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ABSTRACT 
 

The current decade (2010-2020), which has been dedicated to bone 

and joint diseases by the World Health Organization, is the right time to 

pay attention to musculoskeletal diseases of the orofacial system. 

Musculoskeletal diseases play a very important role at both the individual 

and the societal level, because they are generally extremely common in 
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today's world. The development of a number of musculoskeletal diseases 

is closely related to decreasing age and increasing longevity, and is more 

common in females.  

Temporomandibular disorders (TMD) are arthrogenic and myogenic 

disorders in the area of temporomandibular joints (TMJs) and/or 

masticatory muscles. TMDs show a greater frequency in females, and our 

open longitudinal study undertaken between 2001 to 2012 confirmed 

these epidemiological data, i.e., that TMDs are up to four times more 

frequent. Their main clinical characteristic is musculoskeletal pain and 

they are one of the most common causes of pain in the stomatognathous 

system. Magnetic resonance imaging was used as a 'gold standard' tool 

for diagnosing intra-articular TMD. The prevalence of clinical symptoms 

in the adult population ranges from 12% TO 42.7% and the need for 

treatment, from 3% to 9%. The etiopathogenesis of TMD has not been 

entirely explained and it is characterized by a multifactorial etiology, with 

a number of mutually interacting physical and psychosocial factors. 

Moreover, TMD constitutes the most common cause of nondental, 

musculoskeletal pain in the orofacial region. The biopsychosocial 

conceptualization of the pain experience is found in the close connection 

between pain and psychosocial factors. 

The relationship between the patients‘ psychological condition and 

their reaction to experiencing pain is very important, as are the 

pathophysiological mechanisms of chronic pain whose intensity is often 

independent of clinical findings. Untreated acute pain can evolve into a 

chronic form and become a separate illness. Psychosocial factors, as in 

other musculoskeletal disorders, play a dominant role and therefore the 

clinical and radiological findings tend to be disproportionate to the 

symptoms. Anxiety is the most common affective disorder and a great 

problem for psychiatry and general medicine. A certain degree of anxiety 

is normal and can serve as a warning signal of an external or internal 

threat and has lifesaving qualities. The negative effects of anxiety on the 

improvement of TMD pain complaints have not been completely 

explained. A psychological assessment was undertaken using 

Spielberger‘s State-Trait Anxiety Inventory (STAI) according to age and 

sex-related reference values.  

Reversible, non-invasive therapeutic means are the recommended 

treatment, and dentists most often use the Michigan or stabilization splint. 

Other frequent options for the treatment of temporomandibular pain 

require a multidisciplinary approach, which may involve physical therapy 

and kinesiotherapy, acupuncture, non-steroidal anti-inflammatory drugs, 

biofeedback and psychotherapy. Anxiety plays a significant role as 

comorbidity with TMD-related orofacial pain. Regarding the important 

role of psychological factors in the development of temporomandibular 

pain, a system of multidisciplinary diagnosis is needed in TMJ 

diagnostics, such as STAI, a very easy-to-use psychological tool. 
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INTRODUCTION 
 

Musculoskeletal disorders in the area of the stomatognathic system 

comprise the articular and/or muscular component of temporomandibular 

disorders (TMDs). The masticatory muscles (myogenic subgroup) and/or 

articular component (disc displacement and degenerative bone changes or 

osteoarthritis) are the most common cause of orofacial somatic 

nonodontogenic pain [1]. 

The current decade (2010-2020), which has been dedicated to bone and 

joint diseases by the World Health Organization, is the right time to pay 

attention to musculoskeletal diseases of the orofacial system [2]. On one hand, 

musculoskeletal structures of the stomatognathic system are beyond the scope 

of interest of medical management and on the other hand, as a part of dental 

medicine, the odontogenic causes of orofacial pain as well as changes in the 

oral cavity are most often observed. A third factor is the patients themselves 

and since they do not have adequate knowledge of temporomandibular joints, 

they associate the pain with other organs, such as the ear. The narrow, 

independent focus of medical and dental specialists and their poor 

interdisciplinary collaboration result in treatment of only those illnesses that 

are in comorbidity with, and topographic proximity to, the TMDs (for 

example, headaches, cervical spine ailments, etc.). In such a case unnecessary 

diagnostics are often performed and even incorrect treatment. All this leads to 

the patient suffering from TMD-related pain, which can, with a variable 

clinical picture, hinder the analgesic effects of treatment methods [3, 4]. 

This chapter aims to describe the relationship between TMDs as 

musculoskeletal disorders and psychological factors, with an overview of the 

influence of anxiety on patients gathered in the open prospective study and in 

selected clinical cases. 

 

 

BASIC AND CLASSIC CONCEPTIONS 
 

The masticatory or stomatognathic system is a functional unit of organs 

and tissues of the oral cavity and the face, which perform mastication, speech, 

swallowing and mimic movements. The primary diseases of the 

stomatognathic system are congenital and acquired disorders as well as 

pathological processes (fractures, inflammatory cysts, tumors) which are an 

indication of a structured treatment, and their clinical picture and pathology 
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are in general clearly visible during diagnostics. Functional disorders include 

illnesses that are treated symptomatically regardless of the severity of the 

symptoms and the clinical picture. The objective of such a treatment is to 

remove the symptoms and improve the function without any direct or 

significant interference with the morphological causes of the disorder [5].  

Adaptation capacity is manifested by a process of progressive adaptation 

(modulation), which happens when the tissue is remodelled and the tissue 

mass increases. Once the physiological tolerance threshold is crossed, it is no 

longer possible to compensate for the causes of the damage. Depending on the 

pathophysiological causes, certain parts of the masticatory system can fall 

below the lowest threshold of their structural tolerance. The decompensated 

functional disorder is a process of regressive adaptation or remodelling during 

which a loss of tissue mass occurs. TMDs are based on symptoms which 

appear as consequences of functional decompensation [6].  

A medical concept of the diseases in which an exact cause is not known 

refers to them as diseases of nonspecific etiology. In order to determine an 

actual etiopathogenic process, a number of factors are included in this concept, 

giving rise to a multifactorial model. Such a concept functions better in the 

patient population rather than at the individual level. Due to this, regardless of 

the development of research in terms of genetic influence and pain 

neurobiology, they are termed diseases of unknown etiology. Musculoskeletal 

disorders comprise a whole series of nonspecific illnesses, of which 

osteoarthritis has great importance as a public-health issue. On the other hand, 

temporomandibular pain should be recognized as a very common cause of 

orofacial pain and be separated from the benign and pain-free TMJ 

symptomatology such as clicking and other sporadic joint noise [7-9]. 

The first TMDs were described independently of each other by 

Goodfriend and Steinhard in 1932. The oldest theory on the origin of TMDs is 

related to long-term work of the American otorhinolaryngologist Costen who 

connected heterogenic orofacial pain with the loss of posterior teeth. From a 

recent perspective, the influence of teeth, that is, occlusion on masticatory 

muscles and joints is certain, but the concept of Costen's syndrome as a 

mechanic pressure of the condyles of TMJ on the auriculotemporal nerve is 

not anatomically possible. However, the idea of tooth loss remains even today, 

that is, the notion of a disturbance in the static and dynamic relationship of 

teeth (occlusion) and TMD occurrence. According to the neuromuscular 

theory, parafunction (bruxism) is a consequence of occlusal interference which 

causes muscular spasm and hyperactivity. A series of other theories related 

muscular hyperactivity to the origin of pain (the muscular theory which 
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excludes occlusion) and included psychological factors according to which, 

TMDs are considered to be psychosomatic. Psychological disorders (anxiety 

and depression) initiate muscular hyperactivity (parafunction), which leads to 

occlusal disorders. According to the psycho-physiological theory, the main 

cause is muscular spasm, which leads to parafunction (bruxism) and occlusal 

disturbance. Connecting the latter and stress (a hybrid concept according to 

Ramfjord and Ash) is only the beginning of incorporating various factors into 

the multifactorial model, which is not dominant today, either theoretically or 

practically [10, 11]. When the potential etiological factor is present in a 

relatively large number of patients, then we can discuss the risk factors for the 

development of the disease.  

 

 

TMDS CONCEPTS AND SYMPTOMATOLOGY 
 

A clinical examination, along with the patient's anamnestic data, is a basic 

part of TMD diagnostics. The patient states the presence of subjective 

symptoms and the examination evaluates the objective signs and symptoms. A 

clinical sign can be based on any clinical finding related to TMDs. 

TMD symptomatology is divided into main symptoms, which are, apart 

from the pain in masticatory muscles and/or TMJ, limited and painful mouth 

opening and pathological noise in the joints. In pathogenesis of the TMDs, 

pain is the most important symptom on account of which patients seek 

treatment and hence, the main goal of the treatment is pain removal. Whereas 

the accompanying diagnostic symptoms (nonspecific otological symptoms and 

tension headaches) are fairly nonspecific and mostly irrelevant in TMD 

diagnostics, the main diagnostic symptoms can have varying significance in 

the etiopathogenesis of individual patients [12, 13] 

To make a diagnosis, the presence of at least one main clinical sign is 

necessary. TMD symptoms are not necessarily pathognomonic to the clinical 

picture and their presence does not emphatically confirm the diagnosis. 

Similar or equal symptoms can be related to other pathological conditions in 

region of the face and jaw such as traumas, tumors, rheumatic diseases, 

headaches, and infections, among others. The secondary diagnostic symptoms 

are often quite nonspecific (apart from headaches) and seen individually they 

are mostly irrelevant in making the diagnosis [14]. 

TMDs do not include only one diagnostic category in a specific individual 

case. Based on the signs, several diagnoses from the TMDs subgroups could 

be made in the same patient, because one certain diagnostic subgroup does not 
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exclude the other. Myofascial pain is most frequently included in the clinical 

picture, followed by arthrogenic TMD symptoms [15]. In the primary stage, 

TMDs can be of inflammatory or degenerative character, which is an 

accompanying or consequential occurrence in the further course of the 

pathological process. Considering the most pronounced sign and symptoms, 

TMDs can be divided into separate diagnostic subgroups based on their 

etiopathogenesis and/or pathophysiology. The diagnostic subgroups are 

characterized by a morphofunctional origin of the signs and symptoms, their 

localization and the pathophysiological process of origin [3, 4, 9, 16]: 

 

o myofascial pain involves pathophysiological changes in muscles 

and/or tendons;  

o anterior disc displacement or internal derangement implies changes in 

the structure or position of the disc with respect to the condyle, the 

most important being an intra-articular disorder.  

o osteoarthritis of the temporomandibular joint includes localized active 

and inactive degenerative changes of cartilaginous articular planes 

and osseous structures. 

 

The greatest prevalence of TMDs is in the adult female population aged 

between 18 and 45 [17]. Degenerative changes in the joints are generally more 

common in an older population, which does not mean that osteoarthritis does 

not also affect a younger population. 

 

 

PAIN MEDICINE 
 

The biomedical approach to TMDs diagnostics and treatment attaches 

considerable importance to the development of chronic pain, which is a 

common characteristic of other musculoskeletal disorders in the body. Thus, a 

recent common opinion is that TMDs are of unknown, idiopathic origin and 

the correlation between certain etiological factors cannot be fully confirmed, 

whereas the issue of chronic musculoskeletal (or nonmalignant) pain becomes 

dominant within the specialist field of pain medicine [18]. 

The application of etiopathogenetic models of the origin of TMDs 

(biopsychosocial and multifactorial concepts) in certain patients with clinical 

signs and symptoms is not entirely possible and therefore, the application of 

personalized/person-centered medicine concepts in chronic pain management 

is necessary [19]. Orofacial pain (musculoskeletal, neuropathic, neurovascular) 
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has a prevalence of up to between 22% and 26% in the general population, of 

whom between 7% and 11% experience chronic pain [14, 20]. The prevalence 

of pain in the TMJ and masticatory muscles is relatively low (between 2% to 

7%). Emergency cases in oral surgery are mostly consequences of odontogenic 

complications and soft tissue injuries (33.94% and 22.54% respectively), 

whereas TMJ disorders and trigeminal neuralgia account for less than 2% 

(1.63% and 1.34% respectively) [21, 22]. Chronic pain has a multidimensional 

character and is not determined solely by the period of duration (in general in 

excess of six months). It is non-somatic in origin and long-term peripheral 

sensitization increases pain in the nociceptors as a consequence, which leads to 

functional, neuroplastic changes in the central nervous system. The complexity 

of chronic pain is affected by psychological factors that play an important role 

in the complicated interaction of neurophysical, psychological and 

sociocultural factors [23]. Although the psychological factor is pronounced in 

the process of temporomandibular pain chronification, TMDs are not 

psychological or social disorders. Rollman et al. [24] did not find any 

significance either in the influence of depression, somatization and anxiety, or 

that of a number of social factors (employment, and household situation), on 

the improvement of TMD-pain complaints, and in the six-month follow-up 

study there was no controlled type of treatment or implementation of that 

treatment.  In cases of chronic pain with a lack of nociceptive information, the 

patient still feels persistent pain, which is termed secondary hyperalgesia. This 

form of neural plasticity occurs due to genetic and environmental factors 

relating to the patient and they lead to central sensitization, which another 

form results in allodynia. Unexpected painful clinical conditions can be 

explained in this way, whereby the low threshold sensory inputs via central 

sensitization of the somato-sensory pathways may lead to a feeling of pain 

through activated synaptic connections. Pain became 'centralized' instead of 

being exclusively peripherally driven: there is an uncoupling of the clear 

stimulus response relationship that defines nociceptive pain. Painful TMDs 

have a pathophysiological basis in the specific genotype and phenotype of the 

patient which affects the manifestation of pain explained by the model of 

central sensitization [25]. 

 

 

PSYCHOLOGICAL CONTRIBUTION 
 

Patients with chronic musculoskeletal pain often demonstrate a 

disproportion between relatively poorly present pathology and very strongly 
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expressed symptoms of TMDs. Pain diagnostics and the evaluation of its 

somatic substrate is important for planning treatment in TMDs of myogenic 

and/or arthrogenic origin [26]. 

In 1959 Laszlo L. Schwartz developed an etiological model that stresses 

the psychosomatic constitutional factor in the development of TMDs, terming 

it TMJJ pain-dysfunction syndrome. He did not consider that the determined 

occlusal disorder was the cause but thought that in most cases it was the 

consequence of TMD signs and symptoms [26]. 

Psychological factors can be a part of the predisposition toward TMDs 

and the psycho-social ones are considered to be perpetual factors (social, 

behavioral and emotional difficulties). These factors affect the possibility of 

functional adaptation because their participation in creating emotional states 

and personal characteristics lowers the adaptational capacity of the masticatory 

system.  Such psychological factors can be behavioral, cognitive and affective.  

A behavioral factor involves oral appearance, problems with muscular 

tension, reaction to pain and to lifestyle-related activities. The cognitive 

category includes thoughts, beliefs and observations, that is, the 

contraproductive process of the ability to think. The affective one implies 

prolonged negative emotions, which include anxiety, depression, aggression, 

frustration and similar states [11, 27]. 

Stress is a condition where here is negative strain on the organism caused 

by various somatic and/or psychological stimuli and noxes (stressors). The 

patient's personality structure is related to the stress reaction conditioned by 

painful muscular hyperactivity. Expressing emotional opinions is subject to 

strong social control as it is often suppressed by emotions, which can lead to 

chronic muscular tension.  

Taking note of stressful situations and coping with them is learned 

behaviour. Different situations may cause muscular tension because they are a 

form of strain, and empirical studies show a connection between different 

levels of stress indicators and temporomandibular disorders. Although there is 

no significant connection, the reduction of stress has an effect on the outcome 

of the treatment of dysfunction [28]. Epidemiological data show a relationship 

between muscular symptoms and emotional strain, but not in the case of 

arthrogenic symptoms [29]. 

The most important psychological factors pertaining to TMDs are anxiety 

and depression [11]. Patients with TMDs are significantly more depressed and 

anxious than other groups of dental patients and healthy asymptomatic 

subjects [30]. The prevalence of anxiety in TMDs ranges from 17% to 26% of 

patients and that of depression from 18% to 38% [31].  
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Somatization implies behavior in which psychological conflicts are 

transferred to physical ailments and thus an unloading is achieved. The 

patients avoid interpreting their 'actual problems' by developing ailments and 

complaining about pain, primarily in the stomach and mouth, and also in the 

form of headaches. Somatization was determined in about one quarter of 

patients with TMDs [32, 33]. 

Psychosocial factors are relevant to the transformation of acute 

temporomandibular into chronic pain, but it is difficult to determine an actual 

relationship between certain factors. In 20% to 40% of patients, chronic pain 

can be conditioned by severe psychosocial disturbances [34]. The high 

intensity of chronic temporomandibular pain and increased somatization are 

related to pain in the intraoral and extraoral muscles [35]. Anxiety as a 

potential etiological factor changes oral habits and increases muscular tension, 

and it can also alter the patient's perception of pain, depression too. 

Because of the variable relationship between the patient‘s clinical signs 

and subjective symptoms, psychometric measuring is included in TMD 

diagnostics and it diagnoses the psychological/psychosocial status of the 

patient. Psychological evolution of the condition of the patient and the latter‘s 

reactions to clinical condition are most pronounced in cases of chronic pain in 

the masticatory system [36].  

The RDC/TMD Axis II [15] does not include anxiety measuring, but 

Spielberger‘s STAI [37] is one easy-to-use instrument in practice as well as a 

screening measure. STAI (Y-form) in the form of a self-questionnaire 

determines anxiety as a current state (STAI 1) and as a general characteristic 

of a person (anxiety as a general state in the past period, STAI 2) by exceeding 

test-standardized marginal values. 

 

 

RESEARCH REPORT 
 

Our open prospective study conducted between 2001 and 2012, included 

patients with TMJ disorder (TMJD), of which 144 (mean age 32.47 years) had 

a primary diagnosis of disc displacement and 93 (mean age 48.82 years) one of 

osteoarthritis. A disproportion in the distribution of patients according to age 

groups is best illustrated by a partially age-related occurrence of TMJDs 

diagnoses, which predominate in females (Figure 1). 
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Figure 1. Comparison of the percentage of age prevalence in patients with disc 

displacement (DD), and osteoarthritis (OA) of temporomandibular joint. 

 

Material and Methods 
 

Inclusion Diagnostic Criteria 

All the participants of both groups consisted of consecutively examined 

patients with internal derangement of the TMJ who were referred to the 

Department of Removable Prosthodontics at the School of Dental Medicine. 

The inclusion criteria for 'disc displacement' were pain and clicking or a 

history of clicking and limited mouth opening. The inclusion criteria for 

'osteoarthritis' were pain and crepitation with or without limited mouth 

opening. Clinical diagnosis was verified on the basis of a history of TMD, 

clinical diagnostics according to Research Diagnostic Criteria (RDC)/TMD 

Axis I, and further refined diagnostics were provided by a manual functional 

analysis according to Bumann and Groot Landeweer [15, 38]. The definitive 

diagnosis and selection of the appropriate diagnostic subgroup were 

undertaken according to the MRI findings, where the primary diagnosis of disc 

displacement did not include clinical signs or radiological symptoms of 

osteoarthritis, whereas in the subgroup of patients with a primary diagnosis of 

osteoarthritis there was possible comorbidity with disc displacement.  

Clinical signs and painful symptoms as well as crepitation in the TMJ 

were criteria for the diagnosis of osteoarthritis, regardless of comorbidity with 

disc displacement. The presence of pain in the joint alone, with osteoarthritic 

changes of the joint and physiological disc position visible on MRI were also 
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criteria for a primary diagnosis of osteoarthritis. Previous pain duration 

suffered by the patients prior to the first examination was recorded as well as 

pain intensity on a visual-analogue scale (0, painless condition; 10, the 

strongest pain ever experienced) in an open mouth position [39]. Prior to this 

investigation, all participants had signed an informed consent form, and the 

investigation of this chapter was approved by the Ethics Committee of the 

School of Dental Medicine at the University of Zagreb, Croatia. 

 

MRI Protocol 

The bilateral MRI of the TMJ was performed with the following spin-

echo-sequent parameters using a 1 T scanner Magnetom Harmony (Siemens, 

Erlangen, Germany): T1 weighted image TR/TE 450/12, T2 weighted image 

TR 3000/TE 66, field of view of 160 x 160, matrix of 256 x 192 and 3 mm 

slice), and using a 1.5T scanner Magnetom Avanto (Siemens, Erlangen, 

Germany) T1 weighted image TR/TE 410/9.4, T2 weighted image TR 460/TE 

15, field of view of 180 x 180, matrix of 410 x 512 and 2 mm slice). All 

subjects were scanned in both the closed and open mouth positions. The angle 

of the parasagittal imaging is individually determined by that shown on the 

individual angulated layers of the axial and coronal slices. 

The physiological position of the disc was defined according to the 

placement of its inter-medial zone between the articular eminence and the 

shortest distance of the bone contours of the ventrocranial part of the condyles 

in the parasagittal plane in the closed mouth position [40]. 

The following cortical bone and disc morphology abnormalities were 

analysed on the TMJ examined, i.e., the configuration and contours of the 

articular eminence (normal shape or bone sclerosis with loss of shape) and 

condylar head (normal shape, deplaned shape, and osteoarthritic changes, such 

as sclerosed areas, and with osteophytes). 

 

Anxiety Measuring 

The psychological assessment was carried out using Spielberger‘s State-

Trait Anxiety Inventory (STAI) Form Y [37]. STAI is the definitive 

instrument for measuring anxiety and contains four-point Likert items for self-

report measure. Scores range from twenty to eighty, the higher the score, the 

greater the anxiety. The STAI 1 test measures anxiety as a subjective state, a 

feeling lasting for a week, including the day of testing, and STAI test 2 

measures anxiety as a relatively stable individual characteristic throughout life 

in general.  
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Statistical Analysis 

Statistical data analysis was performed using the STATISTICA (StatSoft 

Inc., Tulsa, Oklahoma, USA) program, while differences in distribution were 

analysed through Pearson correlation analysis. 

 

 

Results 
 

Table 1 shows the basic values tested for the subgroup of patients with 

disc displacement. The correlation analysis (Table 2) revealed a positive 

correlation between the patient's age and higher anxiety on both STAI scales 

and also on VAS. In addition, present anxiety (STAI 1 scores) is higher in 

patients with general anxiety (STAI 2 scores) and those who experienced 

greater pain intensity on VAS. Pain duration prior to the first examination did 

not correlate significantly with any other variables. 

 

Table 1. Basic values of the tested variables of patients  

with disc displacement 

 

Variables mean SD minimum value maximum value 

pain duration (in months) 14.25 21.18 0.20 101.00 

STAI 1 scores 38.26 9.87 20.00 72.00 

STAI 2 scores 39.72 8.31 24.00 65.00 

pain on VAS 6.02 1.76 2.00 10.00 

SD, standard deviation; STAI, State-Trait Anxiety Inventory; VAS, visual-analogue 

scale. 

 

Table 2. Correlation analysis of variables of patients with disc 

displacement (*marked Pearson Correlation Coefficients are significant 

at p<0.05) 

 

variables pain duration STAI 1 STAI 2 pain on VAS 

Age 0.054085 0.187248* 0.295994* 0.189169* 

pain duration  -0.004510 0.066254 0.045809 

STAI 1   0.690661* 0.217118* 

STAI 2    0.109680 

STAI, State-Trait Anxiety Inventory; VAS, visual-analogue scale. 
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Table 3 shows the basic values of the variables for the subgroup of 

patients with a primary diagnosis of osteoarthritis. Compared with patients 

with a primary diagnosis of disc displacement, measured anxiety showed 

higher average values. 

 

Table 3. Basic values of tested variables of patients with osteoarthritis 

 

variables mean SD minimum value maximum value 

Pain duration (in months) 14.24 18.35 0.50 120.00 

STAI 1 scores 41.00 9.60 20.00 64.00 

STAI 2 scores 42.99 9.32 23.00 73.00 

Pain on VAS 6.38 1.54 3.00 9.50 

SD, standard deviation; STAI, State-Trait Anxiety Inventory; VAS, visual-analogue 

scale. 

 

There was no higher prevalence of a statistically significant correlation of 

variables in patients with osteoarthritis (Table 4) compared with those with 

disc displacement (Table 2). The osteoarthritic patients were elderly, and 

showed higher anxiety scores on both STAI scales, and the only significant 

correlation was determined for the patients' age and current anxiety levels 

(STAI 1), while there was no significant co-dependence between the two 

qualitative anxiety measures (STAI 1 and STAI 2). 

 

Table 4. Correlation analysis of variables of patients with osteoarthritis 

(*marked Pearson Correlation Coefficients are significant at p<0.05) 

 

variables pain duration STAI 1 STAI 2 pain on VAS 

age -0.17137 0.21059* 0.19465 0.09595 

pain duration  0.07267 0.17825 -0.20380 

STAI 1   0.69194* 0.14852 

STAI 2    0.15393 

STAI, State-Trait Anxiety Inventory; VAS, visual-analogue scale. 

 

 

CLINICAL REPORTS 
 

Anamnestic data and also medical documentation of all patients were 

collected for the study and analysed as a part of the multidisciplinary 

management of each patient. Certain patients had a previous medical history of 
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psychological and/or psychiatric treatment. Certain clinical cases are described 

as a part of a long-term follow-up of patients. 

 

 

Case 1 
 

The case presented is that of a 36-year-old female patient, who was 

referred to the School of Dental Medicine, in 2008, on the recommendation of 

a friend, due to discomfort in the left TMJ. She first experienced stiffness of 

the jaw when opening her mouth fifteen years earlier and this was 

accompanied by severe pain, which would subside after ten to fifteen minutes. 

Episodes of stiffness and pain continued to occur occasionally. 

In 2002, she visited a specialist in oral surgery and prosthodontics and 

then obtained an upper occlusal splint, which she wore only one month due to 

a traffic accident and her husband‘s health problems. When she tried to wear 

the splint again after some time, it was no longer adapted to her upper dental 

arch. Since then, she suffered from the aforementioned problems, but she did 

not seek treatment. With regard to bruxism, the patient herself noticed 

nocturnal teeth clenching during the night, and frequent nocturnal spasms of 

the masticatory muscles. 

 

Clinical Examination and Diagnosis 

Manual functional analysis in 2008 revealed crepitus with pain in the left 

joint (diagnosis of osteoarthritis) and pain with limited opening in the right 

TMJ. A classification system using RDC/TMD in the left TMJ showed a 

diagnosis of osteoarthritis (group III) [15, 38].  

During passive compression (bilaminar zone), none of the TMJs showed 

provoked pain, and therefore, the diagnosis of anterior disc displacement 

without reduction by manual functional analysis in right TMJ could not be 

determined with certainty [38]. 

The visual analogue scale (VAS: 0, no pain; 10 most severe pain) 

measured the intensity of pain in the left TMJ: active opening range was 42 

mm and the pain was VAS = 5.5. Pain on palpation of the left TMJ was VAS 

= 7.5, while the patient felt minimal pain at rest, VAS = 1.5. Passive opening 

capacity also accompanied by pain in the left TMJ was 50 mm. In addition, a 

right laterotrusive movement caused pain in the left TMJ, although the left (9.5 

mm) and right (10 mm) laterotrusion were quite symmetrical. 
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Radiological Diagnostics 

MRI showed anterior disc displacement without reduction in the left TMJ 

with expressed degenerative changes (Figure 2), while the right TMJ showed 

anterior disc displacement with reduction (Figure 3). Computerized 

tomography (CT) showed marked osteoarthritic changes on the left condyle; 

anteriorly located osteophytes with subchondral degenerative changes of the 

condyle and narrowed joint space of the left TMJ (Figure 4). 

 

 

Figure 2. Magnetic resonance imaging of the anteriorly displaced disc with 

osteoarthritis of the left temporomandibular joint in the sagittal plane (a; 1 condyle; 2 

osteophyte; 3 DD without reduction; left – closed mouth, right – open mouth). 

 

 

Figure 3. Magnetic resonance imaging of the right temporomandibular joint in closed 

mouth (left) and open mouth (right) positions (arrow – DD with reduction). 
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Figure 4. Computerized tomography of the left temporomandibular joint. 

 

 

Figure 5. Michigan splint on the upper dental arch. 

Mental Health 

The patient informed us about her bipolar disorder, as well as about her 

numerous symptoms and their repercussions of her social, intimate and 

working environments. Unrecognized and untreated postpartum depression 

represented, in the patient's retrospective opinion, the first sign of 

compromised mental health. She occasionally resorted to therapy (multiple 

medications in different periods of the recent past from the group of selective 

serotonin reuptake inhibitors). The patient did not bring accompanying 

medical records, but a high level of anxiety was registered using STAI (Y-

form) [30]. The patient revealed the following values: STAI 1=42 and STAI 

2=46 (marginal values by age and sex for STAI 1 = 36.17 and STAI 2 = 

36.15). 
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Occlusal Splint 

Although the stabilization splint is recommended for patients with 

osteoarthritis since it is similar to the morphology of occlusal surfaces of the 

dental arch on which it is located (usually the upper dental arch), the upper 

Michigan splint made from light-curing acrylics was fabricated for the patient 

on account of her bruxism (Figure 5). The Michigan splint has a distinctive 

almost flat occlusal surface, which, besides programming the masticatory 

muscles and positioning the condyles in relation to the anterior position of the 

disc and the entire glenoid fossa, also enables smooth performance of bruxism 

movements [41]. The relatively flat surfaces of the occlusal splint, which are 

in contact with working cusps of opposing (mandibular) teeth, enable smooth 

adjustment of the position of the mandible within ‗freedom in centric‘, and 

also protect hard dental tissues against bruxist movements. Increasing the 

vertical dimension for the amount of the interocclusal free space also affects 

masticatory muscle relaxation. 

 

Three-Year Follow-Up 

The patient wore a Michigan splint, but not regularly, and after three years 

(2011), a new Michigan splint for the upper dental arch was fabricated. During 

the follow-up in 2011, active mouth opening was slightly larger (44 mm). Pain 

in the left TMJ was gone after only six months of therapy. Since then, there 

had been no pain in any of the joints, while in the left there was no crepitation. 

Pronounced clicking in the right TMJ during the final stage of mouth opening 

occurred five to six months after the first examination, diagnosis, and wearing 

of splint. The current level of anxiety (follow-up in 2011), using STAI 1 was 

56, which shows an obvious increase. 

 

 

Case 2 
 

A female 32-year-old patient came to the clinic due to pain in the left 

temporomandibular joint which had started two years before (October 2011). 

In the previous period she underwent extensive medical and oral-surgical 

treatments but without success or being given a definitive diagnosis of TMJ 

disorder. Prior to the occurrence of the painful symptomatology she had 

experienced painless clicking on maximum mouth opening in the same joint. 

On one occasion she woke up feeling a short-term probing pain, swelling of 

the left TMJ and limited mouth opening. At the same time she felt pain below 
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the left edge of the mandibular corpus, but this pain was unrelated to mouth 

opening.  

 

Medical Diagnostics and Maxilofacial Surgical Examination 

At first, she was admitted in November 2011 to the infectology 

department of the clinical hospital where she underwent testing for five days 

due to TMJ symptoms. Prior to hospitalization she had received antibiotics 

(clindamycin) intravenously and she was afebrile the entire time. Since there 

was no improvement, a maxillofacial surgeon was consulted during her 

hospital treatment. An inflammation of the parotid gland was determined by 

ultrasound, with undeniable clinical symptoms of TMJ disorder. The 

maxillofacial surgeon concluded that it was a case of first stage trismus of the 

masseter muscle, which would explain limited mouth opening. Further 

examinations focused on the parotid inflammation and the patient was referred 

for a second opinion to the clinical hospital, also to a maxillofacial surgeon, 

who treated her from January till March 2012. Further examinations were 

complemented by CT diagnostics (Figure 6) which excluded parotid 

pathology.  

 

 

Figure 6. Habitual occlusion of the female patient (note open anterior bite). 

Only the indications of articular planes' sclerosation were determined 

along the elongated styloid processes without any manifested symptomatology 

of Eagle's syndrome (pain along the lower mandibular edge does not increase 

with swallowing). 

In the same clinical hospital, the patient was instructed in oral exercises 

and because of a pronounced finding of open bite and diagnosed nocturnal 

bruxism, she was given an occlusal splint. She had to travel 400 km in one 
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direction to have the splint fabricated. However, she had worn the splint on her 

upper jaw only fifteen days when it broke along the medial line. She had it 

repaired but it continued to break and she had noticed nocturnal teeth grinding. 

 

Neurological Examination 

In December 2012 she visited the neurologist who focused on the typical 

neurological parameters in the findings, i.e., no facial or trigeminal 

asymmetry, no lateralization or motor asymmetry, regular coordination and 

target movements and also regular, reflexes. The neurologist suggested 

psychological testing of the patient. 

 

Psychological Examination 

Here current intellectual achievement was evaluated as high average. The 

analysis showed fatigue with concentration disturbances. There were no 

significant oscillations in the examined memory modalities. She had above 

average results on the visual-perceptive organization test and the visual-motor 

coordination test. The emotional profile revealed extraversion, sociability with 

traits of social caution and responsibility, with a preference for retreating and 

passivity during frustration. She showed latent anxiety with a tendency toward 

negation in emotional issues. The results of cognitive function tests did not 

show deficits of an organicity type, whereas the emotional status showed a 

latent anxious component in a controlled personality. 

 

Clinical Examination and Radiological Diagnosis 

In October 2013, the patient was referred by her dentist to the School of 

Dental Medicine, Department of Removable Prosthodontics where thorough 

clinical and MRI diagnostics were performed. A clinical examination 

determined arthralgia of the left TMJ as well as pain on palpation during 

dynamic compressions and translations. A painful subluxation setting of the 

condyle occurred during maximum mouth opening as well as light clicking on 

medial translation in the left TMJ. Isometric strain was felt in the masseter on 

the left. Pain on opening was on VAS 7.8, on palpation 7.5 and in the resting 

position 5.2. Maximum mouth opening was 49 mm. Deflexion in the middle of 

the mandible was on the painful left side on mouth opening. Clinically, this 

was determined as tendomyopathy of the masseter and partial anterior 

displacement of the left TMJ with repositioning, according to Bumann and 

Groot Landeweer. Magnetic resonance confirmed the symptomatology of the 

left TMJ, while MRI showed partial anterior disc displacement without 

reduction and without degenerative changes (Figure 7). 
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Psychological testing according to Spielberger‘s STAI showed scores 

below the limit for present anxiety (on STAI 1=32; marginal value by age and 

sex for STAI 1 is 36.17), and mildly elevated scores on STAI 2=38 for anxiety 

in general (marginal value by age and sex for STAI 2 is 36.15). 

 

 

Figure 7. Disc displacement in the left temporomandibular joint (arrows shows 

displaced disc). 

Since there was a gap of three months between the first examination and 

MRI recording and because of the distance involved and work obligations, she 

did not begin any therapy. In the aforementioned time period the patient 

experienced mutable pain with periods of remission and even without any 

treatment, a painless state was achieved with discomfort in the symptomatic 

joint. However, she was still interested in getting treatment and in 

collaboration with a physiatrist-rheumatologist (along with a diagnosed 

cervicocranial syndrome), physical therapy of the TMJ and the cervical spine 

was arranged in her home town. 

 

 

Case 3 
 

In December 2008, a retired fifty-four-year-old female patient was 

referred to the School of Dental Medicine because of pain in the left TMJ. She 

had experienced pain there on mouth opening and chewing since 2006 and 

since August 2008 and also clicking. She had difficulty locating the exact site 

of the pain, but she felt it deep in the preauricular region and along the 

mandibular ramus. The pain was felt only during mandibular movements and 
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it increased on mouth opening. She had previously seen an 

otorhinolaryngologist and had an x-ray of the left TMJ on which a shallow 

furrow was visible on the compact of the condylar head, while joint mobility 

in an open mouth position was rated as normal. Although the 

otorhinolaryngologist made a diagnosis of arthritis of the TMJ, he also 

recommended cold compresses along with nonsteroidal antirheumatics as well 

as a softer diet and antibiotics. 

 

Clinical Examination and Radiological Diagnosis 

Clinical examination confirmed the clinical signs and symptoms of 

osteoarthritis of the left TMJ: on active movements there were crepitations in 

the joint as well as on dynamic compressions and translations, whereas the 

same joint was more painful on passive compressions which pointed to an 

anteriorly displaced disc. She rated the pain on mandibular movements 7.5 on 

VAS. Mouth opening amounted to 40.5 mm. 

 

 

Figure 8. Habitual occlusion of the female patient. 

The patient did not wear a partial lower prosthetic appliance and there 

were no occlusal contacts in the abutment regions (Figure 8). She stated that 

since she had obtained the prosthetic appliance four years ago, she had a high 

bite on the left side and due to this she had never even worn it. Subjectively, 

she did not relate the symptoms of the left TMJ to the unsuccessful prosthetic 

treatment.  

MRI confirmed the clinical diagnostics: pronounced osteoarthritic changes 

of the entire condylar head with mildly pronounced, anterior osteophyte and 

deplaned articulation plane. The disc was displaced without reduction, but 
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quite shattered in shape (Figure 9). The inflammatory exudate in the articular 

space is better visible in open mouth position. 

 

 

Figure 9. Magnetic resonance imaging of the anteriorly displaced disc with 

osteoarthritis of the left temporomandibular joint in the sagittal plane (1, condyle; 2, 

disc). 

Noting the Psychological State 

Although during the first examination the patient did not show any signs 

of psychological nature, at the second examination she explained what was 

bothering her. When an MRI was suggested, she consulted her general 

practitioner who made a comment about her 'going under radiation again' 

which implied a previous x-ray of the spine. Although the physical effects of 

the MRI on the body need not be explained here, she put this into the context 

of another of her illnesses, i.e., panic disorder. After a month, the patient 

voluntarily accepted MRI diagnostics. Although she never submitted any 

medical records, she described her mental issues. She had worked as a nurse in 

a hospital and once pricked herself with a needle, and although there was 

never any infection, she started to suffer from chronic fear. She also stated that 

twelve years before she started suffering from postpartum depression. She 

could not control her fears about the sterility of objects and being pricked as 

well as becoming infected and she had to be retired. She described in detail the 

impact of these fears on her everyday life. She did not leave the house due to 

her phobias, she was afraid of giving blood samples in laboratories (fear of 

AIDS, hepatitis B and C), at home she often wiped the surfaces which she 

used with alcohol and vinegar. Once she mentioned seeing blood on the 
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pavement when she was with her grandchildren and although she knew the 

children did not touch it, she experienced multiple fears of infection due to the 

incident. When going to the market, if she heard sirens, she assumed her 

apartment was on fire, which resulted in panic attacks. 

Her statements proved helpful during her examination in the dental chair 

because she admitted having fears about the sterility of the dental unit and that 

the instruments (dental mirror, probe, etc.) might become infected (from 

falling onto the floor, etc.). 

Psychological testing according to Spielberger‘s STAI showed a high 

level of anxiety which confirmed the patient‘s history. Scores on STAI 1 were 

51 with marginal value by age and sex 32.20 and scores on STAI 2 were 66 

with marginal value by age and sex 31.79. 

During the initial examination and while waiting for MRI findings, the 

patient stated that the painful symptoms in the left TMJ had disappeared and 

only crepitations were clinically present. She continued the treatment for panic 

disorder in the form of group psychotherapy and medication (the tricyclic 

antidepressant clomipramine). The painless crepitations did not require any 

planning of initial treatment because they did not disturb the TMJ function. 

 

Follow-Up during 5-Year-Period 

During the entire period of the follow-up there was no remission of the 

painful symptoms of TMJ disorder. There were still crepitations in the left 

TMJ. Mouth opening amounted to 45.5 mm. Although the patient still suffered 

from panic disorder, she regularly went to group therapy and claimed her 

psychological state had improved in comparison with previous years. 

 

 

DISCUSSION 
 

As in many other musculoskeletal disorders of the human body, the 

modern biomedical viewpoint is that they are of nonspecific etiopathology, 

that is, idiopathic if seen at the level of the individual patient [8]. Correlating 

TMDs with numerous etiopathogenic factors does not lead to an effective 

understanding of their causal relationship. The biopsychosocial 

conceptualization of the pain experience recognized psychological factors as a 

part of multidimensional description of pain, especially chronically painful 

conditions such as TMJD [19]. 

The prevalence of chronic pain according to the World Health 

Organization averages 22%, and almost 50% of chronic pain is due to 
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musculoskeletal pain [42]. There is a lack of absolute criteria for identifying 

the presence of central sensitization (reversible increase in the excitability and 

synaptic efficacy of neurons in central nociceptive pathways caused by 

nociceptive input trigger), which includes numerous clinical syndromes. 

Degenerative joint disease (osteoarthritis) has the greatest impact on health in 

the general population, and particularly the TMDs, which is related to the topic 

of this chapter. At the same time, other oral conditions as a consequence of 

surgical procedures can cause central sensitization, for example, third molar 

extraction [25]. 

With increasing age, the prevalence of TMD symptoms decreases but 

there is a slightly higher prevalence of clinical signs. The greatest prevalence 

is in women of reproductive age. This shows that various forms of TMDs 

generally do not progress, depending on increasing age [4, 5, 14, 17]. The age 

difference in patients with various TMJ diagnoses was noticed with regard to 

the diagnosis of disc displacement and osteoarthritis. Similar results were 

shown in our study sample. The gender prevalence of females is not only 

explained by social factors but also by genetics. Potential hormonal mediation 

should also be taken into consideration since the prevalence decreases in 

postmenopausal age [43]. 

In clinical symptomatology which involves sounds in the TMJ (clicking, 

crepitation) and reduced mouth opening, the symptom of arthralgia (joint pain) 

is the most common symptom that causes patients to seek diagnosis and 

treatment. Benoliel & Sharav [14] reported that clinical forms of orofacial 

pains are well defined but that there is a possibility of them being 

unrecognized, that is, confused with musculoskeletal pain and neuropathic 

orofacial pain (trigeminal neuralgia, particularly unusual trigeminal neuralgia 

presentation) [44]. 

The psychological factors play an important role in the expression of pain 

during different stages of TMD, especially in perpetuation of TMD and in the 

response of such patients to treatment. There is no clear distinction between 

acute and chronic pain, and there is also no clearly defined role of 

psychological factors in the course of treatment. Higher level of anxiety in 

TMD patients can be a risk for chronic pain development and bruxism [45]. 

However, contrary to the relationship between chronic pain and anxiety, 

Giannankopoulos et al. [46] found the importance of depression for women 

with chronic pain, from a muscular diagnosis according to Research 

Diagnostic Criteria (RDC)/TMD Axis I [17]. According to Akar et al. [47], a 

higher degree of depression was found in patients with TMJ disorder and 

higher somatization in patients with pain that were referred. Chronic pain had 
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an impact on the patients with TMDs, where severe or moderate somatization 

and depression were determined (scores from 47.7% to 1.8% depending on 

psychological disorder and the psychological instrument used) [48]. 

Pain related to TMDs is mostly the consequence of peripheral nociceptive 

activity [19]. Gustin et al. [49] did not prove changes in the mass of grey 

matter in TMD patients compared with neuropathic pain patients who had 

decreased thalamic volume and neural viability. Compared with results by 

Younger et al. [50], who determined that TMD pain is associated with 

thalamic grey matter volume increases, this can be explained by the influence 

on thalamic anatomy, of the affective state in TMD patients. 

Psychological factors can be used to explain why some patients are 

disturbed by their symptoms and why only a small proportion of patients with 

the symptoms (around 5%) seek treatment. Certain insights help us to 

determine the patients' reactions to a symptom and decide on the right 

treatment. The patients' need for treatment is explained by these factors, and 

when a patient considers the pain to be life threatening, then he or she shows 

elevated anxiety and seeks medical help [5, 51]. 

There are diseases of oral mucosa, the occurrence of which is closely 

related to anxiety. Oral lichen planus is a T-cell mediated disease to a still 

unknown antigen, closely related to stress and psychological disturbances. 

According to Valter et al. [52], in a group of such patients STAI 1 amounted to 

44.76 on average, and STAI 2 45.16, which are values higher than in a recent 

study with patients diagnosed with TMJ disorder.  

In the general population (mean age 42.1 years) with a depressive and/or 

anxiety disorder who were followed for two years, Gerrits et al. [28] found 

that the most frequent pain location was the head (76.6%), and on the contrary, 

the least frequent was orofacial pain (18.1%). Joint pain was reported by 

51.9% of the subjects, and it was only significant in the presence of a 

depressive and/or anxiety disorder. 

Reversible, non-invasive therapeutic means are recommended for the 

treatment. Dentists most often use the Michigan splint. Other frequently used 

options for the treatment of temporomandibular pain require a 

multidisciplinary approach, i.e., physical therapy and kinesiotherapy, 

acupuncture, non-steroidal anti-inflammatory drugs, biofeedback and 

psychotherapy [53, 54]. 

The gold standard for diagnosing a TMJ disorder as well as for the use of 

radiological diagnostics of soft intraarticular tissue is magnetic resonance 

imaging (MRI). Apart from the nonspecific presentation of the TMJs on the 

panoramic radiograph, with respect to the clinical diagnosis of osteoarthritis, 
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radiological diagnostics included highly specific methods for detection of hard 

tissue - CT [55]. 

 

 

CONCLUSION 
 

Positive clinical findings of arthrogenic disorder indicated further 

radiological diagnostics, that is, magnetic resonance imaging and computed 

tomography. MRI serves as the gold standard in the diagnosis of disc 

displacement and also for displaying TMJ hard tissue. 

Although there was a high average value of anxiety in a large group of 

patients with TMJ disorder, there was no single relation to previous TMJ pain 

duration. Chronic pain, as a multidimensional experience and as an illness 

with its own symptoms and complications, requires an individual approach, 

particularly in the evaluation of treatment success. 

Anxiety was detected in certain patients from this study, which involves 

the doctor-patient relationship in adequate evaluation, assessment and 

monitoring of diagnostic and therapeutic modalities directed to the illness, 

while not neglecting pain and psychological status. 
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