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- CBCT - Cone beam computed tomography 

- MDCT - Multidetector Computed Tomography 

- MRI - Magnetic resonance imaging 

- OPG - Orthopantomography 

- UJ - Upper jaw 

- LJ - Lower jaw 

- TMJ - Temporomandibular joint 

- TMD - Temporomandibular disorder 

- TMD - Temporomandibular diseases 

- DJD - Degenerative joint disease  

- OA - Osteoarthritis/osteoarthrosis 

- RA - Rheumatoid arthritis 

- JIA - Juvenile idiopathic arthritis 

- IA - Infectious arthritis 

- 2D - Two dimensional 

- 3D - Three dimensional 

- MPR - Multi-planar reconstruction 

- MPDS - Myofascial Pain Dysfunction Syndrome  

- OR - Odds Ratio 
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         The temporomandibular joint (TMJ) is the only such diarthrodial joint by two-way 
binding. It is part of the chewing system, including: teeth, periodontium, chewing muscles, 
neck muscles, mandibular joint, and its function is associated with the psyche of each 
individual. Participates in activities related to breathing, chewing, swallowing, tongue 
movement, speech expression, etc. The literature describes a number of different factors, 
acting both alone and in combination, that can lead to heterogeneous disruption of the 
masticatory system. 

        Temporomandibular disorders (TMD), as part of the functional pathology of the 
masticatory system, occupy an important place among dental diseases affecting the 
temporomandibular joints, maxillofacial muscles, teeth, periodontium and the adjacent 
vascular-nervous system. 

        Difficulties in making the diagnosis in the orofacial area and treatment are due to 
difficulties in differentiating the symptoms of the various diseases, due to a similar clinic and 
limited paraclinic. In the later stages of development of temporomandibular diseases, 
pathological changes occur on the joint surfaces, which are visible radiologically. Analyzing 
these radiographically visible joint changes will clarify the clinical symptoms and assist 
clinicians in making the correct diagnosis. 

        The diagnostic methods for imaging the temporomandibular joint (TMJ) are: 
Orthopantomography (OPG); Multi-detector computed tomography (MDCT); Cone-beam 
computed tomography (CBCT) and Magnetic resonance imaging (MRI). 

        Imaging methods are an integral part of the modern diagnostic process for 
temporomandibular diseases (TMD), which include: degenerative joint disease (DJD) - 
/Osteoarthritis/osteoarthrosis (OA)/; inflammatory diseases - arthritis: rheumatoid arthritis 
(RA), juvenile idiopathic arthritis (JIA), infectious arthritis (IA). Injuries of the TMJ are the 
result of trauma with concomitant effusion and dislocation of the condyle, fractures, 
ankylosis, establishment of benign and malignant tumors involving the TMJ, etc. 
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         Aim: To determine whether there are radiographically detectable dental and 

cephalometric parameters associated with unilateral temporomandibular disorders 

(radiologically detectable). 

 

To achieve this goal, the following tasks were set: 

1. To determine whether there is a relationship between unilateral X-ray diagnosable TMD 

and some demographic and local dental characteristics. 

2. To find out if there is a relationship between the location of the X-ray diagnosable TMD 

and the missing and devitalized teeth in the examined patients. 

3. To analyze whether there is a relationship between the unilateral x-ray diagnosable TMD 

and the parameters of the cephalometric indicators of the mandible. 

4. To establish whether there is a relationship between the localization of X-ray diagnosable 

TMD and the stage of generalized periodontitis. 
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        Study setting 
        The study is retrospective and was conducted at the Faculty of Dental Medicine, at the 
Medical University of Plovdiv, Department of Imaging, Dental Allergology and 
Physiotherapy. The analyzed cases were selected from the electronic archive of the 
Department of Imaging, Dental Allergology and Physiotherapy, Faculty of Dental Medicine, 
MU-Plovdiv. 
        The total number of examined cone beam computed tomography is 1304, made in the 
period 01.05.2010-30.04.2021. The archived CT scans of 229 patients were included in the 
present study. 
        The diagnosis was made after a precise and detailed X-ray examination of TMJ 
disorders based on the used modern data and classification of diseases of the 
temporomandibular joints and characteristics of the dentition. 
        All patients are referred for CBCT (Cone-beam computed tomography) by their treating 
dentists for diagnosis and planning of dental treatment. Patients were scanned after 
obtaining their written informed consent or that of a parent/guardian. 
        The target age group of patients in the study is from 40 to 60 years. According to 
epidemiological studies, TMDs are found in this age group, as a result of various general 
and local factors, which are visualized radiologically. At the same time, the age of the 
patients was not so advanced that the senile /atrophic/ processes in the TMJ structures 
would affect the results of the study. 
        In patients, the dental, periodontal and cephalometric parameters of the side without 
X-ray diagnosable TMD are compared to that with X-ray diagnosable TMD. The study, 
according to the grouping of the patients and the statistical analysis of the data, has the 
character of a "case-control" study. Thus, the side without x-ray diagnosable TMD and the 
adjacent half of the oral cavity will act as the "control", and the joint with x-ray diagnosable 
TMD and its adjacent half of the oral cavity in the study will be the "cases". The presence of 
X-ray diagnosable TMD is proven by CBCT scan. 
        Our tested Null Hypothesis H (0) is: TMD is not associated with unilateral dental, 
periodontal and cephalometric changes and persistent, hard-to-treat dental 
disorders/diseases. 
        Object of the study: 
        Changes in cephalometric, dental, condylar and periodontal parameters reported by 
CBCT, which are acquired in unilateral TMD. 
        X-ray changes in the condyle are analyzed and reported, such as: disturbed contour of 
the cortical layer, subchondral osteosclerosis and osteophytes. 
        The examined teeth are: upper frontals (incisors, canines), upper premolars, upper 
molars, lower frontals (incisors, canines), lower premolars, lower molars. Third molar 
wisdom teeth were excluded from the present study. In many people, wisdom teeth are 
missing, remain retained (retined) in the bone, or grow at an incorrect angle. The study 
included patients with normal dentition, partial edentulousness, prosthetics with movable 
and immovable structures. 
          Inclusion criteria: 
     Patients who have been examined with cone beam computed tomography and have: 

✓ Unilateral X-ray-detectable disorders in TMJ; 
✓ X-ray data for periodontitis (moderately severe to severe periodontitis - II, III and IV 

stages) - horizontal/ vertical resorption of the alveolar bone, incl. furcation lesions; 
✓ Age range: 40 – 60 years; 
✓ Teeth 31 and 41 are available; 

          Exclusion criteria: 
✓ Deteriorated image quality; 
✓ TMJ fractures; 
✓ Ankylosis of TMJ; 
✓ People who have suffered major trauma to the face (fractures of the facial bones); 
✓ Absence of X-ray changes in TMJ; 
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✓ Radiologically established bilateral /symmetrical/ TMJ changes; 
✓ Intact alveolar bone or presence of initial resorption affecting the septum 

interdentale; 
✓ CBCT of patients with a history of malignant neoplasms with metastases; 
✓ CBCT of patients with anamnestic age data outside the selected age range; 

         Study duration: 01/05/2020 to 30/04/2021 
         Research methods: 
         Instrumental method (CBCT image of each scanned (archived patient)) and 
registration method (for the purposes of the study, a Measurement Protocol was drawn up 
to most fully cover the observed variables in detail). CBCT device used: Sirona GALILEOS 
compact /comfort. Diagnostic images are obtained after standard positioning of the 
subjects, exactly according to the manufacturer's recommendations. Voltage and current 
strength are determined according to the age, physique of the patient and the purpose of 
the study. They vary from 90 - 120 kV and 21 - 42 mA, respectively. The effective dose also 
varied between 29 Sv and 54 Sv at 21 mA and 42 mA, respectively. The exposure time was 
14 s. The scan volume was 15 x 15 x 15 cm and an isotropic voxel size of 0.15 mm. This 
study generated a 2D image: digital orthopantomography and 3D imaging of the whole 
area. For the primary database, CBCT data were used for each archived image of a patient 
meeting the inclusion criteria and the corresponding correctly completed Measurement 
Protocol. The primary data were coded and subsequently entered into spreadsheets, 
checked and prepared for statistical analyses. 
         Observational signs: 
         Factorial signs: sex, age, TMJ - with left and right localization, generalized 
periodontitis - stage, bone erosion - degree, etc., some of them can be both factorial and 
outcome variables in given statistical analyses. 
         Results: dental indicators: missing and devitalized teeth; cephalometric variables 
measuring bony parameters of the mandible; periodontal. 
         Dental indicators: 
         They are compared for the two halves of the oral cavity /on the left and on the right/ – 
both separately and in total for the upper and lower jaw: 
         - Missing teeth on the lower jaw (LJ) and upper jaw (UJ) on the left and right; 
         - Devitalized teeth of the left and right upper and lower teeth; 
         - Missing and devitalized teeth (in total) on the upper and lower teeth, as well as for 
the left and right half of the oral cavity; 
         - Presence or absence of asymmetry of the (LJ); 
          Cephalometric indicators: 
          Digital orthopantomography is used to measure the cephalometric indicators. 
Compare and contrast left and right LJ and UJ. 
          On the reconstructed orthopantomographic image obtained after the scan, the 
following points are determined: CD the highest point of the processus condylaris on the 
right and CL - the highest point of the processus condylaris on the left. On the line 
connecting CD - CL, the midpoint CM is determined. From the midpoint CM, a straight 
vertical line descends to point M - denoting the highest point of the alveolar process of the 
mandible between teeth 31 and 41. Mandibular point M Ang. means the lowest point on the 
edge of the body of the mandible, intersecting with the continuation of the line connecting 
the points CM - M. The determination of D Ang and L Ang - angular corner points on the 
right and on the left is carried out by crossing the tangents to the outer outline of the 
ascending branch of the LJ and the tangent to the lower edge of the LJ body on the right 
and on the left, respectively. On the line connecting the midpoint CM and angular corner 
point D Ang.- to the right and respectively on the line connecting the midpoint CM angular 
corner point L Ang. - a point Go D-Ext is defined on the left. (externum) - the lowest point of 
the bone contour of the angulus mandible on the right along the line CM - D Ang and point 
Go L-Ext. - the lowest point of the bony contour of the angulus mandible on the left along 
the line CM - L Ang. Along the same line CM - D Ang and respectively CM - L Ang. a Go D-
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Int point is determined. (internum) - the uppermost point of the bone contour of the DM 
intersecting with the line CM - D Ang. and point Go L-Int. - the highest point of the bone 
contour of the HF intersecting with the line CM - L Ang. The point Go M-Ext. is defined as 
the point of intersection of the line connecting the points Go D-Ext. and Go L-Ext. with the 
line connecting the points CM and M Ang. Points C1 and C2 are formed by the intersection 
of the continuation of the line CD - CL and the tangent to the external outline of the 
ascending branch of the LJ on the right and on the left, respectively. 
- C - condylar point, the highest point of the processus condylaris 
- CD - the highest point of the processus condylaris on the right 
- CL - the highest point of the processus condylaris on the left 
- CD - CL - the line connecting the points CD and CL 
- CM - the midpoint of the line CD - CL 
- M - point denoting the highest point of the alveolar process of the mandible between teeth 
31 and 41 
- M Ang. - mandibular point - the lowest point on the edge of the body of the mandible, 
intersecting with the continuation of the line connecting the points CM - M 
- D Ang. - angular corner point on the right - an angle formed by the intersection of the 
tangents to the outer outline of the ascending branch of the DH and the tangent to the lower 
edge of the body of the DH on the right 
- L Ang. - angular corner point on the left - an angle formed by the intersection of the 
tangents to the outer outline of the ascending branch of the DH and the tangent to the lower 
edge of the body of the DH on the left 
- Go D-Ext. (externum) - the lowest point of the bone contour of the angulus mandible on 
the right along the line connecting CM - D Ang. 
- Go L-Ext. - the lowest point of the bone contour of the angulus mandible on the left along 
the line connecting CM - L Ang. 
- Go D-Int. (internum) - the uppermost point of the bone contour of the DM along the line 
connecting CM - D Ang. 
- Go L-Int. - the uppermost point of the bone contour of the DM along the line connecting 
CM - L Ang. 
- Go M-Ext. - the point of intersection of the line connecting the points Go D-Ext. and Go L-
Ext. with the line joining the points CM and M Ang. 
- C1 - a point formed by the intersection of the continuation of the line CD - CL and the 
tangent to the outer outline of the ascending branch of the right-hand side 
- C2 - a point formed by the intersection of the continuation of the line CD - CL and the 
tangent to the external outline of the ascending branch of the left-hand side 

 
Fig. 1. Main points and lines that we apply to the orthopantomographically reconstructed 

image obtained during the scan 
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Fig. 2. Basic points and lines that we apply to the orthopantomographically reconstructed image 

obtained during the scan 

         For the purposes of this study, the distance is measured along the lines connecting 
the points: 
- Go D-Int. - Go D-Ext and Go L-Int. - Go L-Ext. 
- Go D-Int. - Go M-Ext  and Go L-Int - Go M-Ext. 
- Go D-Ext - Go M-Ext and Go L-Ext - Go M-Ext. 
- D Ang. - M Ang and L Ang. - M Ang. 
- CM - Go D-Ext and CM - Go L-Ext. 
- C1 - DAng and C2 - L Ang. 
- The angles D Ang and L Ang are measured in degrees 
- The presence of asymmetry of the LJ is considered 
         Periodontal indicators: 
         Digital orthopantomography and Multi-planar reconstruction (MPR) are used for the 
diagnosis of periodontal indicators. In this mode, images are visualized in the three planes: 
sagittal, coronal and axial. If necessary, orthoradial slices (cross-section slice) were also 
used. 

 
Fig. 3. Digital orthopantomography, ortho radial and axial sections 
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 (a)                                                                                        (d)

 
(b)                                                                                        (c) 

Fig. 4. Images in the three planes: (a) axial, (b) coronal, (c) sagittal, and (d) three-dimensional 
reconstruction 

         In the present study, the dental apparatus was divided into four quadrants: the upper 
right quadrant, the upper left quadrant, the lower right quadrant, and the lower left quadrant. 
All available teeth are included: incisors, canines, premolars and molars. The third molars-
wisdom teeth are not engaged. In many people, wisdom teeth are missing, remain retained 
(retined) in the bone, or grow at an incorrect angle. 
         To determine the radiological bone loss, the distance from the enamel-cement border 
to the level of the bone is measured, after which 2 mm is subtracted - this is how the real 
bone loss is obtained. The furcations of the available molars are examined. If the molars 
are missing on the described side and the furcation is not affected, it is marked with (0). If 
the furcation is affected - class II or III is denoted by (1). Missing teeth in the upper right 
quadrant, upper left quadrant, lower right quadrant, and lower left quadrant were counted, 
with the third wisdom molar not included in the study. Accordingly, the number of devitalized 
teeth in the upper right quadrant, upper left quadrant, lower right quadrant and lower left 
quadrant is counted. When stage IV of periodontitis is detected, the pairs of teeth in 
occlusion are counted. 

 
(a)                            (b)                           (c) 

Fig. 5. Bone loss is measured in mm. (a) (b) (c) 
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Fig. 6. Vertical bone loss is reported 

 

 
Fig. 7. Bone loss is reported in the furcations of the available molars 

 

        Periodontal indicators⃰: 
        In patients with generalized periodontitis (moderately severe to severe) 
      Stage II: indicators (criteria): 
- Radiologically established loss of alveolar bone covering the coronal third of the root (from 
15 to 33%) mainly horizontal 1-2 mm. 
      Stage III: indicators (criteria): 
- Radiologically established alveolar bone loss to the middle or apical third of the root or 
vertical bone loss ≥ 3 mm. 
- Grade 2 or 3 furcation involvement 
- Missing teeth ≤ of 4 
      Stage IV: indicators (criteria): 
- Radiologically established alveolar bone loss up to the middle or apical third of the root or 
vertical bone loss ≥ 3 mm. 
- Grade 2 or 3 furcation involvement 
- Lost teeth ≥ of 5 
- Fewer than 5 pairs of teeth in occlusion on the right and left 
       X-ray indicators characterizing the III stage of periodontitis: 
- Radiologically established loss of alveolar bone reaching or passing the middle third of the 
root; 
- ≤ 4 teeth lost due to advanced periodontitis; 
- Vertical loss of alveolar bone ≥3 mm; 
- Involvement of furcations - class II or III; 
       X-ray indicators characterizing the IV stage of periodontitis: 
- Radiologically established loss of alveolar bone reaching or passing the middle third of the 
root; 
- ≥ of 5 teeth lost due to advanced periodontitis; 
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        In addition to the criteria for stage III, the following is also considered: 
- Masticatory dysfunction; 
- Secondary occlusal trauma and tooth mobility stage ≥2; 
- Severe defects in the alveolar crest; 
- Lowering the bite, displacement of the teeth; 
- < 20 remaining teeth in the oral cavity /10 pairs of occluding teeth/; 
   ⃰ - the classification criteria characterizing stages III and IV of the 2018 Classification of 
Periodontal Diseases and Conditions were used (7) 

        Radiological changes of TMJ as determined by the cone beam computed tomography 
image of each patient included in the study. 
Multi-planar reconstruction (MPR) is used to diagnose TMJ. In this mode, images are 
visualized in the three planes: sagittal, coronal and axial. 
        When changes in the TMJ are suspected, layered image processing allows 
consideration of the bony components of both TMJs. Patients with changes in only one joint 
were included in the study. 
        Erosion of the condyle of the LJ is defined as an area of loss of continuity of the 
articular cortical layer extending into the bone marrow. The severity of TMJ condylar 
erosion was classified as grade 0 (no erosion), grade 1 (mild erosion: loss of continuity of 
the articular cortical layer), grade 2 (moderate erosion: loss of continuity of the articular 
cortical layer and reduced density extending in the adjacent subcortical layer); generalized 
sclerosis (defined as no clear trabecular orientation and no distinction between the cortical 
layer and the trabecular bone that extends into the head of the condyle); osteophytes 
(defined as marginal hypertrophy with sclerotic borders and exophytic angular formation of 
bone tissue arising from the surface of the condyle); 
        X-ray changes of the TMJ condyle: 
- Bone erosion of the condyle of the LJ; 
- Osteosclerotic changes of the condyle of the LJ; 
- Change in the shape of the articular ends of the condyle of the LJ (the two joints of the 
patient are compared); 
- Sharpening and osteophytes of the condyle of the LJ; 
- The smallest distance between Caput mandibulae and Tuberculum articulare in TMJ on 
the right and on the left is measured. 

 
(a)                                             (b) 

Fig. 8. The presence of mandibular condyle erosion is reported (a)(b) 

 
(a)                                     (b) 

Fig. 9. The presence of osteosclerotic changes of the condyle of the LJ is noted (a)(b) 
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(a)                                      (b)                                          (c) 

Fig. 10. The presence of sharpening and osteophytes of the condyle of the LJ (a)(b)(c) is noted 

        Statistical methods: 

        The results were processed with the statistical package SPSS. 21. Ver, with 
dependencies being significant at significance level α=0.05. The statistical analyzes used 
are: 
- Descriptive analysis - description of the structure of processes and phenomena 
- X2 analysis (Chi-squared test) – to establish dependencies between qualitative variables 
- Student's t-test – for comparison between two samples with quantitative variables. 
- analysis of variance (One Way Anova), and last significant difference (LSD) or Dunnett's 
T3 was used for multiple intergroup comparisons depending on the conditions. 
- correlation analysis to assess the strength and direction of interaction between variables. 
- graphical analysis to visualize the obtained results. 
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IV. RESULTS OF THE FIRST TASK 

Unilateral TMD - demographic characteristics and local dental specifics 

 

        This task sought to determine whether there is a relationship between unilateral X-ray 
diagnosable TMD, some demographic and local dental characteristics. 
        The mean age of the 229 patients studied was 49.78 ± 5.77 years (40 years - 60 
years). The upper age limit of 60 years was purposefully chosen because according to the 
WHO age group classification, people after it already are adults. The lower age limit was 
assumed to be 40 years, in order to have enough time to detect positive radiographic 
changes in TMD. The examined men were 98 in number and represented 42.8% of the 
observed sample, and the women were 131 (57.2%) (Table 1). 

Table 1. Distribution of examined patients by gender 

Gender Frequency Percent 

 Мъж 98 42,8 

Жена 131 57,2 

Общо 229 100,0 

        The average age of the examined women was 49.58 ± 6.03 years, and of the men it 
was 50.02 ± 5.48 years (Table 2). There is no statistically significant difference between the 
two sexes in the study - p=0.570. 

Table 2. Comparison of the average age in both sexes of patients 

 

Gender Frequency Mean 
Statistical 
deviation t р 

Mean 
difference 

Age Мъж 98 50,02 5,477 
0,569 0,570 0,440 

Жена 131 49,58 6,027 

        In 136 (59.4%) of the cases, the TMD was located in the right TMJ, and in 93 (40.6%) 
of the observed cases, it was in the left TMJ. 

Table 3. Localization of X-ray diagnosable TMD in the studied contingent 

Localization - ТМJ Frequency Percent 

 on the left  93 40,6 

on the right  136 59,4 

Total 229 100,0 

        It was found that in cases under 50 years of age, 77 (64.7%) of them had TMD on the 
right, and in cases over 50 years of age, the percentage with this localization of TMD 
decreased significantly to 59 (53.6%) (Table 3A). The statistically significant difference 
found is significant at 90% confidence of the results (X2 = 2.904, p = 0.088). 

Table 3A. Localization of the X-ray diagnosable TMD according to the age of the patients over and 
under 50 years. 

 
X-ray diagnosable TMD 

Total 
χ² р 

on the left on the right 

Age 
above and 
under 50 
years 

under 50 years Count      42 77 119 

2,904a 0,088 

%  35,3% 64,7% 100,0% 

above 50 years Count 51 59 110 

%  46,4% 53,6% 100,0% 

Total Count 93 136 229 

%  40,6% 59,4% 100,0% 

        In women, 42% have a violation in the left TMJ, 58% of them have a right-sided joint 
damage (Table 4). In men, the left side is reported in 38.8% of the cases, and the right side 
violations are in 61.2% of them. There is no statistically significant difference between the 
relative shares grouped in this way for these variables - χ²= 0.239, p= 0.625. 

 



 

16 
 

Table 4. Structural distribution of the examined according to gender and localization of the X-ray 
diagnosable TMD 

 
X-ray diagnosable TMD 

Total 
χ² р 

on the left on the right 

Gender Man Count 38 60 98 

0,239 0,625 

%  38,8% 61,2% 100,0% 

Woman Count 55 76 131 

% 42,0% 58,0% 100,0% 

Total  Count 93 136 229 

%  40,6% 59,4% 100,0% 

        The observed patients with disorders in the right TMJ were aged 49.08 ± 8.3 years, 
and those cases with left TMD had a mean age of 50.77 ± 5.62 years (Table 5). There is a 
statistically significant difference between the groups thus compared, which is 1.69 years - 
t=2.192, p=0.029. 
        The distribution of generalized periodontitis by stage in both sexes is presented in 
table. 6. A higher percentage of stage III and IV periodontitis was registered in men, of 
which 84 (85.7%) had stage III, and 7 (7.1%) had stage IV periodontitis. In women, the 
corresponding percentages are slightly lower, with stage III generalized periodontitis being 
106 (80.9%) and stage IV being 9 (6.9%). 

Table 5. Comparison of mean age in patients grouped according to TMD location 

 X-ray-diagnosable 
TMD Count Mean 

Statistical 
deviation 

Mean statistical 
error t p 

Mean 
difference 

Age on the left 93 50,77 5,619 0,583 

2,192 0,029 1,693 
on the right 136 49,08 5,825 0,499 

 Table 6. Distribution of patients according to gender and the stage of generalized periodontitis 
 

 
Stage of generalized periodontitis 

Total 
χ² р 

II stage III stage IV stage 

Gender Man Count 7 84 7 98 

1,597 0,450 

% by gender 7,1% 85,7% 7,1% 100,0% 

Woman Count 16 106 9 131 

% by gender 12,2% 80,9% 6,9% 100,0% 

Total Count  23 190 16 229 

% by gender 10,0% 83,0% 7,0% 100,0% 

 

 
Fig. 11. A 48-year-old man with TMD on the right and generalized periodontitis stage IV 
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Fig. 12. A 51-year-old woman with TMD on the left and generalized periodontitis stage IV 

        TMD, in which asymmetry of the LJ was registered, were found in 42 (40.8%) of the 
men and in 61 (59.2%) of the women (Table 7). Although a difference of 18.4% was 
reported between the two sexes for this indicator, no significant difference was found in the 
compared relative shares - χ²=0.311, p=0.577.  

Table 7. Presence of LJ asymmetry in both sexes 

 
Gender 

Total 
χ² р 

Man Woman 

Table 7. Presence 
of LJ asymmetry  

No Count 56 70 126 

0,311a 0,577 

%  44,4% 55,6% 100,0% 

Yes Count 42 61 103 

%  40,8% 59,2% 100,0% 

Total Count 98 131 229 

%  42,8% 57,2% 100,0% 

         It was established that the bone erosion of the condyle of the LJ with accompanying 
disorders in a significant depth (compact and spongiosis affected) occur disproportionately 
in the injuries in both joints - on the right with bone erosion of the condyle of the LJ  there 
are 83 (61.0%), which represents 36.2% of all examined), and on the left are 53 (39%), 
which is 23.1% of the cases compared to the entire sample) (Table 8). 

 
Fig. 13. A 48-year-old man with TMD on the right and asymmetry of the LJ 

Table 8. Distribution of patients depending on the degree of bone erosion of the condyle of the LJ 
and the localization of the X-ray diagnosable TMD 

 

X-ray diagnosable 
TMD 

Total 

χ² р 
on the 

left on the right 

Bone 
erosion 
of the 

superficial disorders – 
(only the compacta is 
affected) 

Count 40 53 93 

0,374a 0,541 % within bone erosion of the 
condyle of LJ – degrees 

43,0% 57,0% 100,0% 
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condyle 
of the LJ 
- 
degrees 

% by All 17,5% 23,1% 40,6% 

disorders in considerable 
depth (the compacta and 
spongiosa are affected 

Count 53 83 136 

% within bone erosion of the 
condyle of LJ – degrees 

39,0% 61,0% 100,0% 

% by All 23,1% 36,2% 59,4% 

Total Count  93 136 229 

% within bone erosion of the 
condyle of LJ – degrees 

40,6% 59,4% 100,0% 

% by All 40,6% 59,4% 100,0% 

        In the table 9, the frequency of presence of asymmetry of LJ in TMD is reported. It was 
found that it occurs more often in cases with right-sided disabilities - 54 (52.4%), and left-
sided asymmetry was registered in 49 (47.6%). The difference found here for the analyzed 
indicators is statistically significant - X2=3.967, p=0.049. 

Table 9. Existence of asymmetry of LJ in patients depending on the localization of TMD 

 
X-ray diagnosable TMD 

Total 
Х2 р 

on the left on the right 

Existence of asymmetry of LJ No Count 44 82 126 

3,967 0.049 

%  34,9% 65,1% 100,0% 

Yes Count 49 54 103 

%  47,6% 52,4% 100,0% 

Total Count 93 136 229 

%  40,6% 59,4% 100,0% 

        In the context of the demographic interpretation of the studied indicators, it is 
considered whether there is a correlation between age and the presence of LJ asymmetry, 
the degree of bone erosion of the LJ condyle, and the number of missing and devitalized 
teeth. A positive relationship was established both between increasing age and the 
presence of asymmetry (the correlation found here is direct in direction and weak in 
strength - rs=0.135, p=0.042), and between age and the stages of generalized periodontitis. 
Despite the more pronounced positive correlation between the latter variables, it remains 
weak in strength - rs=0.269, p=0.000. A correlation similar in strength and direction between 
age and the degree of bone erosion of the condyle of the lower limb was positive, but here 
the results are statistically reliable at 90% probability - rs=0.112, p=0.092. Again, a 
correlation similar in strength and direction is reported between age and number of missing 
teeth, when they are combined into two subgroups - of missing teeth on the UJ and LJ on 
the right and on the LJ and UJ on the left - (age and missing teeth on the UJ and LJ on the 
right - rs=0.260, p=0.000; age and missing teeth on the left front and right teeth - rs=0.247, 
p=0.000). There is no statistically significant relationship between age and the number of 
devitalized teeth – p > 0.05. 

Table 10. Correlational dependences between age and bone erosion of the condyle of the LJ, dental 
and orofacial indicators 

 
Existence of 
asymmetry 

of LJ 

Bone 
erosion of 

the condyle 
– degrees 

Stage of 
generalized 
periodontitis 

Missing 
teeth of UJ 
and LJ - on 

the right 

Missing 
teeth of UJ 
and LJ - on 

the left 

Devitalized 
teeth of UJ and 

LJ – on the 
right 

Devitalized 
teeth of UJ 
and LJ – on 

the left 

Age Pearson 
correlation 

0,135* 0,112 0,269** 0,260** 0,247** 0,098 0,094 

p 0,041 0,092 0,000 0,000 0,000 0,139 0,154 

Count 229 229 229 229 229 229 229 

*. The correlation is significant at the 0.05 level. 
**. The correlation is significant at the 0.01 level. 
 

DISCUSSION ON THE FIRST TASK 

       In the present study, patients aged 40 up to 60 years were selected.  in order to assess 
relationships between TMJ disorders and demographic and local dental characteristics. 
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This is the age at which the processes of demineralization of the bone structures of TMJ are 
found to occur and there is a higher probability that they are X-ray diagnosable. (4) 
       The average age of the participants in the study was 49.78 ± 5.77 years. As in other 
studies, in ours, women predominate in the study. According to Kirov D. (2014), initiating 
factors for TMD are micro and macrotrauma, unfavorable loading or overloading of joint 
structures, the presence of parafunctional habits. Additional factors include: increased 
mechanical and muscle load, behavioral, social and emotional conditions (depression), 
women being more prone to the latter. (24) We found that in 136 (59.4%) cases the TMD 
was located on the right, which is 18.8% more than patients with left TMD.) We believe that 
this is due to the leading, more active right side of the body in most patients. In favor of this 
assumption is the fact that in younger patients under 50 years of age, the frequency of TMD 
on the right is 64.7%, compared to TMD in left (35.3%). The percentage difference here is 
29.4%. At this age, people are more active, which to some extent supports the idea that the 
more active and busy right side suffers more serious damage. In older patients, who 
participated in the study, the percentage difference between cases with left and right TMD 
was only 7.2%. This is probably due to already parallel occurring demineralization 
processes in both joints at the same time, which are more accelerated in older people. 
        The hypothesis that the right TMD is more often damaged as a result of its more 
intense load is supported by another fact - it was diagnosed at a significantly younger age, 
with the difference found between patients with left and right TMD being 1.69 years 
(t=2.192, p=0.029). 
        Other gender specificities were also found in the analysis of some indicators. More 
severe stages of generalized periodontitis occur more often in men than in women (Table 
6), but the presence of mandibular asymmetry occurs in 59.2% of women and in 40.8% of 
men, making a percentage difference of 18.4% (Table 7). This can be explained by the 
weaker masticatory forces in women, which cannot compensate for the remodeling 
processes as successfully as is possible in men. In men, stronger masticatory forces allow 
for more robust compensatory capabilities of the orofacial structures. In the context of 
proven etiological factors such as trauma (12) orthopedic instability (2,38) parafunctional and 
muscle hyperactivity (26), emotional stress (32,39) can be complexly considered with a 
probable predominance of the latter in women and to some extent explain why TMD are 
found more often to them. 
        It should also be emphasized the fact that in 61% of the cases with TMD on the right, 
there is also bone erosion of the condyle, accompanied by disturbances in a significant 
depth. This represents 36.2% of all examined, and the cases with TMD on the left and with 
the same degree of bone erosion, which represents 23.1% of the total sample (Table 8). 
The more severe damage in the right TMD is demonstrated, which can again be explained 
by its more intense load. 
        Asymmetry of the LJ also occurs more often in right-sided TMD (Table 9), which once 
again shows that the damage with this localization is more significant. The percentage 
difference found in the groups thus distinguished is statistically significant - X2=3.967, 
p=0.049. 
        In the search for correlations between age and dental and orofacial indicators, the age 
influence of: an increase in the frequency of asymmetry of the LJ - rs=0.135, p=0.042 was 
found; increasing the degree of bone erosion of the condyle, rs=0.112, p=0.092; higher 
stage of generalized periodontitis rs=0.269, p=0.000; the missing teeth of the right and left 
molars, with the statistical indicators being rs=0.260, p=0.000, rs=0.247, p=0.000, 
respectively. 

CONCLUSIONS TO THE FIRST TASK: 

1. X-ray-diagnosable right-sided TMD are diagnosed nearly two years earlier than damage 
to the left TMJ. 
2. In patients up to 50 years of age, the more frequent x-ray diagnosable TMJ disorder is 
right-sided. In younger patients, right-sided joint damage is nearly 2 times more common 
than left-sided TMJ damage. 
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3. TMD, which are associated with a more severe stage of periodontitis, are more common 
in men than in women. 
4. X-ray diagnosable TMD with right localization have a higher degree of bone erosion of 
the condyle of the LJ compared to those found in left TMD. 
5. In case of damage to the TMJ, the reported asymmetry of the LJ occurs more often with 
right localization of the damage. 
6. TMD that are X-ray diagnosable in the right TMJ lead to more frequent and more 
significant local damage to the adjacent dental and orofacial structures. This is probably 
due to the more active (loaded) and leading right half of the body (respectively and as it is 
with the limbs) with the adjacent bone-joint and muscle apparatus, which is characteristic of 
the majority of the population. 
 

V. RESULTS OF THE SECOND TASK 

Temporomandibular disorders and their correlation with dental indicators 

         In this task, it was sought whether there is a relationship between localization of X-ray 
diagnosable TMD and missing and devitalized teeth in the studied patients. 
         The average number of missing and devitalized teeth in jaws is presented in the 
table.11. 
        The grouping and summarization is based on several criteria according to the set task 
of the dissertation work. The total numbers are given as additional indicators of the missing 
and devitalized teeth, both separately on the front and right sides, respectively on the right 
and on the left, as well as when summarizing the indicators, distinguishing the state of the 
oral cavity into two halves - left and right. In addition, four more indicators were derived, 
uniting the missing teeth of the UJ and LJ on the right, UJ and LJ on the left, respectively, 
and the devitalized teeth of the UJ and LJ on the right, and the devitalized teeth of the UJ 
and LJ on the left (Table 11). In the multiple comparisons of the analyzed dental indicators 
between the left and right half of the oral cavity, regardless of the localization of the TMD, 
no pair of variables with a statistically significant difference between their values in the left 
and right half of the oral cavity is considered - p > 0.05. 

    Table 11. Comparison between left and right dental indicators regardless of TMD localization 

 Count Mean 
Statistical 
deviation 

Mean 
difference 

t p 

Pair  
1 

Missing teeth of UJ – on the right 229 1,44 1,436 -0,009 -0,092 0,927 

Missing teeth of UJ – on the left 229 1,45 1,494 -0,017 -0,230 0,818 
Pair  
2 

Missing teeth of LJ – on the right 229 1,17 1,153 -0,114 -1,043 0,298 
Missing teeth of LJ – on the left 229 1,19 1,195 0,118 1,475 0,142 

Pair  
3 

Devitalized teeth of UJ – on the right 229 1,84 1,476 -0,122 -1,176 0,241 
Devitalized teeth of UJ – on the left 229 1,95 1,617 -0,017 -0,230 0,818 

Pair  
4 

Devitalized teeth of LJ– on the right 229 1,24 1,301 -0,140 -1,153 0,250 
Devitalized teeth of LJ – on the left  229 1,12 1,219 -0,026 -0,268 0,789 

Pair 
5 

Missing and devitalized teeth of UJ – on the right 229 3,28 2,026 0,004 0,032 0,974 
Missing and devitalized teeth of UJ – on the left 229 3,40 2,066 -0,009 -0,092 0,927 

Pair  
6 

Missing and devitalized teeth of LJ – on the right 229 2,41 1,685 -0,017 -0,230 0,818 
Missing and devitalized teeth of LJ – on the left 229 2,43 1,917 -0,114 -1,043 0,298 

Pair  
7  

Missing and devitalized teeth of UJ and LJ– on the right  229 5,69 3,200 0,118 1,475 0,142 
Missing and devitalized teeth of UJ and LJ- on the left 229 5,83 3,395 -0,122 -1,176 0,241 

Pair  
8 

Missing teeth of UJ and LJ– on the right 229 2,62 2,094 -0,017 -0,230 0,818 
Missing teeth of UJ and LJ– on the left 229 2,64 2,132 -0,140 -1,153 0,250 

Pair 
9 

Devitalized teeth of UJ and LJ– on the right 229 3,08 2,250 -0,026 -0,268 0,789 

Devitalized teeth of UJ and LJ– on the left 229 3,07 2,341 0,004 0,032 0,974 

 
        In the table 12 data (information) on dental indicators were compared separately for 
cases with right TMD and those with left TMD. 
        A clear tendency was found, when the TMD is on the right, in the left half of the oral 
cavity, the number of missing and devitalized teeth, presented as an arithmetic mean, is 
greater than in the right half. The same finding is made when considering the results of the 
average number of devitalized teeth. This also applies to the indicators of the right half of 
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the oral cavity, when the TMD is on the left. In the initial aggregation of the dental indicators 
and in each subsequent aggregation of the indicators, this trend is permanently preserved 
both as an average value and as a total number of lost and devitalized teeth on the 
opposite side of the joint damage. 
        It is interesting to note that in patients with TMJ damage on the right, the largest total 
number of missing and devitalized teeth, both on the left side of the oral cavity 819 teeth 
(6.02 ± 3.616 teeth) and on the right side 775 teeth (5.70 ± 3.497 teeth). 

Table 12. Average values and total sum of the analyzed dental indicators depending on the 
localization of TMD 

X-ray diagnosable TMD Count. Min. Max. Total 
Mean 

Frequency 
Statistical 
deviation 

on 
the  
left  

Missing teeth of UJ – on the right 93 0 4 140 1,51 1,291 

Missing teeth of UJ – on the left 93 0 6 135 1,45 1,529 

Missing teeth of LJ – on the right 93 0 4 106 1,14 1,119 

Missing teeth of LJ – on the left 93 0 4 104 1,12 1,072 

Devitalized teeth of UJ – on the right 93 0 5 173 1,86 1,348 

Devitalized teeth of UJ – on the left 93 0 6 168 1,81 1,548 

Devitalized teeth of LJ– on the right 93 0 5 110 1,18 1,206 

Devitalized teeth of LJ – on the left  93 0 5 102 1,10 1,162 

Missing and devitalized teeth of UJ – on the right 93 0 7 313 3,37 1,737 

Missing and devitalized teeth of UJ – on the left 93 0 7 303 3,26 1,961 

Missing and devitalized teeth of LJ – on the right 93 0 7 216 2,32 1,533 

Missing and devitalized teeth of LJ – on the left 93 0 9 214 2,30 1,627 

Missing and devitalized teeth of UJ and LJ– on the right  93 1 13 529 5,69 2,727 

Missing and devitalized teeth of UJ and LJ- on the left 93 0 16 517 5,56 3,041 

Missing teeth of UJ and LJ– on the right 93 0 7 246 2,65 1,909 

Missing teeth of UJ and LJ– on the left 93 0 8 239 2,57 2,082 

Devitalized teeth of UJ and LJ– on the right 93 0 9 283 3,04 2,021 

Devitalized teeth of UJ and LJ– on the left 93 0 9 270 2,90 2,197 

on 
the  
right 

Missing teeth of UJ – on the right 136 0 6 190 1,40 1,531 

Missing teeth of UJ – on the left 136 0 7 197 1,45 1,475 

Missing teeth of LJ – on the right 136 0 4 163 1,20 1,179 

Missing teeth of LJ – on the left 136 0 5 169 1,24 1,274 

Devitalized teeth of UJ – on the right 136 0 5 248 1,82 1,563 

Devitalized teeth of UJ – on the left 136 0 7 279 2,05 1,661 

Devitalized teeth of LJ– on the right 136 0 7 174 1,28 1,365 

Devitalized teeth of LJ – on the left  136 0 7 155 1,14 1,260 

Missing and devitalized teeth of UJ – on the right 136 0 7 438 3,22 2,207 

Missing and devitalized teeth of UJ – on the left 136 0 7 476 3,50 2,136 

Missing and devitalized teeth of LJ – on the right 136 0 7 337 2,48 1,785 

Missing and devitalized teeth of LJ – on the left 136 0 10 343 2,52 2,094 

Missing and devitalized teeth of UJ and LJ– on the right  136 0 14 775 5,70 3,497 

Missing and devitalized teeth of UJ and LJ- on the left 136 0 17 819 6,02 3,616 

Missing teeth of UJ and LJ– on the right 136 0 10 353 2,60 2,219 

Missing teeth of UJ and LJ– on the left 136 0 10 366 2,69 2,172 

Devitalized teeth of UJ and LJ– on the right 136 0 12 422 3,10 2,401 

Devitalized teeth of UJ and LJ– on the left 136 0 14 434 3,19 2,436 

        It is found that the average number of devitalized teeth is statistically significantly 
higher in women than in men (Table 13). The gender difference in the average number of 
devitalized teeth combined on the UJ and LJ on the right is 0.904 teeth in favor of women. 
In female patients, the average number of devitalized teeth in the right half of the oral cavity 
is 3.47 ± 2.354 teeth, and in men it is 2.56 ± 2.00 teeth. Accordingly, in the left half of the 
oral cavity, the devitalized teeth in women are 3.31 ± 2.455 teeth, and in men 2.77 ± 2.153 
teeth.  
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        The most clearly expressed intersex significant difference is in the devitalized teeth of 
the UJ and LJ on the right (p=0.002, MD=0.904) and in the combined indicator - missing 
and devitalized teeth of the UJ and LJ on the right (р=0.009, MD=1.107) and the gender 
difference for missing and devitalized teeth on the right molar (p=0.019, MD=0.631) (Table 
13). 

Table 13. Comparison of dental indicators between the two sexes   

 
Gender Count Mean 

Statistical 
deviation 

Mean 
difference t p 

Missing and devitalized teeth of UJ – 
on the right 

Man 98 2,92 1,887 -0,631 -2,356 0,019 

Woman 131 3,55 2,091    

Missing and devitalized teeth of UJ – 
on the left 

Man 98 3,22 1,897 -0,310 -1,124 0,262 

Woman 131 3,53 2,181    

Missing and devitalized teeth of LJ – 
on the right 

Man 98 2,14 1,605 -0,475 -2,150 0,033 

Woman 131 2,62 1,721    

Missing and devitalized teeth of LJ – 
on the left 

Man 98 2,16 1,820 -0,470 -1,867 0,063 

Woman 131 2,63 1,970    

Missing and devitalized teeth of UJ 
and LJ– on the right  

Man 98 5,06 2,980 -1,107 -2,623 0,009 

Woman 131 6,17 3,287    

Missing and devitalized teeth of UJ 
and LJ– on the left 

Man 98 5,39 3,055 -0,780 -1,770 0,078 

Woman 131 6,17 3,604    

Missing teeth of UJ and LJ– on the 
right 

Man 98 2,50 2,067 -0,202 -0,725 0,469 

Woman 131 2,70 2,118    

Missing teeth of UJ and LJ– on the 
left 

Man 98 2,55 2,046 -0,159 -0,557 0,578 

Woman 131 2,71 2,200    

Devitalized teeth of UJ and LJ– on 
the right 

Man 98 2,56 2,000 -0,904 -3,064 0,002 

Woman 131 3,47 2,354    

Devitalized teeth of UJ and LJ– on 
the left 

Man 98 2,77 2,153 -0,540 -1,768 0,078 

Woman 131 3,31 2,455    

 
Fig. 14. A 55-year-old woman with TMD on the right and more missing teeth on the left 

 
Fig. 15. A 52-year-old woman with TMJ on the left and more missing and devitalized teeth on the 

right 
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        In the table 14 are presented the analyzed dental indicators (missing and devitalized 
teeth), both when dividing the oral cavity into four quadrants and when dividing it into two 
halves - left and right. The grouping is done depending on whether the TMD is on the left or 
right. In the paired comparison of the missing teeth between the left and right half of the oral 
cavity, the tendency was found - on the opposite side of the joint damage, there is a higher 
average number of missing and/or devitalized teeth. Significant differences in this pairwise 
comparison between the individual variables were found in patients with TMJ disorder on 
the right for the indicators: between missing and devitalized teeth of the UJ on the left and 
those on the right (t=2.099, p=0.038) and for the most incised indicator - missing and 
devitalized teeth of the left and right molars (t=2.076, p=0.40). The observed differences are 
in favor of the higher mean values of the considered dental variables in the left half of the 
oral cavity, i.e. on the opposite side of the more complicated joint damage on the right. 

Table 14. Comparison of average values of dental indicators depending on the localization of TMD 

X-ray diagnosable TMD 

 
Cou
nt 

Mean 

Statisti
cal 

deviatio
n 

Mean 
differen

ce 

 
t 

 
p 

On 
the 
left 

Pair 
1 

Missing teeth of UJ and LJ– on the right 93 2,65 1,909 0,075 0,469 0,640 

Missing teeth of UJ and LJ– on the left 93 2,57 2,082    

Pair 
2 

Devitalized teeth of UJ and LJ– on the right 93 3,04 2,021 0,140 0,671 0,504 

Devitalized teeth of UJ and LJ– on the left 93 2,90 2,197    

Pair 
3 

Missing and devitalized teeth of UJ – on the right 93 3,37 1,737 0,108 0,655 0,514 

Missing and devitalized teeth of UJ – on the left 93 3,26 1,961    

Pair 
4 

Missing and devitalized teeth of LJ – on the right 93 2,32 1,533 0,022 0,191 0,849 

Missing and devitalized teeth of LJ – on the left 93 2,30 1,627    

Pair 
5 

Missing and devitalized teeth of UJ and LJ– on the right  93 5,69 2,727 0,129 0,677 0,500 

Missing and devitalized teeth of UJ and LJ- on the left 93 5,56 3,041    

On 
the 
right 

Pair 
1 

Missing teeth of UJ and LJ– on the right 136 2,60 2,219 -0,096 -0,777 0,438 

Missing teeth of UJ and LJ– on the left 136 2,69 2,172    

Pair 
2 

Devitalized teeth of UJ and LJ– on the right 136 3,10 2,401 -0,088 -0,500 0,618 

Devitalized teeth of UJ and LJ– on the left 136 3,19 2,436    

Pair 
3 

Missing and devitalized teeth of UJ – on the right 136 3,22 2,207 -0,279 -2,099 0,038 

Missing and devitalized teeth of UJ – on the left 136 3,50 2,136    

Pair 
4 

Missing and devitalized teeth of LJ – on the right 136 2,48 1,785 -0,044 -0,432 0,667 

Missing and devitalized teeth of LJ – on the left 136 2,52 2,094    

Pair 
5 

Missing and devitalized teeth of UJ and LJ– on the right  136 5,70 3,497 -0,324 -2,076 0,040 

Missing and devitalized teeth of UJ and LJ- on the left 136 6,02 3,616    

        Tables 15 to 20 show separately the number and percentage of missing and 
devitalized teeth on the left and right molars, depending on the localization of the TMD. In 
the cited tables, one more trend is established - for the given unilateral damage to the TMJ, 
a larger number of cases without missing or devitalized teeth should be reported on the 
opposite side. In the table 19 and 20 the two dental indicators, missing and devitalized 
teeth, are combined. A general trend was observed - in cases where there are devitalized 
and missing teeth of 7 teeth or more, these patients are observed with right-sided TMJ 
damage. This is also found in the opposite joint disorder, but it is less pronounced. 

 
Table 15. Structure of the cases with missing teeth of the UJ and LJ – in the right quadrant 

depending on the localization of the X-ray diagnosable TMD 

 
Missing teeth of UJ and LJ- on the right 

Total 

Likelih
ood 

Ratio 

p 

0 1 2 3 4 5 6 7 8 9 10 

X-ray 
diagnos
able 
TMD 

on 
th
e 
lef
t 

  Count  11 22 14 17 10 14 0 5 0 0 0 93 

29,367 0,001 

% by TMD 11,8% 23,7% 15,1% 18,3% 10,8% 15,1
% 

0,0% 5,4% 0,0% 0,0
% 

0,0% 100,0
% 

% by Total 4,8% 9,6% 6,1% 7,4% 4,4% 6,1% 0,0% 2,2% 0,0% 0,0
% 

0,0% 40,6% 
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on 
th
e 
rig
ht  

  Count 25 24 28 20 16 6 9 2 4 1 1 136 

% by TMD 18,4% 17,6% 20,6% 14,7% 11,8
% 

4,4% 6,6
% 

1,5
% 

2,9
% 

0,7
% 

0,7% 100,0
% 

% by Total 10,9% 10,5% 12,2% 8,7% 7,0% 2,6% 3,9
% 

0,9
% 

1,7
% 

0,4
% 

0,4% 59,4% 

Total Count 36 46 42 37 26 20 9 7 4 1 1 229 

% by TMD 15,7% 20,1% 18,3% 16,2% 11,4
% 

8,7% 3,9
% 

3,1
% 

1,7
% 

0,4
% 

0,4% 100,0
% 

% by Total 15,7% 20,1% 18,3% 16,2% 11,4
% 

8,7% 3,9
% 

3,1
% 

1,7
% 

0,4
% 

0,4% 100,0
% 

 
Table 16. Structure of the cases with missing teeth of the UJ and LJ – in the left quadrant depending 

on the localization of the X-ray diagnosable TMD 

 
Missing teeth of UJ and LJ- on the left 

Total 

Likeliho
od 

Ratio 
p 

0 1 2 3 4 5 6 7 8 10 

X-ray 
diagnos
able 
TMD 

on 
the 
left  

Count 16 19 15 17 8 8 4 5 1 0 93 

2,910 0,968 

% by ТМD   17,2% 20,4% 16,1% 18,3
% 

8,6
% 

8,6% 4,3
% 

5,4
% 

1,1
% 

0,0
% 

100,0% 

% by Total 7,0% 8,3% 6,6% 7,4
% 

3,5
% 

3,5% 1,7
% 

2,2
% 

0,4
% 

0,0
% 

40,6% 

on 
the 
right 

Count 24 22 26 23 12 12 9 5 2 1 136 

% by ТМD   17,6% 16,2% 19,1% 16,9
% 

8,8
% 

8,8% 6,6
% 

3,7
% 

1,5
% 

0,7
% 

100,0% 

% by Total 10,5% 9,6% 11,4% 10,0
% 

5,2
% 

5,2% 3,9
% 

2,2
% 

0,9
% 

0,4
% 

59,4% 

Total Count 40 41 41 40 20 20 13 10 3 1 229 

% by TMD    17,5% 17,9% 17,9% 17,5
% 

8,7
% 

8,7% 5,7
% 

4,4
% 

1,3
% 

0,4
% 

100,0% 

% by Total 17,5% 17,9% 17,9% 17,5
% 

8,7
% 

8,7% 5,7
% 

4,4
% 

1,3
% 

0,4
% 

100,0% 

Table 17. Structure of cases with devitalized teeth of the UJ and LJ – in the right quadrant 
depending on the localization of the X-ray diagnosable TMD 

   Likeli
h d 
Rati

o 

p 
 

Devitalized teeth of the UJ and LJ – in the right 

Total 0 1 2 3 4 5 6 7 8 9 12 

X-ray 
diagno
sable 
TMD 

on the 
left  

Count  14 8 14 16 25 3 10 1 1 1 0 93 

26,4
94 

0,003 

% by  ТМD     15,1% 8,6
% 

15,1% 17,2% 26,9
% 

3,2
% 

10,8
% 

1,1
% 

1,1
% 

1,1% 0,0
% 

100,0% 

% by Total 6,1% 3,5
% 

6,1% 7,0% 10,9
% 

1,3
% 

4,4% 0,4
% 

0,4
% 

0,4% 0,0
% 

40,6% 

on the 
right  

Count 14 28 26 15 19 12 6 8 6 1 1 136 

% by ТМD 10,3% 20,
6% 

19,1% 11,0% 14,0
% 

8,8
% 

4,4% 5,9
% 

4,4
% 

0,7% 0,7
% 

100,0% 

% by Total 6,1% 12,
2% 

11,4% 6,6% 8,3% 5,2
% 

2,6% 3,5
% 

2,6
% 

0,4% 0,4
% 

59,4% 

Total Count 28 36 40 31 44 15 16 9 7 2 1 229 

% by  ТМD   12,2% 15,
7% 

17,5% 13,5% 19,2
% 

6,6
% 

7,0% 3,9
% 

3,1
% 

0,9% 0,4
% 

100,0% 

% by Total 12,2% 15,
7% 

17,5% 13,5% 19,2
% 

6,6
% 

7,0% 3,9
% 

3,1
% 

0,9% 0,4
% 

100,0% 

Table 18. Structure of cases with devitalized teeth of the UJ and LJ – in the left quadrant depending 
on the localization of the X-ray diagnosable TMD 

 Likeliho
od 

Ratio 
p 

 
Devitalized teeth of the UJ and LJ-on the left 

Total 0 1 2 3 4 5 6 7 8 9 14 

X-ray on Count 17 11 16 11 14 16 3 1 3 1 0 93   
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diagno
sable 
TMD 

th
e 
lef
t 

% by ТМD     18,3
% 

11,8
% 

17,2
% 

11,8
% 

15,1
% 

17,2
% 

3,2
% 

1,1
% 

3,2
% 

1,1
% 

0,0
% 

100,0
% 

13,242 0,210 

% by Total 7,4% 4,8% 7,0% 4,8% 6,1% 7,0% 1,3
% 

0,4
% 

1,3
% 

0,4
% 

0,0
% 

40,6% 

on 
th
e 
rig
ht 

Count 18 21 18 24 20 12 11 6 2 3 1 136 

% by ТМD    13,2
% 

15,4
% 

13,2
% 

17,6
% 

14,7
% 

8,8% 8,1
% 

4,4
% 

1,5
% 

2,2
% 

0,7
% 

100,0
% 

% by Total 7,9% 9,2% 7,9% 10,5
% 

8,7% 5,2% 4,8
% 

2,6
% 

0,9
% 

1,3
% 

0,4
% 

59,4% 

Total Count  35 32 34 35 34 28 14 7 5 4 1 229 

% by ТМD     15,3
% 

14,0
% 

14,8
% 

15,3
% 

14,8
% 

12,2
% 

6,1
% 

3,1
% 

2,2
% 

1,7
% 

0,4
% 

100,0
% 

% by Total 15,3
% 

14,0
% 

14,8
% 

15,3
% 

14,8
% 

12,2
% 

6,1
% 

3,1
% 

2,2
% 

1,7
% 

0,4
% 

100,0
% 

Table 19. Structure of cases with missing and devitalized teeth of the UJ  and LJ – in the right 
quadrant depending on the localization of the X-ray diagnosable TMD 

 Likeliho
od 

Ratio 
p 

 
Missing and devitalized teeth of the UJ  and LJ– on the right Total 

 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14    

X-
ray 
diag
nos
able 
TM
D 

on 
th
e 
lef
t 

Count 0 8 4 6 13 15 12 14 8 5 2 4 1 1 0 93 

21,655 

 

% by 
ТМD   

0,0
% 

8,6
% 

4,3
% 

6,5% 14,0
% 

16,
1% 

12,9
% 

15,1
% 

8,6
% 

5,4
% 

2,2
% 

4,3
% 

1,1
% 

1,1
% 

0,0
% 

100,0
% 

0,086 

% by  
Total 

0,0
% 

3,5
% 

1,7
% 

2,6% 5,7
% 

6,6
% 

5,2% 6,1
% 

3,5
% 

2,2
% 

0,9
% 

1,7
% 

0,4
% 

0,4
% 

0,0
% 

40,6
% 

on 
th
e 
rig
ht 

Count 1 12 15 16 13 17 13 9 9 12 6 2 3 3 5 136 

% by 
ТМD     

0,7
% 

8,8
% 

11,
0% 

11,8
% 

9,6
% 

12,
5% 

9,6% 6,6
% 

6,6
% 

8,8
% 

4,4
% 

1,5
% 

2,2
% 

2,2
% 

3,7
% 

100,0
% 

% by  
Total 

0,4
% 

5,2
% 

6,6
% 

7,0% 5,7
% 

7,4
% 

5,7% 3,9
% 

3,9
% 

5,2
% 

2,6
% 

0,9
% 

1,3
% 

1,3
% 

2,2
% 

59,4
% 

Total Count 1 20 19 22 26 32 25 23 17 17 8 6 4 4 5 229 
% by 
ТМD     

0,4
% 

8,7
% 

8,3
% 

9,6% 11,4
% 

14,
0% 

10,9
% 

10,0
% 

7,4
% 

7,4
% 

3,5
% 

2,6
% 

1,7
% 

1,7
% 

2,2
% 

100,0
% 

% by 
Total 

0,4
% 

8,7
% 

8,3
% 

9,6% 11,4
% 

14,
0% 

10,9
% 

10,0
% 

7,4
% 

7,4
% 

3,5
% 

2,6
% 

1,7
% 

1,7
% 

2,2
% 

100,0
% 

                 

Table 20. Structure of the cases with missing and devitalized teeth of the UJ and LJ – in the left 
quadrant depending on the localization of the X-ray diagnosable TMD 

 Likeli
hood 
Ratio 

p 
 

Missing and devitalized teeth of the UJ and LJ – on the left 

Total 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 

X-
ray 
dia
gn
os
abl
e 
T
M
D 

on the 
left  

 Count 3 2 10 9 10 17 12 8 7 6 3 3 1 0 1 1 0 93 

11,76
1 

0,7
60 

% by 
ТМD    

3,2
% 

2,2
% 

10,8
% 

9,7
% 

10,8
% 

18,3
% 

12,9
% 

8,6
% 

7,5
% 

6,5
% 

3,2
% 

3,2
% 

1,1
% 

0,0
% 

1,1
% 

1,1
% 

0,0
% 

100,0
% 

% by  
Total  

1,3
% 

0,9
% 

4,4
% 

3,9
% 

4,4
% 

7,4
% 

5,2
% 

3,5
% 

3,1
% 

2,6
% 

1,3
% 

1,3
% 

0,4
% 

0,0
% 

0,4
% 

0,4
% 

0,0
% 

40,6
% 

on the 
right  

Count 3 6 13 15 17 12 21 7 11 9 5 5 3 2 5 1 1 136 

% by 
ТМD    

2,2
% 

4,4
% 

9,6
% 

11,0
% 

12,5
% 

8,8
% 

15,4
% 

5,1
% 

8,1
% 

6,6
% 

3,7
% 

3,7
% 

2,2
% 

1,5
% 

3,7
% 

0,7
% 

0,7
% 

100,0
% 

% by 
Total 

1,3
% 

2,6
% 

5,7
% 

6,6
% 

7,4
% 

5,2
% 

9,2
% 

3,1
% 

4,8
% 

3,9
% 

2,2
% 

2,2
% 

1,3
% 

0,9
% 

2,2
% 

0,4
% 

0,4
% 

59,4
% 

Total Count 6 8 23 24 27 29 33 15 18 15 8 8 4 2 6 2 1 229 

% by  
ТМD     

2,6
% 

3,5
% 

10,0
% 

10,5
% 

11,8
% 

12,7
% 

14,4
% 

6,6
% 

7,9
% 

6,6
% 

3,5
% 

3,5
% 

1,7
% 

0,9
% 

2,6
% 

0,9
% 

0,4
% 

100,0
% 

% by 
Total 

2,6
% 

3,5
% 

10,0
% 

10,5
% 

11,8
% 

12,7
% 

14,4
% 

6,6
% 

7,9
% 

6,6
% 

3,5
% 

3,5
% 

1,7
% 

0,9
% 

2,6
% 

0,9
% 

0,4
% 

100,0
% 
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Fig. 16. A 47-year-old man with TMD on the right and with more devitalized teeth and a 

missing tooth in the left half of the oral cavity 

 
Fig. 17. A 51-year-old woman with TMD on the right and multiple devitalized teeth and more missing 

teeth in the right half of the oral cavity 

        In table 21 average values of dental indicators are compared depending on the 
localization of the TMD and the age of the patients - over and under 50 years. It is 
established that in younger patients (up to 50 years) with damage to the right TMJ, less 
number of devitalized and missing teeth in both halves of the oral cavity. In the cases over 
50 years old, when the more serious complications in the right TMD already occur, the 
opposite trend occurs, namely, most devitalized and missing teeth are in the right half of the 
oral cavity, which could be explained by the longer persistent and severe disorder of the 
adjacent TMJ (right). In older patients, the differences found between the average values of 
the compared dental indicators were much more pronounced than in younger patients. In 
cases over 50 a number of significant differences are already being registered. 

Table 21. Comparison of average values of dental indicators depending on the localization of TMD 
and the age of the patients – over/under 50 years. 

Age over and under 50 years. 
X-ray diagnosable 

TMD Count Mean 
Statistical 
deviation 

Mean 
difference 

 
t 

 
p 

under 
50 
years  

Missing and devitalized teeth of 
UJ – on the right 

on the left 42 2,93 1,673 0,292 0,803 0,423 

on the right 77 2,64 2,006    

Missing and devitalized teeth of 
UJ – on the left 

on the left 42 3,21 1,932 0,344 0,911 0,364 

on the right 77 2,87 1,989    

Missing and devitalized teeth of 
LJ – on the right 

on the left 42 2,19 1,534 0,074 0,244 0,807 

on the right 77 2,12 1,589    

Missing and devitalized teeth of 
LJ – on the left 

on the left 42 2,19 1,770 0,074 0,221 0,825 

on the right 77 2,12 1,717    

Missing and devitalized teeth of 
UJ and LJ– on the right 

on the left 42 5,12 2,752 0,366 0,632 0,529 

on the right 77 4,75 3,155    

Missing and devitalized teeth of 
UJ and LJ– on the left 

on the left 42 5,40 3,239 0,418 0,684 0,496 

on the right 77 4,99 3,156    
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Missing teeth of UJ and LJ– on 
the right 

on the left 42 2,17 1,752 0,024 0,068 0,946 

on the right 77 2,14 1,965    

Missing teeth of UJ and LJ– on 
the left 

on the left 42 2,14 2,007 -0,143 -0,369 0,713 

on the right 77 2,29 2,025    

Devitalized teeth of UJ and LJ– 
on the right 

on the left 42 2,95 1,873 0,342 0,891 0,375 

on the right 77 2,61 2,213    

Devitalized teeth of UJ and LJ– 
on the left 

on the left 42 3,19 2,308 0,489 1,105 0,271 

on the right 77 2,70 2,306    

over 
50 
years 

Missing and devitalized teeth of 
UJ – on the right 

on the left 51 3,73 1,721 -0,258 -0,681 0,497 

on the right 59 3,98 2,240    

Missing and devitalized teeth of 
UJ – on the left 

on the left 51 3,29 2,003 -1,028 -2,647 0,009 

on the right 59 4,32 2,055    

Missing and devitalized teeth of 
LJ – on the rught 

on the left 51 2,43 1,540 -0,518 -1,566 0,120 

on the right 59 2,95 1,925    

Missing and devitalized teeth of 
LJ – on the left 

on the left 51 2,39 1,511 -0,659 -1,737 0,085 

on the right 59 3,05 2,417    

Missing and devitalized teeth of 
UJ and LJ– on the right 

on the left 51 6,16 2,641 -0,775 -1,280 0,203 

on the right 59 6,93 3,562    

Missing and devitalized teeth of 
UJ and LJ– on the left 

on the left 51 5,69 2,895 -1,687 -2,656 0,009 

on the right 59 7,37 3,755    

Missing teeth of UJ and LJ– on 
the right 

on the left 51 3,04 1,959 -0,147 -0,349 0,728 

on the right 59 3,19 2,403    

Missing teeth of UJ and LJ– on 
the left 

on the left 51 2,92 2,096 -0,299 -0,719 0,474 

on the right 59 3,22 2,260    

Devitalized teeth of UJ and LJ– 
on the right 

on the left 51 3,12 2,151 -0,628 -1,400 0,164 

on the right 59 3,75 2,502    

 Devitalized teeth of UJ and LJ– 
on the left 

on the left 51 2,67 2,094 -1,164 -2,673 0,009 

on the right 59 3,83 2,472    

 
DISCUSSION ON THE SECOND TASK 

        The observed tendency for the given unilateral TMJ damage on the adjacent side to 
report a larger number of cases without missing or devitalized teeth, once again confirms 
the hypothesis that the opposite half of the unilateral TMD of the oral cavity was more 
loaded and, as a result, had more significant dental damage. This is most likely due to the 
sparing of the half of the masticatory apparatus adjacent to the joint damage. 
        The dependencies between the dental indicators (qualitatively expressible in this 
case), when considered for the right and left TMD (in tables 15, 17 and 19), show statistical 
significance of the obtained differences - p<0.05. These statistical data confirm the admitted 
hypothesis that the more severe TMD, which in the particular case are in the right upper 
and lower quadrant (here, for example, a higher percentage of cases with a more advanced 
degree of bone erosion of the condyle of the DM and with IV stage of generalized 
periodontitis (4th task) compared to left-sided joint disorders were registered, are the 
leading cause of the numerous missing and devitalized teeth. 
        Data from the study by Wang M.Q. et al. (2009) indicated that in terms of symptoms 
and signs of joint disorders in individuals with missing teeth, women were more susceptible 
to TMD than men. The younger the patients, the more susceptible they are to TMD, and the 
greater the number of dental quadrants with missing teeth, the greater the risk of subjects 
having TMD. (43) In the simultaneous analysis of the variables, the number of dental 
quadrants with missing posterior teeth and together with age and sex, the number of 
missing teeth appeared to influence the incidence of TMD. The authors concluded that the 
location of the missing teeth was the most important variable in the study influencing the 
incidence of TMD. There is a significant association between maxillary first premolar loss 
and the presence of TMD. (43) In conclusion, the researchers concluded that when the 
number of missing posterior teeth and the number of dental quadrants with missing 
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posterior teeth were analyzed together, TMJ changes increased, which were greater in 
young women. (43) 
    In the study by De Holanda A. et.al. 2018 authors found that individuals with ≤12 missing 
teeth were 16% (OR = 1.16; 95% CI 0.81 - 1.66) more likely to also have degenerative joint 
disease (DJD) than individuals with > 12 teeth. These results are consistent with other 
studies demonstrating a relationship between TMJ changes and missing teeth. (10,11,6) 
 

CONCLUSIONS ON THE SECOND TASK: 

1. In case of unilateral damage to the TMJ, there is local adjacent sparing of the masticatory 
apparatus with load mainly on the opposite side of the oral cavity. As a result of long-term 
unilateral loading, local adjacent damage occurs, leading to devitalization or absence of 
teeth. 
2. The higher number of missing and devitalized teeth involving the entire oral cavity in 
right-sided TMD is most likely associated with the significantly higher percentages of cases 
with a high degree of erosion of the condyle of the LJ and more severe generalized 
periodontitis (stage IV) found at this TMD localization. 
3. In women, a significantly higher average number of missing and devitalized teeth than in 
males. Most often, a more significant number of devitalized and missing teeth in the right 
half of the oral cavity. 
4. The positivization of statistically significant differences between the dental variables 
(devitalized and missing teeth) in right-sided TMJ damage is probably the result of the 
higher stage of periodontitis and bone erosion of the condyle of the LJ in this type of local 
disorder. 
5. In patients with right-sided TMD, a significantly higher number of missing and devitalized 
teeth than in the TMD on the left. This trend of large number of simultaneously affected 
teeth in TMD on the right is found in both halves of the oral cavity. 
6. Missing and devitalized teeth are more often found on the opposite side of the TMD (as a 
result of sparing the adjacent half of the masticatory apparatus and main loading of the 
opposite), but it is important to emphasize that in the most severe cases with numerous 
missing and devitalized teeth are found on the side of the TMD itself. 
7. In the case of the most severe TMJ disabilities from the same country, the highest 
number of missing and devitalized teeth, which most likely indicates an advanced 
destructive process in the adjacent dental structures and involvement of the adjacent 
vascular-nerve bundle. 
8. Severe local TMD are associated with numerous missing and devitalized teeth in the 
adjacent half of the oral cavity. Most likely, this points to the relationship between TMD and 
the risk of severe dental damage leading to total edentulism. The extremely important role 
of TMD for the state of dental health has been demonstrated. 
9. In the presence of numerous missing and devitalized teeth (which have been treated with 
difficulty and/or unsuccessfully mainly in one half of the oral cavity, one should think about 
severe local TMD and thoroughly examine the adjacent TMJ. 
 

VI. RESULTS OF THE THIRD TASK 

Dependencies between unilateral X-ray diagnosable TMD and the parameters of the 
cephalometric parameters of the mandible 

         In this task, we sought to establish whether there is a relationship between unilateral 
X-ray diagnosable TMD and the parameters of the cephalometric indicators of LJ. 
         In the table 22 is presented the paired comparisons and differences between the 
measured seven cephalometric indicators (described in the Material and methods chapter), 
giving their average sizes on the left and right of the mandible, without dividing the patients 
depending on which side the TMD is on. The differences in the compared variables and 
their significance are also given. All differences found in this case were below one 
millimeter, with the only statistically significant difference being when comparing C1 – D 
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Ang pairs. - C2 - L Ang., t-3.268, p=0.001. With the comparison of the remaining 
cephalometric indicators, there are no statistically significant differences between the two 
halves of the oral cavity - p>0.05. 

Table 22. Average values of cephalometric indicators from the left and right part of the mandible 
 Count Mean Statistical 

deviation 
Mean 

differences 
t 
 

p 
 

Pair 1 Go D-Int. - Go D-Ext. 
Go L-Int. - Go L-Ext. 

229 
229 

32,0083 
31,9873 

4,09439 
3,96349 

0,0209 0,170 0,865 

Pair 2 Go D-Int. - Go М-Ext. 
Go L-Int. - Go М-Ext. 

229 
229 

55,3769 
55,567 

6,05916 
6,1926 

-0,1899 -0,938 0,349 

Pair 3 Go D-Ext. - Go М-Ext. 
Go L-Ext.- Go М-Ext. 

229 
229 

78,604 
78,804 

7,8038 
8,0130 

-0,2000 -0,917 0,360 

Pair 4 D Ang. - M Ang. 
L Ang. - M Ang. 

229 
229 

81,569 
81,624 

8,5349 
8,6910 

-0,0550 -0,216 0,829 

Pair 5 СM - Go D-Ext. 
СМ - Go L-Ext. 

229 
229 

95,657 
95,642 

9,6745 
9,8028 

0,0153 0,120 0,904 

Pair 6 C1 – D Ang. 
C2 - L Ang. 

229 
229 

59,173 
58,657 

6,9317 
6,6451 

0,5166 3,268 0,001 

Pair 7 Angle D Ang. 
Angle L Ang. 

229 
229 

120,545 
120,755 

5,9384 
5,7171 

-0,2105 -1,016 0,311 

 

 
Fig. 18. A 44-year-old woman with TMD on the right. All cephalometric indicators on the right 

have a higher value 

  
Fig. 19. A 40-year-old woman with TMD on the left. All cephalometric indicators have a higher value 

on the right 

        The mean values of the measured cephalometric indicators were compared depending 
on whether they were found in left or right TMD patients, thus forming a total of 14 pairs of 
variables for comparison (Table 23). Of the pairs thus compared, statistically significant 
differences were found in a total of five comparisons, four of which were found in the 
comparison of: Go L-Int. - Go M-Ext. (t=-1.725, p=0.086, MD=-1.4233), Go L-Ext. - Go M-
Ext. (t=-1.881, p=0.061, MD=-1.9783); L Ang. - M Ang. (t=-1.866, p=0.063, MD=-2.1233) 
and CM - Go D-Ext. (t=-1.895, p=0.059, MD=2.0554). The statistically significant 
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differences between variables found here are greater than 1 millimeter and are significant at 
90% confidence level. Only one of the established differences in the indicator C2- L Ang. 
(t=-2.024, p=0.044, MD=-1.7975) is significant at 95% confidence of the results. It makes an 
impression in the table 23 that all variables in the right-sided damage of TMJ, without 
indicators Angle D Ang. and Angle L Ang., have a higher value than those of the left TMJ, 
and it does not matter if the left cephalometric index is measured or the right one. 

Table 23. Average values of cephalometric indicators from the left and right part of the mandible 
depending on the localization of the TMD 

 
X-ray diagnosable TMD Count Mean 

Statistical 
deviation 

Mean 
difference 

t 
 

p 

Go D-Int. - Go D-Ext. on the left 93 31,7602 4,35656 -0,41773 -0,758 0,450 

on the right 136 32,1779 3,91241    

Go L-Int. - Go L-Ext. on the left 93 31,6129 3,92637 -0,63048 -1,183 0,238 

on the right 136 32,2434 3,98279    

Go D-Int. - Go М-Ext. on the left 93 54,6871 5,76728 -1,16143 -1,428 0,155 

on the right 136 55,8485 6,22782    

Go L-Int. - Go М-Ext. on the left 93 54,722 6,0577 -1,4233 -1,725 0,086 

on the right 136 56,145 6,2394    

Go D-Ext. - Go М-Ext. on the left 93 77,781 7,4353 -1,3863 -1,322 0,187 

on the right 136 79,167 8,0244    

Go L-Ext.- Go М-Ext. on the left 93 77,629 7,4700 -1,9783 -1,881 0,061 

on the right 136 79,607 8,2954    

D Ang. - M Ang. on the left 93 80,596 7,9797 -1,6396 -1,431 0,154 

on the right 136 82,235 8,8619    

L Ang. - M Ang. on the left 93 80,363 8,0329 -2,1233 -1,866 0,063 

on the right 136 82,487 9,0415    

СМ - Go D-Ext. on the left 93 94,437 9,3136 -2,0554 -1,584 0,115 

on the right 136 96,492 9,8606    

СМ - Go L-Ext. on the left 93 94,166 9,0122 -2,4859 -1,941 0,054 

on the right 136 96,651 10,2184    

C1 – D Ang. on the left 93 58,512 6,8440 -1,1139 -1,200 0,232 

on the right 136 59,626 6,9800    

C2 - L Ang. on the left 93 57,589 6,5406 -1,7975 -2,024 0,044 

on the right 136 59,387 6,6409    

Angle D Ang. on the left 93 120,765 6,0162 0,3704 0,463 0,644 

on the right 136 120,394 5,9022    

Angle L Ang. on the left 93 121,072 5,6041 0,5338 0,693 0,489 

on the right 136 120,538 5,8037    

 

         In the table 24 is presented the comparison between the average values of the 
cephalometric indicators in the patients under 50 years old. The same trend that was found 
in the table 23, that is, with right-sided damage, the average values of all measured 
cephalometric parameters are greater than those with the registered left-sided TMD. From 
the differences found, it can be seen that they are below 1 millimeter for all the indicators 
studied, except for one indicator - Angle L Ang. In this analysis, not a single statistically 
significant difference was recorded - p>0.05. 

Table 24. Comparison between cephalometric indicators in patients under 50 years old according to 
the localization of TMD 

Age ТМD Count Mean Statistical deviation Mean difference t p 

Under 
50 
years 

Go D-Int. - Go D-Ext. on the left 42 31,2024 3,50007 -0,60931 -0,790 0,431 

on the right 77 31,8117 4,27560    

Go L-Int. - Go L-Ext. on the left 42 31,1476 3,37792 -0,57835 -0,767 0,445 

on the right 77 31,7260 4,19788    

Go D-Int. - Go М-
Ext. 

on the left 42 55,3667 5,24793 0,17186 0,143 0,886 

on the right 77 55,1948 6,72626    

Go L-Int. - Go М-Ext. on the left 42 55,055 5,6166 -0,4348 -0,358 0,721 
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on the right 77 55,490 6,6769    

Go D-Ext. - Go М-
Ext. 

on the left 42 78,048 6,4065 -0,2394 -0,155 0,877 

on the right 77 78,287 8,7952    

Go L-Ext.- Go М-Ext. on the left 42 77,624 6,6707 -0,9359 -0,603 0,548 

on the right 77 78,560 8,7593    

D Ang. - M Ang. on the left 42 81,229 6,9642 -0,1195 -0,072 0,943 

on the right 77 81,348 9,4689    

L Ang. - M Ang. on the left 42 80,676 7,4984 -0,8173 -0,488 0,627 

on the right 77 81,494 9,3340    

См - Go D-Ext. on the left 42 94,874 8,2535 -0,4015 -0,210 0,834 

on the right 77 95,275 10,7880    

СМ - Go L-Ext. on the left 42 94,681 7,9780 -0,7229 -0,377 0,707 

on the right 77 95,404 10,9469    

C1 – D Ang. on the left 42 59,017 6,1593 0,3621 0,265 0,792 

on the right 77 58,655 7,5997    

C2 - L Ang. on the left 42 57,945 6,1254 -0,5833 -0,439 0,662 

on the right 77 58,529 7,3292    

Angle D Ang. on the left 42 121,514 5,2778 0,8468 0,733 0,465 

on the right 77 120,668 6,3936    

Angle L Ang. on the left 42 121,888 4,6326 1,3050 1,199 0,233 

on the right  77 120,583 6,1632    
 

         In the table 25 is presented the comparisons between the cephalometric indicators in 
patients over 50 years old, grouped according to TMD on the left or on the right. It was 
found that when they were compared in pairs, much larger between-group differences were 
already found than in the younger patients. These differences ranged from over 2 
millimeters to over 4 millimeters when comparing a given cephalometric index. Ten 
statistically significant intergroup differences were found in the specific analysis. It is 
interesting to note that in younger patients (under 50 years) in indicators - Angle D Ang. and 
Angle L Ang. a corresponding difference of 0.85 degrees (Angle D Ang.) and a difference of 
1.31 degrees (Angle L Ang.) were observed, depending on the localization of the TMD. In 
older patients between the indicators Angle D Ang. and Angle L Ang. a significantly smaller 
difference is found, and it is already from 0.11 degrees (for the indicator Angle D Ang.) to 
0.8 degrees (for the indicator Angle L Ang.), according to the position of the TMD. 
Table 25. Comparison between cephalometric indicators in patients over 50 years old. according to 

the localization of TMD 

     Age X-ray diagnosable TMD Count Mean 
Statistical 
deviation 

Mean 
difference 

 
t 

 
p 

Over 50 
years  

Go D-Int. - Go D-Ext. on the left 51 32,2196 4,93968 -0,43632 -0,548 0,585 

on the right 59 32,6559 3,35612    

Go L-Int. - Go L-Ext. on the left 51 31,9961 4,32180 -0,92257 -1,220 0,225 

on the right 59 32,9186 3,60710    

Go D-Int. - Go М-Ext. on the left 51 54,1275 6,15714 -2,57424 -2,326 0,022 

on the right 59 56,7017 5,44849    

 Go L-Int. - Go М-Ext. on the left 51 54,447 6,4406 -2,5529 -2,232 0,028 

on the right 59 57,000 5,5573    

Go D-Ext. - Go М-
Ext. 

on the left 51 77,561 8,2436 -2,7545 -1,921 0,057 

on the right 59 80,315 6,7928    

Go L-Ext.- Go М-Ext. on the left 51 77,633 8,1354 -3,3412 -2,240 0,027 

on the right 59 80,975 7,5015    

D Ang. - M Ang. on the left 51 80,075 8,7624 -3,3187 -2,085 0,039 

on the right 59 83,393 7,9309    

L Ang. - M Ang. on the left 51 80,106 8,5133 -3,6772 -2,255 0,026 

on the right 59 83,783 8,5497    

СМ - Go D-Ext. on the left 51 94,076 10,1712 -4,0032 -2,270 0,025 

on the right 59 98,080 8,3238    

СМ - Go L-Ext. on the left 51 93,741 9,8410 -4,5385 -2,524 0,013 
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on the right 59 98,280 9,0138    

C1 – D Ang. on the left 51 58,096 7,3952 -2,7971 -2,205 0,030 

on the right 59 60,893 5,9020    

C2 - L Ang. on the left 51 57,296 6,9103 -3,2107 -2,716 0,008 

on the right 59 60,507 5,4778    

Angle D Ang. on the left 51 120,147 6,5495 0,1098 0,098 0,922 

on the right 59 120,037 5,2239    

Angle L Ang. on the left 51 120,400 6,2585 -0,0797 -0,072 0,943 

on the right  59 120,480 5,3496    
 

         The average values of the studied indicators are presented in the table 26, which are 
again grouped depending on whether the TMD is on the left or right, but also depending on 
the degree to which the condylar bone erosion was recorded. In the case of superficial 
disorders, the so-called mild erosion (when the bone erosion of the condyle of the LJ is less 
pronounced, i.e. there is a loss of continuity of the articular cortical layer), we have relatively 
similar values of the cephalometric data, while not a single statistically significant difference 
was found in thus, the grouped indicators and the differences found in the compared 
cephalometric parameters were below 1 millimeter in the younger patients. But in the 
analysis of the data, when patients have condylar bone erosion and the disturbance in the 
bone is already at a significant depth, the so-called moderate erosion (when both compact 
and spongiosa are disturbed, i.e. there is a loss of continuity of the articular cortical layer 
and reduced density extending into the adjacent subcortical layer) the differences that are 
established between the compared cephalometric indicators are quite clearly reported. 
Again, as in all cases, when TMD is on the right, the measured indicators for both halves of 
the LJ are greater than in patients with TMD on the left. The differences found in patients 
with more severe condylar bone erosion were already on the order of more than 1 
millimeter, reaching up to 4 millimeters. This difference was found when comparing CM - 
Go L-Ext. The statistically significant differences, which are established in this case at 95% 
confidence of the results, are in the comparisons of indicators: Go L-Int. - Go M-Ext. t=-
2.175, p=0.031, MD=-2.4011, Go L-Ext. - Go M-Ext. t=-2.312, p=0.022, MD=-3.3259, L 
Ang. - M Ang. t=-2.152, p=0.033, MD=-3.4093, CM - Go L-Ext. t=-2.323, p=0.022, MD=-
3.9916 and C2 - L Ang. t=-2.593, p=0.011, MD=-2.8709. In the comparison between the 
indicators CM - Go D-Ext. t=-1.944, p=0.054, MD=-3.2712 and C1 – D Ang. t=-1.705, 
p=0.091, MD=-2.0120. These statistical differences are significant at the 90% confidence 
level of the results. 
         It is interesting to note that when comparing the indicators - Angle D Ang. and Angle L 
Ang. depending on where the TMD is located, in cases where there is condylar bone 
erosion with surface disturbances, the measured angles are over 121 degrees. Patients 
who have condylar bone erosion accompanied by a significant disturbance in depth, these 
angles begin to become sharper and are on the order of 120.48 degrees, reaching 119.90 
degrees. 

Table 26. Average values of cephalometric indicators from the left and right part of the mandible 
depending on the localization of the TMD and the degree of bone erosion of the condyle of the LJ 

Bone erosion of the condyle of the LJ-degree     ТМD Count Mean 
Statistical 
deviation 

Mean 
difference 

t p 

superficial 
disorders – (only 
the compacta is 
affected) 

Go D-Int. - Go D-Ext. 
on the left 40 32,2325 3,95179 0,40231 0,459 0,647 

on the right 53 31,8302 4,35394    

Go L-Int. - Go L-Ext. 
on the left 40 31,5775 3,47168 -0,03193 -0,039 0,969 

on the right 53 31,6094 4,18639    

Go D-Int. - Go М-Ext. 
on the left 40 54,7250 5,69366 -0,45802 -0,355 0,723 

on the right 53 55,1830 6,48349    

Go L-Int. - Go М-Ext. 
on the left 40 55,200 5,5183 0,0208 0,017 0,987 

on the right 53 55,179 6,3048    

Go D-Ext. - Go М-Ext. 
on the left 40 78,048 7,1226 -0,2355 0,142 0,887 

on the right 53 78,283 8,4639    

Go L-Ext.- Go М-Ext. on the left 40 78,085 6,7744 0,0492 0,031 0,975 
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on the right 53 78,036 8,1296    

D Ang. - M Ang. 
on the left 40 80,717 7,5736 0,6787 0,381 0,704 

on the right 53 81,396 9,1432    

L Ang. - M Ang. 
on the left 40 80,760 7,1615 -0,1815 -0,108 0,914 

on the right 53 80,942 8,6320    

СM - Go D-Ext. 
on the left 40 95,020 8,6446 -0,2574 -0,126 0,900 

on the right 53 95,277 10,5352    

СМ - Go L-Ext. 
on the left 40 94,783 8,3298 -0,2401 -0,119 0,906 

on the right 53 95,023 10,5686    

C1 – D Ang. 
on the left 40 59,208 6,3357 0,1660 0,109 0,913 

on the right 53 59,042 7,8699    

C2 - L Ang. 
on the left 40 58,383 6,0300 -0,2609 -0,177 0,860 

on the right 53 58,643 7,6779    

Angle D Ang. 
on the left 40 121,185 5,4461 0,1624 0,129 0,897 

on the right 53 121,023 6,3794    

Angle L Ang. 
on the left 40 121,862 5,0799 0,3210 0,268 0,790 

on the right  53 121,542 6,1708    

disorders in 
significant depth 
(the compacta 
and spongiosa 
are affected) 

Go D-Int. - Go D-Ext. 
on the left 53 31,4038 4,64389 -0,99623 -1,401 0,164 

on the right 83 32,4000 3,61261    

Go L-Int. - Go L-Ext. 
on the left 53 31,6396 4,27013 -1,00857 -1,434 0,154 

on the right 83 32,6482 3,81781    

Go D-Int. - Go М-Ext. 
on the left 53 54,6585 5,87640 -1,61500 -1,533 0,128 

on the right 83 56,2735 6,06043    

Go L-Int. - Go М-Ext. 
on the left 53 54,360 6,4634 -2,4011 -2,175 0,031 

on the right 83 56,761 6,1561    

Go D-Ext. - Go М-Ext. 
on the left 53 77,579 7,7243 -2,1521 -1,584 0,116 

on the right 83 79,731 7,7300    

Go L-Ext.- Go М-Ext. 
on the left 53 77,285 8,0015 -3,3259 -2,312 0,022 

on the right 83 80,611 8,2923    

D Ang. - M Ang. 
on the left 53 80,504 8,3437 -2,2673 -1,507 0,134 

on the right 83 82,771 8,6910    

L Ang. - M Ang. 
on the left 53 80,064 8,6883 -3,4093 -2,152 0,033 

on the right 83 83,473 9,2090    

См - Go D-Ext. 
on the left 53 93,996 9,8469 -3,2712 -1,944 0,054 

on the right 83 97,267 9,3878    

СМ - Go L-Ext. 
on the left 53 93,700 9,5469 -3,9916 -2,323 0,022 

on the right 83 97,692 9,9127    

C1 – D Ang. 
on the left 53 57,987 7,2189 -2,0120 -1,705 0,091 

on the right 83 59,999 6,3696    

C2 - L Ang. 
on the left 53 56,991 6,8967 -2,8709 -2,593 0,011 

on the right 83 59,861 5,8854    

Angle D Ang. 
on the left 53 120,447 6,4461 0,4544 0,436 0,664 

on the right 83 119,993 5,5790    

Angle L Ang. 
on the left 53 120,475 5,9470 0,5779 0,579 0,564 

on the right  83 119,898 5,4990    

 

DISCUSSION ON THE THIRD TASK. 

         A number of authors established dependencies between TMD and changes in 
orofacial structures, which was also reported in our case in the form of significant 
differences between cephalometric indicators depending on the localization of TMD. The 
present results indicate the following relationship: in the case of right-sided TMD in the 
studied patients, greater values of the cephalometric indicators were reported when 
comparing the left half to the right half of the oral cavity, compared to patients with left-sided 
TMJ damage. 
         Age deepens the differences between the analyzed cephalometric indicators of the 
mandible in right-sided TMD. This is more significantly pronounced in patients with right 
TMD than in cases with left-sided TMJ damage. With a more severe degree of bone erosion 
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of the condyle of the LJ, the resulting asymmetry in the cephalometric dimensions of the 
mandible deepens. 
          It is also important to note another finding that in the presence of a more severe 
degree of bone erosion there is a "sharpening" of the angles of the mandible. 
          The reasons for the observed pronounced asymmetry in the cephalometric 
dimensions of the LJ in patients with unilateral TMD, which increases with age and the 
deepening bone erosion of the LJ condyle, are unknown to us and require further scientific 
research. 
           Authors believe that each component of the masticatory system has a specific 
structural tolerance and the initial changes are seen first in the structures with the lowest 
tolerance. (30,33) In order for structural changes to occur, it is necessary for a given load to 
exceed the adaptation capabilities of the tissues (5), and the most common symptoms and 
signs of TMD are: tooth wear, non-carious lesions, increased tooth sensitivity, periodontitis, 
increased tooth mobility, masticatory muscle pain, TMJ pain and noise, ear pain, headache, 
etc. (8,13,14,18,20,21,29,24) 

         In the context of the attempt to explain the changes in the cephalometric indicators 
registered in our study in the presence of TMD, the data from the studies of Fricton J.R. 
(2007) and Wright E.F. (2005). (17,44) The authors believe that the initial response of 
masticatory muscles to TMD and trauma is protective muscle contraction, but if it is of high 
intensity and duration, it will lead to ischemic disturbances in the adjacent tissues. Authors 
consider it to be a response of the CNS against injury or threat of injury and is called 
protective muscle splinting. Fishman S.M. et al. (2009), Holmgren et al. (1990), Suganuma 
et al. (2007) and Harrel S.K. (2001) found that there are neurosensory connections between 
the masseter, temporalis muscles, and periodontal proprioceptors that coordinate 
contraction of the powerful masticatory muscles. (16,22,41,19) 
 

CONCLUSIONS ON THE THIRD TASK: 
1. For right-sided TMD, larger sizes of cephalometric indicators are reported, with the 
exception of angle D Ang. and angle L Ang. (both in the left half and in the right half of the 
oral cavity) compared to patients with left-sided TMJ impairments. 
2. With advancing age (in dynamics) the differences between the analyzed cephalometric 
indicators of the mandible except for the angle D Ang. and angle L Ang. in the case of right-
sided TMD, they deepen compared to cases of left-sided damage. 
3. With a more severe degree of bone erosion of the condyle of the LJ, the asymmetry in 
the cephalometric dimensions of the mandible increases, with the exception of the angle D 
Ang. and angle L Ang., with right-sided TMD having larger cephalometric dimensions than 
patients with left TMD. 
4. With a more severe degree of bone erosion, there is a "sharpening" of the angles of the 
mandible, which can be considered as a possible guiding diagnostic criteria in registration 
 

 

VII. RESULTS OF THE FOURTH TASK 

Generalized periodontitis and unilateral temporomandibular disorders 

        In this task, it is established whether there is a relationship between the unilateral X-
ray diagnosable TMD and the localization of the analyzed characteristics (stages) of the 
periodontal indicators. The data are presented here, grouped according to the stage of 
periodontitis and the characteristics of this indicator in the distribution by groups, which are 
distinguished according to whether the TMD is left or right. 
        In the table 27 is shown the distribution of the stages of generalized periodontitis 
among the examined patients depending on the location of the X-ray diagnosable TMJ 
disorder. It was found that 65.2% of the examined had II stage of generalized periodontitis 
and right-sided TMJ damage, which is almost twice as many cases as those with this stage 
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of periodontitis and left TMJ damage 34.8%. In the cases with III stage of generalized 
periodontitis with right-sided damage, 5D7.4% of TMJ and with left-sided damage of TMJ 
are 42.6%. In IV stage of generalized periodontitis, the difference between the compared 
relative shares in patients depending on the location of the joint damage has already 
increased threefold and 75% of the examined have right-sided TMJ damage and with IV 
stage of generalized periodontitis, and left-sided TMJ damage and with IV stage of 
generalized periodontitis are 25%. In total, of all examined, the highest percentage with 
right-sided joint damage were cases with III stage of generalized periodontitis, and these 
were (109) 47.6% of the entire sample (229 examined patients). 

Table 27. Stage of generalized periodontitis in patients according to the localization of TMD 

 ТМD 

Общо 

Likelihoo
d Ratio 

p 
 On the left On the right 

Stage 
of 
general
ized 
periodo
ntitis 

II  
stage 

Count 8 15 23 

2,370 0,306 

% by stage of generalized periodontitis 34,8% 65,2% 100,0% 

% by Total 3,5% 6,6% 10,0% 

III  
stage 

Count 81 109 190 

by stage of generalized periodontitis 42,6% 57,4% 100,0% 

% by Total 35,4% 47,6% 83,0% 

IV  
stage 

Count 4 12 16 

% by stage of generalized periodontitis 25,0% 75,0% 100,0% 

% by Total  1,7% 5,2% 7,0% 

Total Count 93 136 229 

by stage of generalized periodontitis 40,6% 59,4% 100,0% 

% by Total 40,6% 59,4% 100,0% 

        
        Table 28 shows the distribution of patients again according to the stage of generalized 
periodontitis and the location of the temporomandibular damage, but in this case the 
examined are divided into age subgroups: under and over 50 years old. The idea of this 
additional redistribution of cases is to see with advancing age is there any more specific 
development of these conditions in the studied contingent. In cases under the age of 50, 
the examined with stage II, III and IV of generalized periodontitis and with right-sided TMJ 
damage are about twice as many as those with the cited stages of generalized periodontitis 
and with left-sided TMJ damage. 
         The percentages of groups with right-sided TMJ damage are distributed as follows: 
with stage II generalized periodontitis are 66.7%, with stage III and this location are 64.2%, 
and with stage IV and right-sided TMJ damage are 66, 7% of those surveyed. In the cases 
that are over 50 years of age and have right-sided TMJ damage, the trends that are 
characteristic of younger patients under 50 years of age are generally repeated. But in the 
subgroups with IV stage of generalized periodontitis and with right-sided TMJ damage, the 
ratio to the cases of X-ray diagnosable left-sided damage and with this stage of the 
subgroups is already 4:1.  

Table 28. Stage by generalized periodontitis in patients according to TMD localization and age 
over and under 50 years. 

 Age over and under 50 years. 

TMD 

Total of the left of the right 

Under 
50 
years  

Stage of 
generalized 
periodontitis 

II 
stage 

Count 6 12 18 

% by stage of generalized periodontitis 33.3% 66.7% 100.0% 

% by the Total 5.0% 10.1% 15.1% 

III stage Count 34 61 95 

% by stage of generalized periodontitis 35.8% 64.2% 100.0% 

% by the Total 28.6% 51.3% 79.8% 

IV stage Count 2 4 6 

% by stage of generalized periodontitis 33.3% 66.7% 100.0% 

% by the Total 1.7% 3.4% 5.0% 

Total Count 42 77 119 

% by stage of generalized periodontitis 35.3% 64.7% 100.0% 



 

36 
 

% by the Total 35.3% 64.7% 100.0% 

over 50 
years  

Stage of 
generalized 
periodontitis 

II stage Count 2 3 5 

% by stage of generalized periodontitis 40.0% 60.0% 100.0% 

% by the Total 1.8% 2.7% 4.5% 

III stage Count 47 48 95 

% by stage of generalized periodontitis 49.5% 50.5% 100.0% 

% by the Total 42.7% 43.6% 86.4% 

IV stage Count 2 8 10 

% by stage of generalized periodontitis 20.0% 80.0% 100.0% 

% by the Total 1.8% 7.3% 9.1% 

Total Count 51 59 110 

% by stage of generalized periodontitis 46.4% 53.6% 100.0% 

% by the Total 46.4% 53.6% 100.0% 

Total Stage of 
generalized 
periodontitis 

II stage Count 8 15 23 

% by stage of generalized periodontitis 34.8% 65.2% 100.0% 

% by the Total 3.5% 6.6% 10.0% 

III stage Count 81 109 190 

% by stage of generalized periodontitis 42.6% 57.4% 100.0% 

% by the Total 35.4% 47.6% 83.0% 

IV stage Count 4 12 16 

% by stage of generalized periodontitis 25.0% 75.0% 100.0% 

% by the Total 1.7% 5.2% 7.0% 

Total Count 93 136 229 

% by stage of generalized periodontitis 40.6% 59.4% 100.0% 

% by the Total 40.6% 59.4% 100.0% 

 
        In the table 29 is shown the distribution of the examined men depending on their 
gender, age over and under 50 years, stage of generalized periodontitis and X-ray 
diagnosable TMD. In younger men, the following relative shares were found in cases with 
right-sided TMD: 

- II stage of generalized periodontitis was found in all men (100%), which were 5 
cases. 

- With stage III are men up to 50 years old, who have a disability on the right. 69.8% 
of those surveyed. 

- With IV stage in this group are distributed depending on whether the TMD is on the 
left or on the right, and it is 50% for both compared groups (Table 29). 
         In total, in men who are up to 50 years old and have generalized periodontitis, the 
distribution is as follows: 71.2% of them have TMD on the right and 28.8% have TMD on 
the left. In men who are over 50 years old and have generalized periodontitis and damage 
to the TMJ on the right, the distribution is presented as follows: 48.8% of them have III 
stage generalized periodontitis and with TMD on the right, 66.7 % of them have the same 
characteristics. The total for men who are over 50 years of age and have registered 
generalized periodontitis, without taking into account the degree of damage is 50% to 50% 
(Table 29). 
         In the table 30 the cases of women are presented, distributed depending on whether 
they are over or under 50 years old, the stage of generalized periodontitis and the damage 
of the TMJ on the left or on the right. In the subgroups that are under 50 years old (with 
stage II, III and IV) and have generalized periodontitis, and have right-sided damage, there 
are respectively: 53.8%, 59.6% and 100% of women who are up to 50 years and have 
stage IV periodontitis and right-sided damage. In total, for women who are under 50 years 
and have generalized periodontitis, the location of temporomandibular damage is 
distributed as follows: 59.7% have right-sided damage, and 43.3% have left-sided TMJ 
damage (Table 30). 
         In cases where women are over 50 years, the distribution of generalized periodontitis 
by stage is as follows: with right-sided damage and II stage of generalized periodontitis, 
66.7% of them, with III stage of generalized periodontitis, 51.9%, and with IV stage of 
generalized periodontitis and right-sided TMJ damage are 85.7%. Again, it was registered 
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that in women with the most severe stage of generalized periodontitis (stage IV), a much 
higher percentage of cases had right-sided TMJ damage. The ratio of women over 50 years 
of age and with IV stage generalized periodontitis depending on right- or left-sided TMJ 
damage is: 5.99:1 (Table 30). 

In general, for all women, the distribution of generalized periodontitis is respectively: 
58.0% with right-sided TMD and 42.0% with left-sided damage (Table 30). 
Table 29. Stage by generalized periodontitis in male patients according to TMD localization and age over and 

under 50 years 

Gender 

Age over and under 50 years  X-ray diagnosable TMD 

Total  of the left of the right 

A man under 
50 
years 

Stage of 
generalized 
periodontitis 

 II  
stage 
 

Count 0 5 5 

% by stage of generalized periodontitis 0.0 % 100.0% 100.0% 

% by the Total 0.0 % 9.6% 9.6% 

III  
stage 

Count 13 30 43 

% by stage of generalized periodontitis 30.2% 69.8% 100.0% 

% by the Total 25.0% 57.7% 82.7% 

IV  
stage 

Count 2 2 4 

% by stage of generalized periodontitis 50.0% 50.0% 100.0% 

% by the Total 3.8% 3.8% 7.7% 

Total Count 15 37 52 

% by stage of generalized periodontitis 28.8% 71.2% 100.0% 

% by the Total 28.8% 71.2% 100.0% 

over 
50 
years 

Stage of 
generalized 
periodontitis 

II  
stage 

Count 1 1 2 

% by stage of generalized periodontitis 50.0% 50.0% 100.0% 

% by the Total 2.2% 2.2% 4.3% 

III 
stage 

Count 21 20 41 

% by stage of generalized periodontitis 51.2% 48.8% 100.0% 

% by the Total 45.7% 43.5% 89.1% 

IV  
stage 

Count 1 2 3 

% by stage of generalized periodontitis 33.3% 66.7% 100.0% 

% by the Total 2.2% 4.3% 6.5% 

Total Count 23 23 46 

% by stage of generalized periodontitis 50.0% 50.0% 100.0% 

% by the Total 50.0% 50.0% 100.0% 

Total Stage of 
generalized 
periodontitis 

 II  
stage 

Count 1 6 7 

% by stage of generalized periodontitis 14.3% 85.7% 100.0% 

% by the Total 1.0% 6.1% 7.1% 

III  
stage 

Count 34 50 84 

% by stage of generalized periodontitis 40.5% 59.5% 100.0% 

% by the Total 34.7% 51.0% 85.7% 

IV  
stage 

Count 3 4 7 

% by stage of generalized periodontitis 42.9% 57.1% 100.0% 

% by the Total 3.1% 4.1% 7.1% 

Total Count 38 60 98 

% by stage of generalized periodontitis 38.8% 61.2% 100.0% 

% by the Total 38.8% 61.2% 100.0% 

 
Table 30. Stage by generalized periodontitis in female patients according to TMD localization and age over 

and under 50 years 

Gender 

Age over and under 50 years  

X-ray diagnosable TMD 

Total of the left of the right 

  % by the Total 38.8% 61.2% 100.0% 

Woman under 50 
years 

Stage of 
generalized 
periodontitis 

 II 
stage 

Count 6 7 13 

% by stage of generalized periodontitis 46.2% 53.8% 100.0% 

% by the Total 9.0% 10.4% 19.4% 

III  
stage 

Count 21 31 52 

% by stage of generalized periodontitis 40.4% 59.6% 100.0% 

% by the Total 31.3% 46.3% 77.6% 

IV  
stage 

Count 0 2 2 

% by stage of generalized periodontitis 0.0% 100.0% 100.0% 
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% by the Total 0.0% 3.0% 3.0% 

Total Count 27 40 67 

% by stage of generalized periodontitis 40.3% 59.7% 100.0% 

% by the Total 40.3% 59.7% 100.0% 

over 50 
years  

Stage of 
generalized 
periodontitis 

 II  
stage 

Count 1 2 3 

% by stage of generalized periodontitis 33.3% 66.7% 100.0% 

% by the Total 1.6% 3.1% 4.7% 

III  
stage 

Count 26 28 54 

% by stage of generalized periodontitis 48.1% 51.9% 100.0% 

% by the Total 40.6% 43.8% 84.4% 

IV  
stage 

Count 1 6 7 

% by stage of generalized periodontitis 14.3% 85.7% 100.0% 

% by the Total 1.6% 9.4% 10.9% 

Total Count 28 36 64 

% by stage of generalized periodontitis 43.8% 56.3% 100.0% 

% by the Total 43.8% 56.3% 100.0% 

Total Stage of 
generalized 
periodontitis 

 II  
stage 
 

Count 7 9 16 

% by stage of generalized periodontitis 43.8% 56.3% 100.0% 

% by the Total 5.3% 6.9% 12.2% 

III  
stage 

Count 47 59 106 

% by stage of generalized periodontitis 44.3% 55.7% 100.0% 

% by the Total 35.9% 45.0% 80.9% 

IV  
stage 

Count 1 8 9 

% by stage of generalized periodontitis 11.1% 88.9% 100.0% 

% by the Total 0.8% 6.1% 6.9% 

Total Count 55 76 131 

% by stage of generalized periodontitis 42.0% 58.0% 100.0% 

% by the Total 42.0% 58.0% 100.0% 

        In the following tables, in this task, the detailed distribution of the characteristics that 
determine the stages of generalized periodontitis in stage II, III and IV is presented, with the 
patients being separated into groups depending on whether the TMD is on the right or on 
the left (Table 31- 38). 
        The data from the analyzes point to a generally expressed tendency, which shows that 
in most of the cases with TMD on the right, the generalized periodontitis is significantly 
more severely expressed. 
         Below each table, the risk level is calculated, which shows the risk of TMD on the right 
developing a more severe feature of periodontitis in the given jaw.  
         The ratio between the percentage of patients with stage II of generalized periodontitis 
is correspondingly – in the cases with TMD on the right, compared to those with TMD on 
the left, on average it is 2:1 (Table 31-35). In stage IV generalized periodontitis, the 
percentage ratio of subjects with TMD on the right compared to TMD on the left increased 
from 3:1 to 4:1 (Tables 36-38). Again, the tendency for more severe cases of generalized 
periodontitis to be found more often in patients with right-sided TMD was confirmed.  
          When considering the results for cases with stage IV generalized periodontitis, the 
risk values (Odds Ratio, OR) for patients with TMD on the right to also have the 
characteristics of the most severe stage of periodontal damage increased on average from 
two to more than five times and is expressed as significant indicator - p<0.05 (Table 35-38). 

 
Table 31. Radiographic loss of alveolar bone (from 15 to 33%) 1 -2 mm of UJ on the right (Stage II) 

according to the localization of the TMD 

OR = 1.109, 95% CI 0.351 - 3.501  
 

X-ray diagnosable TMD 

Total 
X 2 p 

on the left on the right 

(Stage II) X-
ray loss on 
alveolar 
bone (from 
15 to 33%) 
1-2 mm of 
UJ- on the 

No Count  88 127 215   

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1-2 mm of UJ- on the right 

40.9% 59.1% 100.0% 

0.031 a 
0.86

0 

% byTotal 38.6% 55.7% 94.3% 

Yes Count  5 8 13 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1-2 mm of UJ - on the right 

38.5% 61.5% 100.0% 
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right % byTotal 2.2% 3.5% 5.7% 

Total Count  93 135 228 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1-2 mm of UJ - on the right 

40.8% 59.2% 100.0% 

% byTotal 40.8% 59.2% 100.0%   

 
Table 32. X-ray loss on alveolar bone (from 15 to 33%) 1-2 mm. of the UJ - on the left (Stage II) according to 

the localization of TMD 

OR = 1.717, 95 % CI 0.584 - 5.049 
 

X-ray diagnosable TMD 

Total 
X 2 p 

on the left on the right 

(Stage II) X-
ray loss on 
alveolar 
bone (from 
15 to 33%) 
1-2 mm of 
UJ- on the 
left      

No Count  88 123 211 

0.985 a  
0.32

1  

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of UJ – on the left      

41.7% 58.3% 100.0% 

% byTotal 38.6% 53.9% 92.5% 

Yes Count  5 12 17 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of UJ - on the left      

29.4% 70.6% 100.0% 

% byTotal 2.2% 5.3% 7.5% 

Total Count  93 135 228 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of UJ- on the left      

40.8% 59.2% 100.0% 

% byTotal 40.8% 59.2% 100.0% 

 
Table 33. X-ray loss on alveolar bone (from 15 to 33%) 1-2 mm of the LJ - on the right (Stadium II) according 

to the localization of TMD 

OR=1.217, 95% CI 0.346 - 4.281 
TMD 

Total 
X 2 p 

on the left on the right 

(Stage II) X-
ray loss on 
alveolar 
bone (from 
15 to 33%) 
1-2 mm of 
the LJ - on 
the right      

No Count  89 128 217 

0.094 a 
0.75

9 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of the LJ - on the right      

41.0% 59.0% 100.0% 

% by Total 39.0% 56.1% 95.2% 

  
Yes 

Count  4 7 11 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of the LJ - on the right      

36.4% 63.6% 100.0% 

% by Total 1.8% 3.1% 4.8% 

Total Count  93 135 228 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of the LJ - on the right      

40.8% 59.2% 100.0% 

% by Total 40.8% 59.2% 100.0% 

 
Table 34. X-ray loss on alveolar bone (from 15 to 33%) 1-2 mm of the LJ – on the left (Stage II) according to 

the localization of TMD 

OR=0.963, 95% CI 0.296 - 3.130 
TMD 

Total 
X 2 p 

on the left on the right 

(Stage II) X-
ray loss on 
alveolar bone 
(from 15 to 
33%) 1-2 mm 
of the LJ– on 
the left 

No Count 88 128 216 

0.004 
0.94

9 

% by (Stage II) X-ray loss on alveolar bone  
(from 15 to 33%) mainly horizontal 1 -2 mm of the LJ– 
on the left 

40.7% 59.3% 100.0% 

% by Total 38.6% 56.1% 94.7% 

Yes Count 5 7 12 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of the LJ– on the left 

41.7% 58.3% 100.0% 

% by Total 2.2% 3.1% 5.3% 

Total Count 93 135 228 

% by (Stage II) X-ray loss on alveolar bone (from 15 to 
33%) mainly horizontal 1 -2 mm of the LJ – on the left 

40.8% 59.2% 100.0% 

% by Total 40.8% 59.2% 100.0% 

 
Table 35. Radiographic loss of alveolar bone to the middle or apical third of the root or vertical bone loss - 3 mm or more 

of the UJ (Stage IV) – on the right according to the localization of the TMD 

OR = 2.171, 95 % CI 0.678 - 6.952 

 

TMD 

Total 
X 2 p 

on the left on the right 

(Stage IV) X-

ray loss on 
alveolar bone to 

No Count 89 123 212 

1,776 a 
0.18

3 
% by (Stage IV) X-ray loss on alveolar bone to the average or the 
apical third on the root or vertical bone loss - 3 mm or more of the 
UJ - on the right 

42.0% 58.0% 100.0% 
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the average or 
the apical third 
on the root or 
vertical bone 
loss - 3 mm or 
more of the UJ- 
on the right 

% by Total 39.0% 53.9% 93.0% 

Yes Count 4 12 16 

% by (Stage IV) X-ray loss on alveolar bone to the average or the 
apical third on the root or vertical bone loss - 3 mm or more of the 
UJ - on the right 

25.0% 75.0% 100.0% 

% by Total 1.8% 5.3% 7.0% 

Total Count 93 135 228 

% by (Stage IV) X-ray loss on alveolar bone to the average or the 
apical third on the root or vertical bone loss - 3 mm or more of the 
UJ - on the right 

40.8% 59.2% 100.0% 

% by Total 40.8% 59.2% 100.0% 

 
Table 36. X-ray loss on alveolar bone to the average or the apical third on the root or vertical bone loss - 3 mm or more 

of the UJ - on the left (Stage IV) according to the localization of TMD 

OR = 1.974, 95 % CI 0.609 - 6.400 

 

TMD 

Total 

X 2 p on the 
left 

on the 
right 

(Stage IV) X-ray 

loss on alveolar 
bone to the 
average or the 
apical third on the 
root or vertical 
bone loss - 3 mm 
or more of the UJ - 
on the left 

No 

Count 89 124 213 

1,326 a 
0.25

0 

% by (Stage IV) X-ray loss on alveolar bone to the average or the apical third 
on the root or vertical bone loss - 3 mm or more of the UG – on the left 

41.8% 58.2% 100.0% 

% by Total 39.0% 54.4% 93.4% 

Ye
s 

Count 4 11 15 

% by (Stage IV) X-ray loss on alveolar bone to the average or the apical third 
on the root or vertical bone loss - 3 mm or more of the UJ- on the left 

26.7% 73.3% 100.0% 

% by Total 1.8% 4.8% 6.6% 

Total Count 93 135 228 

% by (Stage IV) X-ray loss on alveolar bone to the average or the apical third 
on the root or vertical bone loss - 3 mm or more of the UJ- on the left 

40.8% 59.2% 100.0% 

% by Total 40.8% 59.2% 100.0%   

 
Table 37. X-ray loss on alveolar bone to the average or the apical third on the root or vertical bone loss - 3 mm or more 

of the LJ- on the right (Stage IV) according to the localization of TMD 

OR=2.171, 95% CI 0.678 - 6.952 
TMD 

Total 
X 2 p 

on the left on the right 

(Stage IV) X-ray 

loss on alveolar bone 
to the average or the 
apical third on the 
root or vertical bone 
loss - 3 mm or more 
of the LJ- on the right 

No Count 89 123 212 

1,776 a 0.183 

% by (Stage IV) X-ray loss on alveolar bone to the 
average or the apical third on the root or vertical bone 
loss - 3 mm or more of the LJ - on the right 

42.0% 58.0% 100.0% 

% by Total 39.0% 53.9% 93.0% 

Yes Count 4 12 16 

% by (Stage IV) X-ray loss on alveolar bone to the 
average or the apical third on the root or vertical bone 
loss - 3 mm or more of the LJ - on the right 

25.0% 75.0% 100.0% 

% by Total 1.8% 5.3% 7.0% 

Total Count 93 135 228 

% by (Stage IV) X-ray loss on alveolar bone to the 
average or the apical third on the root or vertical bone 
loss - 3 mm or more of the LJ - on the right 

40.8% 59.2% 100.0% 

% by Total 40.8% 59.2% 100.0% 

 
Table 38. X-ray loss on alveolar bone to the average or the apical third on the root or vertical bone loss - 3 mm or more of 

the LJ – on the left (Stage IV) according to the localization of TMD 

OR = 2.171, 95 % CI 0.678 - 6.952 

 

TMD 

Total 
X 2 p 

on the left on the right 

(Stage IV) X-ray loss 

on alveolar bone to the 
average or the apical 
third on the root or 
vertical bone loss - 3 
mm or more of the LJ – 
on the left 

No Count 89 123 212 

1,776 a 0.183 

% by (Stage IV) X-ray loss on alveolar bone to the average 
or the apical third on the root or vertical bone loss - 3 mm 
or more of the LJ – on the left 

42.0% 58.0% 100.0% 

% by Total 39.0% 53.9% 93.0% 

Yes Count 4 12 16 
% by (Stage IV) X-ray loss on alveolar bone to the average 
or the apical third on the root or vertical bone loss - 3 mm 
or more of the LJ– on the left 

25.0% 75.0% 100.0% 

% by Total 1.8% 5.3% 7.0% 

Total Count 93 135 228 

% by (Stage IV) X-ray loss on alveolar bone to the 
average or the apical third on the root or vertical 
bone loss - 3 mm or more of the LJ – on the left 

40.8% 59.2% 100.0% 

% by Total 40.8% 59.2% 100.0%   
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DISCUSSION ON THE FOURTH TASK 

         The present data showed that there is one general regularity - in cases with right-
sided TMD, a significantly more severe stage of generalized periodontitis is reported. It 
should be emphasized that the risk values (Odds Ratio, OR) for patients with TMD on the 
right to also have the characteristics of the most severe fourth stage of periodontal damage 
increase from about two to more than five times. 
         Authors prove a significant relationship between the degree of tooth wear, the onset of 
muscle pain, the deviation of the PM when opening the mouth and TMD. (37,45) Lack of 
synchronicity and incoordination in the presence of muscle hyperactivity causes adaptive 
structural changes in the masticatory system. Teeth respond to this by either attrition or 
increased mobility, which aims relief from the increased occlusal load, thereby stressing the 
entire masticatory apparatus. (1,35,37) 
         It has been established that misdirected mechanical forces in the orofacial region can 
generate uncoordinated localized and generalized tooth loading (most often in the cervical 
region of the tooth) and initiate alteration of the hydroxyapatite crystals in these areas. 
(31,34,36,42) 
         Increased and uncoordinated occlusal forces can lead to impaired blood supply and 
nutrition of the dental pulp, generating the pathophysiological basis for periodontal 
disorders. (23,40) 
         In the present study, a correlation between the localization of TMD and missing and 
devitalized teeth was proven, which (in particular for missing teeth) was also established by 
a number of other authors. (9,3,27,15,28,24,25) Prolonged lack of teeth naturally leads to 
problems with occlusion, which is associated with TMD. In 1934, Costen J.B. (1934) pointed 
out the importance of occlusion as an important etiological factor for the development of 
TMD. The author concluded that due to the absence of occlusal height-supporting 
masticatory teeth (from loss or destruction) the powerful masticatory muscles could 
excessively push the condyles upwards and backwards and thus cause damage to the 
adjacent vessels and nerves involved in the chorda tympani, which confirms our hypothesis 
about the genesis of associated occurrence of parallel occurring disorders in the 
masticatory apparatus. (24,9) 
          Occlusal problems play an important role in the initiation and maintenance of TMD. 
Only with the presence of correct static and dynamic relationships between the teeth, both 
at rest and during their function, optimal function of the TMJ and muscles is ensured. 
(27,15,28,24). It was found that the lack of supporting chewing teeth or occlusal disturbances 
in the masticatory system cause off-center positioning of the condyles in the glenoid fossa, 
leading to pain, dysfunction, etc. Ash M. and Ramjford S. (1995) found that occlusal 
disturbances lead to changes in the inverse proprioceptive connection, which is the reason 
for the occurrence of uncoordinated contractions and spasm of some masticatory muscles. 
(3) 
         Another etiological aspect that can explain the occurrence of TMD is presented by 
Laskin D.M. (1969) who emphasized the role of prolonged oral habits (parafunctions) 
induced by emotional stress and their effect on muscle spasms, pain and fatigue in the 
occurrence of TMD. He views stress as a major etiological factor contributing to the 
development of TMH. The term "myofascial dysfunctional pain syndrome" (MPDS - 
Myofascial Pain Dysfunction Syndrome) is introduced. "According to the author, during jaw 
movement, dysfunction can occur, which usually involves limited opening of the MF 
According to Laskin D.M. (1969), psychological factors are more important than occlusal 
discrepancies in the initiation and maintenance of TMD. According to this theory, it is the 
interaction between physiological predisposition and psychological stress that causes 
TMD." (25,24) 
         According to our results, 75% had stage IV of generalized periodontitis and right-sided 
TMD, and 25% of the examined had the same stage of generalized periodontitis and left 
TMJ damage (Table 27). When dividing the subjects under and over 50 years of age, the 
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following trend was found: in cases under 50 years of age, the distribution of subjects with 
IV stage of generalized periodontitis, who also had right-sided TMD, was 66.7%, and 33. 
3% have left TMJ damage (Table 28). In total, in this age group, the distribution according 
to the cases with generalized periodontitis (regardless of its stage) and TMD in the right and 
left respectively is 64.7% and 35.3%. In the older examined, who are over 50 years of age 
and have IV stage of generalized periodontitis, the distribution according to TMJ damage on 
the right or left side is: 80% and 20%, respectively. In general, for all older cases, there is a 
tendency to reduce the difference between the percentage of patients with TMD on the right 
or left, with the percentages being 53.6% and 46.4%, respectively (Table 28). 
        When the age distribution of the examined men is analyzed according to the stage of 
generalized periodontitis and the location of TMD, the following regularity is established: 
with IV stage of generalized periodontitis, they are distributed in an equal percentage 
according to the location of TMD on the left and right, respectively, 50% (Table 29 ). In the 
case of older men, it was found that 66.7% of them had stage IV generalized periodontitis 
and damage to the right TMJ, and 33.3% had this stage of periodontitis and left TMJ. In this 
case, we should emphasize again that in older men there is an equalization of the relative 
shares in general in all cases with generalized periodontitis and temporomandibular 
damage on the left and right, and the registered relative shares are 50% to 50%. In younger 
men, there was a clear tendency for right TMD to predominate, with 71.2%, and 28.8% of 
younger men with left TMD. In general, for all men, the distribution according to the location 
of the TMD is as follows: 61.2% of them have a right joint disorder, and 38.8% have a left 
joint disorder (Table 29). 
          In women, the following trend is observed: in the younger ones with IV stage of 
generalized periodontitis with TMD on the right, all analyzed cases (table.30) - 2 (100%). 
The general distribution among younger women according to the location of the joint 
disorder is accordingly: 59.7% of women have a right joint disorder, and 40.3% of them 
have a left joint disorder. In cases over 50 years of age, the distribution in women with IV 
stage of generalized periodontitis and according to the localization of the joint damage is as 
follows: with right joint damage there are 85.7%, and with damage in the left TMJ - 14.3%. 
The distribution among older women in general for this group examined according to the 
location of the TMJ is as follows: 56.3% are on the right, and 43.8% have a left-sided joint 
disorder (Table 30). 
         There are known regularities in men and women in the age group over 50. In men, 
there is an equalization of the relative shares with disability on the left and right of the TMJ. 
The difference in TMD analysis is more typical for younger men, with the difference being 
nearly threefold in favor of right-sided TMD in men under 50 years of age. In women, the 
difference between the cases with TMD on the right and those on the left maintains the 
trend, as in both age groups the examined mainly with right-sided joint damage 
predominate. 
        The summarized data support our assumption that changes in the TMJ, especially in 
the right one, may be associated with prolonged and strong stress states, in which 
activation of the organism is required as a necessary constant readiness for action. This 
process is characterized by overstimulation of the more active right-sided musculature 
(muscle spasm or so-called muscle armor is obtained) in the human body. (The majority of 
the population has a more active right half of the body's motor apparatus). This excessive 
muscle stimulation leads, when the tolerance (the possibility of adaptation) of the adjacent 
tissues is exceeded, to their varying degrees of damage. 
         Our comprehensive results suggest that TMD should be the focus of dental 
practitioners' attention. Their diagnosis can be made even during routine imaging on the 
occasion of other damages in the orofacial area. 
 
 
 
 



 

43 
 

 
CONCLUSIONS ON THE FOURTH TASK: 

1. Cases with IV stage of generalized periodontitis and with right-sided TMD significantly 
prevail over those with the same stage of periodontitis and left TMD. 
2. The risk in patients with TMD on the right to also have the characteristics of the most 
severe stage of periodontal damage increases from two to more than 
 five times compared to those with joint damage on the left. 
Sex-specific and age-specific dynamics of the analyzed diseases are taken into account. 
3. With advancing age, the frequency of cases with more severe periodontitis (stage IV) 
increased in subgroups with right-sided TMD, with the ratio of cases with this stage and left-
sided TMD disease becoming 4:1. Older age plays a significant role in deepening the 
tendency in subjects with TMD on the right to develop more severe generalized 
periodontitis. 
4. In the older examined men who are over 50 years of age, cases with right-sided TMJ 
damage and more severe generalized periodontitis predominate, but in younger men there 
is an equalization of the percentage of cases with the most severe stage of generalized 
periodontitis periodontitis at both locations of the TMD. 
5. In men under 50 years of age, the distribution of right-sided and left-sided TMD is: 71.2% 
and 28.8%. For women, this distribution is as follows: 59.7% have a right-sided disability 
and 40.3% of women have a left-sided disability. 
6. In older men over 50 years of age, an equalization of the percentages with TMD on the 
left and right is demonstrated, with the compared relative shares being 50% to 50%. In 
older women, the relative shares with right and left TMD locations were 56.3% and 43.8%, 
respectively. 
7. In younger women, it is reported that with IV stage of generalized periodontitis there are 
cases only with TMD on the right, and in older women with IV stage of generalized 
periodontitis with TMD on the right are 85.7% and with a left-sided joint disability 14.3%. 
8. In total, in all examined women, the distribution of TMD depending on the localization of 
joint damage is 58% in case of right-sided damage and 42% in case of left-sided 
temporomandibular damage. 
9. In total, for all examined men, the relative shares with left-sided and right-sided TMD are 
61.2% and 38.8%. 
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VIII. GENERAL CONCLUSIONS: 

1. In patients up to 50 years of age, TMD with right localization are almost 2 times more 
than left-sided TMD, and right-sided damage is detected radiographically almost two years 
earlier. 
2. TMD in the right TMJ is associated with more frequent and more significant local damage 
to both the adjacent dental and orofacial structures, as well as to its adjacent bone-joint, 
vascular-nervous and muscular apparatus. This is probably due to the more active (loaded) 
and leading right half of the body (respectively and as it is with the limbs), which is 
characteristic of most patients. 
3. The higher total number of missing and devitalized teeth in right-sided TMD is associated 
with: significantly higher percentages of cases with a significant degree of bone erosion of 
the condyle of the LJ, more severe generalized periodontitis (stage IV) and with a high risk 
of total edentulousness. 
4. With advancing age (in dynamics), the differences between the analyzed cephalometric 
parameters of the mandible in right-sided TMD (except for angle D Ang. and angle L Ang.), 
deepen compared to cases of left-sided damage. 
5. With a more severe degree of bone erosion of the condyle of the LJ, the asymmetry in 
the cephalometric dimensions of the mandible increases (with the exception of angle D 
Ang. and angle L Ang.), and in the case of right-sided TMD, larger cephalometric 
dimensions are found than in patients with TMD on the left. 
6. With increasing age, patients with more severe generalized periodontitis (IV stage) 
increased in those with TMD on the right, with the ratio compared to cases with the same 
stage of the disease in TMD on the left, respectively, being: 4:1. 
The data of men and women according to the presence of a given stage of generalized 
periodontitis according to the age under and over 50 years and the location of the TMD on 
the left or on the right indicates the following trends in both sexes. 
7. TMD, which are associated with a more severe stage of periodontitis, are more common 
in men than in women. 
In younger men (under 50 years old) the distribution of right-sided and left-sided TMD, 
respectively, is: 71.2% and 28.8%. 
In older men (over 50 years), equalization of the percentages with TMD on the left (50%) 
and on the right (50%) was demonstrated. 
The overall distribution in men for the presence of TMD on the right and on the left was 
61.2% and 38.8%, respectively. 
8. In the case of younger women, it was found that 59.7% of them have TMD on the right 
and 40.3% have TMD on the left, and all of them with stage IV periodontitis have TMD on 
the right. 
In older women, there is a certain trend of equalization of the compared relative shares, 
with respectively 56.3% and 43.8% in the case of right-sided TMD. 
Among the women, there are IV stages of periodontitis: 85.7% with the right TMD, and 
14.3% with the left. 
The data show that, in general, for all the examined women, the distribution of TMD 
depending on the location of the joint damage is as follows: 58% have right-sided TMD, and 
42% have left-sided TMD. 
9. The data from our research points to the following significant finding - even without the 
application of imaging diagnostic methods, some guiding indicators of pronounced TMD can 
be established (which will subsequently require imaging diagnosis): 
- The presence of facial asymmetry (visual assessment); 
- Severe stage of periodontitis (clinical assessment); 
- Significant number of missing and/or devitalized teeth (clinical assessment); 
- Hard-to-treat and persistent dental diseases; 
- Pain during palpation in the TMJ area; 
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IX. Contributions: 

 

Contributions of a confirmatory nature: 
1. As a clinically applied emphasis, the importance of the state of the TMJ, simplifying the 
dental state and health, is brought out. 
2. The information on both the two-way factor etiology and the interdependence between 
the condition of the TMD and dental health is comprehensively systematized. 
3. The established clinical significance of the state of TMJ and dental health requires a 
recommendation to be made for a much closer collaboration between imaging specialists 
and dental doctors to establish and eliminate the causes of difficult to treat or significant 
chronic damage to dental health. 
4. Dependencies between TMD and demographic characteristics were confirmed. 
5. Dependencies between TMD and missing and devitalized teeth were confirmed (the 
latter are considered for the first time). 
6. It was confirmed that TMD occur twice as often in the right TMJ than in the left. 
7. For the first time, a comparative study of maxillofacial cephalometric indicators was 
conducted, comparing those of the facial half with TMD compared to the indicators of the 
other half of the face, which is without joint damage. 
8. For the first time in our country, the dynamics and demographic specifics of tooth 
damage (missing and devitalized), which are associated with the severity of TMD, have 
been indicated. It has been found that there are gender and age characteristics that are 
specific to significant TMD. 
 
Contributions of an original nature: 
1. Dependencies between TMD and the stage of generalized periodontitis were confirmed. 
2. It was established what is the magnitude of the risk (from 3 to more than 5 times higher) 
in right-sided TMD to develop the most severe stage of periodontitis compared to cases 
with joint damage on the left. 
3. Right TMD was found to be associated with both significantly more frequent dental (with 
a higher total number of missing and devitalized teeth) and orofacial damage/changes, as 
well as a higher rate of condylar bone erosion and with more severe generalized 
periodontitis. 
4. It has been proven that there is an association between the severity of TMD and the level 
of expressiveness of facial asymmetry. An age dynamic was found in this association, 
which deepened with advancing age. 
5. Facial asymmetry is also associated with a more severe degree of bone erosion of the 
condyle of LJ. 
6. It has been proven that stage IV generalized periodontitis occurs four times more often in 
cases with right TMD than with left TMJ damage. 
7. Guiding clinical criteria for the presence of a significant TMD have been systematized, 
which include both a visual assessment - presence of facial asymmetry and anamnestic 
data on previous disorders of the TMJ, and a clinical assessment - data on a severe stage 
of periodontitis, a significant number of loose and devitalized teeth , presence of incurable 
and severe chronic dental diseases and palpable local pain. 
8. Radiographically established differences between the cephalometric dimensions in the 
left and right half of the oral cavity are another guiding criteria for a high probability of TMD. 
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