinical symptoms can be considered relevant 

and concordant for the functional importance 

of the TMJ, in addition to quantifying the 

sagittal condylar and glenoid dimensions and 

specifying the frequency of condylar position 

changes in a symptomatic or asymptomatic 

clinical context. 

The present study represents an 

important guiding segment in the choice and 

conduct of the pre- and pro-protective 

algorithm in complex oral rehabilitation 

treatment. 
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