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ABSTRACT  
The main aim of this study was to evaluate the frequency of temporomandibular joint (TMJ) disorders in 

patients with various rheumatic conditions and to define the accurate assessment protocol. We performed a 

prospective observational study in 1052 consecutive patients with various inflammatory (433 rheumatoid 

arthritis, RA; 258 ankylosing spondylitis, AS; 103 psoriatic arthritis, PsA; 32 juvenile idiopathic arthritis, JIA) 

and degenerative (226 osteoarthritis, OA) rheumatic disorders attending at least once the rheumatology 

department. Patients were classified in six study groups, as follows: group A comprising 152 RA; group B: 55 

AS; group C: 44 PsA; group D: 22 JIA; group E: 42 patients with osteoarthritis (OA); and group F or the control 

group. All patients were evaluated according to the same standardized protocol including several variables e.g. 

demographics, epidemiologic, clinical, biological and imaging parameters according to the underlying 

rheumatic condition. TMJ and dental-periodontal system were also examined. Statistical analysis was done in 

SAS 4.3 program, p<0.05; differences among groups were calculated using the Probability calculator for 

descriptive statistics, the χ2 test, the Pearson "r" correlations and Breakdown one way ANOVA tests. In 

conclusion, TMJ pathology displayed an increased prevalence in all groups, irrespective of the inflammatory or 

degenerative rheumatic disorders as compared to the control group; 
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INTRODUCTION 

Non-dental orofacial pain remains the 

primary symptom of a broad spectrum of 

pathologies currently accepted under the 

umbrella of temporomandibular disorders 

(TMD), that encompass for a group of 

musculoskeletal and neuromuscular 

conditions including joint injuries 

(inflammatory arthritis and osteoarthritis), 

internal disc derangement, masticatory 

muscle tension and myogenous issues [1,2]. 

TMD are generally related to over-function 

and overloading (parafunctions) and require a 

multidisciplinary management [1,2,3]. 

It is widely accepted that temporomandibular 

joint (TMJ) involvement may be reported in 

different rheumatic disorders, irrespective of 

their inflammatory (rheumatoid arthritis, 

ankylosing spondylitis, psoriatic arthritis, 

juvenile idiopathic arthritis), degenerative 

(osteoarthritis) or mechanical pathobiology, 

resulting in chronic persistent pain, 

dysfunction and significantly impaired health-

related quality of life. [4-7]. 

The prevalence of TMJ pathology among 

patients with rheumatic conditions varies 

greatly (ranging from 5% up to 98%), 

depending on multifactorial background such 

as the studied population, diagnostic and 

classification criteria applied as well as 

parameters and instruments used for the 

assessment of different settings of TMJ 

involvement. Actually, there is no 

standardized algorithm for clinical, functional 

and imaging evaluation of TMJ 

manifestations across the specialities 

interested in providing health-care [4]. 

Starting with the first attempt to realize a 

TMD epidemiological study (Helkimo, 1971, 

Scandinavia), the interest in this area as well 

as other aspects of stomatognat system 

pathology has expanded rapidly in Europe 

and North America in the late 1980s. [9]. 

Over the last decades, two major aspects were 

identified, namely the large frequency of 

signs and symptoms defining TMD reported 

in general population as well as 

musculoskeletal and neuromuscular 

conditions involving TMJ, and, significant 

variations in the incidence and prevalence of 

TMD among authors and study groups. 

Moreover, latest data focused on complex 

interaction between environmental factors, 

cultural effects of persistent TMD pain, 
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emotional behaviour and altered adaptive 

capacity [1,2].  

Thus, a review of 18 epidemiological studies 

made by Carlsson in early 1980‟s showed a 

prevalence of TMD ranging between 18-86%. 

However, a more recent meta-analysis (1995) 

of the same author including 51 studies 

revealed prevalence variations ranging from 

6% to 93% of TMJ involvement and damage 

in various rheumatic conditions as well as 

controls. [10]. 

The main aim of this work was to determine 

the frequency of TMJ disorders in patients 

with various rheumatic conditions and to 

define the accurate assessment protocol.  

 

MATERIAL AND METHODS 

We performed a prospective observational 

study in 1052 consecutive patients with 

various inflammatory (433 rheumatoid 

arthritis, 258 ankylosing sponsylitis, 103 

psoriatic arthritis, 32 juvenile idiopathic 

arthritis) and degenerative (226 osteoarthritis) 

rheumatic disorders, attending at least once 

the rheumatology department between 

January 2005 and July 2006. 

The study protocol was conducted with the 

agreement of the local Ethics Committee and 

a written informed consent was obtained from 

each patient before enrolment. 

Inclusion criteria comprised the following 

items: pain in the TMJ region (current or 

past, at palpation, spontaneous or at 

movement); joint stiffness recorded in the 

morning or after TMJ rest; difficulties in 

opening or closing the mouth; trismus; 

articular noises (crepitation or clicking). 

Exclusion criteria were: craniofacial trauma; 

tumours and infections of the orofacial and 

skull region; patients with neoplasia with 

other locations. 

Patients were classified in six study groups:   

-group A: 152 patients with rheumatoid 

arthritis (RA), fulfilling 1987 modified ACR 

diagnostic and classification criteria; 

-group B: 55 patients with ankylosing 

spondylitis (AS), fulfilling the modified 1995 

New York criteria; 

-group C: 44 patients with Psoriatic arthritis 

(PsA), fulfilling the ESSG criteria; 

-group D: 22 patients with juvenile idiopathic 

arthritis (JIA), diagnosed according to the 

EULAR criteria; 

-group E: 42 patients with osteoarthritis 

(OA), defined according to the 1982 ACR 

criteria; 

-group F (the control group): 33 age and sex-

matched patients with the RA group, known 

with lumbar disk herniation. 

All patients enrolled in the study were 

evaluated based on a standardized protocol by 

the same experimented dentist and 

experimented rheumatologist; the protocol 

comprised several variables e.g. 

demographics, epidemiologic, clinical, 

biological and imaging parameters according 

to the underlying rheumatic condition. TMJ 

and dental-periodontal system were also 

examined.  

General data (sex, age, duration of the 

rheumatic disease), disease-specific variables 

(clinical, biological), TMJ-related parameters 

(pain, muscle contraction, parafunctions) as 

well as dental, gingival and occlusal status 

(partial edentation, total edentation, the 

degree of dental mobility, gingival retraction, 

malocclusion) were systematically measured 

in all cases. 

Statistical analysis was done in SAS 4.3 

program, p<0.05; differences among groups 

were calculated using the Probability 

calculator for descriptive statistics, the χ2 test, 

the Pearson "r" correlations and Breakdown 

one way ANOVA tests. 

 

RESULTS AND DISCUSSIONS 

Prevalence of TMJ involvement in RA (152 

patients) 

Clinical evaluation of TMJ involvement in 

RA focused on several aspects.  

We reported high prevalence of morning 

stiffness, joint pain (spontaneous, at 

palpation, and at moving) as well as muscular 

pain. Stiffness in TMJ was classified as 

important in 63.82% of cases, while pain in 

61.84%; 52.63% RA presented with pain at 

pretragus palpation, 34.87% at the palpation 

of the external auditory canal. 

Reflex muscle pain that usually occurs in any 

articular pathology was also commonly 

noticed: the masseter muscle - 53.29%, 
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temporal muscle 29.61% and the pterygoid 

muscle - 40.13%. 

Limited mouth opening was registered in a 

small number of patients (1.87%), as well as 

the limitations of right and left lateral 

movements (2.63% and 1.87%, respectively). 

The TMJ noises such as clicking and crepitus 

were demonstrated in our RA patients, 

occurring especially at opening of the mouth 

(50.66% and 57.89% respectively). 

We were also interested in assessing the 

prevalence of dento-periodontal lesions; the 

mutually disadvantaged relationship between 

these two segments of the stomatognat system 

(SSG) is widely recognized. Reduced 

edentation was diagnosed in 51.98% patients, 

partially extended edentation in 63.16%, 

while 9.87% of cases presented with total 

edentation. 

TMJ ultrasound was performed in the 

majority of patients (101 RA); we identified 

morphological abnormalities as follows 

37.62% patients had concomitant 

osteoarthritic lesions, 14.85% inflammatory 

lesions, 9.9% destructive lesions, while 

11.58% presented with mixed injuries). 

Prevalence of TMJ involvement in AS (55 

patients) 

The frequency of TMJ involvement secondary 

to AS ranged between 11.5% (reported by 

Davidson et al.) to 59.6% (reported by studies 

performed by Ramos-Remus et al.); the great 

variability was explained by different 

diagnostic criteria, differences between 

population‟ samples as well as different 

instruments for the assessment of TMJ 

involvement [11-13]. 

We also registered a high prevalence of signs 

and symptoms related to TMJ involvement in 

AS patients, as follows: pain (89.09%), 

located in the pretragus region, at the level of 

the external auditory canal or masticatory 

muscles; severe TMJ dysfunction was 

recorded in 16.36% of cases. 

Different types of noises secondary to AS 

were demonstrated; the clicking were found 

in 32.73% of the patients when opening the 

mouth and 7.27% when closing the mouth, 

while crepitus were reported in higher 

proportion, meaning 81.82% and 23.64%, 

respectively. 

The muscle examination of the stomato-gnat 

system demonstrated pain predominantly 

located on masseter muscles -78.18% cases 

(18.18% temporal, 49.09% pterygoid), while 

the muscle spasm was encountered mainly in 

the temporal muscle (67.27 %). 

The condition of the dental-periodontal 

system was also analysed in AS patients. 

54.55% cases had partial limited edentation, 

34.54% partial extended edentation, 7.27% of 

cases with total untreated edentation and 

1.82% with treated edentation; 20% cases had 

gingival retractions; 34.55% had advanced 

dental mobility (grade III) and 30.91% had 

dental migrations. 

The ultrasound evaluation allowed the 

correct assessment of various types of TMJ 

injuries: 31.37% patients had concomitant 

osteoarthritis, 13.73% only inflammatory 

lesions, while 5.88% destructive lesions. 

Prevalence of TMJ involvement in PsA (44 

patients) 

The first description of TMJ involvement in 

PsA was made by Franks and Lundberg in 

1965 [12]. 

We demonstrated several aspects of TMJ 

pathology during PsA.  

Pain in the temporomandibular joint had an 

increased prevalence (89.09%); 67.27% 

patients experienced pain at the palpation of 

the external auditory canal, 52.73% at the 

pretragus palpation, 49.43% at mastication, 

while 32.73% showed joint stiffness; there 

was an increase in the pain severity 

associated with the mobilization of the 

mandible; furthermore, pain was particularly 

felt when closing the mouth (86.36%); 

muscle pain and spasm were also present in 

the TMJ involvement in our PsA patients.  

Other signs and symptoms related to TMJ 

involvement in PsA comprised articular 

noises occur reported in the majority of cases 

(72.73%) as crepitation; clicking was found 

in up to 40.91% cases. 



Romanian Journal of Oral Rehabilitation 

Vol. 9, No. 3, July- September 2017 

 

20 

The joint mobility was significantly restricted 

in 36.27% cases. 

During the examination of the dento-

periodontal system we revealed the presence 

of abnormalities in a significant number of 

patients: 43.19% had limited edentation, 

38.64% partially extended edentation; 

22.73% have total untreated edentation; 

13.64% of cases have gum retractions; 

20.45% presented with large dental mobility, 

while 18.18% with dental migrations. 

As in the RA and AS groups, ultrasound 

assessment depicted different types of 

lesions: inflammatory in 32.26%, destructive 

in 3.23% and degenerative in 35.48%.  

Prevalence of TMJ involvement in JIA 

JIA, widely recognized as a severe 

inflammatory condition developing in child 

and adolescent aged less than 16 years, is 

characterized not only by chronic arthritis 

involving peripheral joint as well as spine, but 

also with systemic inflammation, eye 

manifestations, inflammatory osteoporosis 

and growth disorders; the disease is 

distinguished by high disability and its 

psychosocial impact. TMJ involvement, 

reported since 1897 by Still, is well known 

nowadays (Larheim 1981, Olson 1991), 

generating stomato-gnat system growth 

disorders, facial deformities, impaired 

mandibular mobility. The prevalence of TMJ 

signs and symptoms largely varies between 

20% (Lerheim, 1981) and 65% (Wenneberg, 

1995) [14-17]. 

TMJ pain had increased prevalence; 86.36% 

patients feel pain at pretragus palpation, 

77.27% at the palpation of the external 

auditory canal, 77.27% during mastication. 

Pain is especially felt when opening the 

mouth (100%).  

Crepitus had also high frequencies (95.45%), 

while clicking was reported less frequently 

(31.82%); in 54.55% of cases, we also noted 

morning stiffness of the TMJ. 

Pain was typically accompanied by reflex 

muscle spasm, particularly in the masseter 

(81.82%) and temporal muscles (81.82%); 

isolated muscle spasm was described for 

masseter muscle (72.73%) and internal 

pterygoid (54.55%). 

Mandibular mobility, measured by the 

distance between upper and lower incisors, 

was limited in 59.09% of subjects.             

Moreover, articular noises occurred with 

increased frequency during mouth opening 

movement: crepitation (95.45%) and clicking 

(31.82%). 

A complex assessment of dento-periodontal 

system highlighted the following pathological 

aspects: 54.55% patients with partial 

extended edentation, 45.45% with partial 

reduced edentation; 9.09% with high teeth 

mobility; 40.91% migrated dentition; 40.91% 

with dental malocclusions. 

Ultrasound examination allowed the 

detection of various types of lesions in the 

majority of cases - 86.36% of those 

examined. 

Prevalence of TMJ involvement in OA (42 

patients) 

As for TMJ osteoarthritis, bilateral joint 

involvement was described in most cases 

(90.48%). [18] 

Pain in the temporomandibular joint was a 

major sign in osteoarthritis pathology of the 

joint, recorded in up to 92.86% of cases: 

69.05% experienced pain at palpation of the 

external auditory duct, 66.67% at pretragus 

palpation, and 61.9% during mandibular 

movements. 

Muscle pain was more common in the 

masseter muscle (71.43%) and internal 

pterygoid (47.62%); contracture was more 

frequent on the temporal muscles (83.33%). 

Pain was felt when opening the mouth 

(90.48%), and also the crepitation (85.71%); 

however, the clicking frequency was lower 

(52.38%). When closing the mouth, pain 

occurred in 42.86% cases, clicking in 28.57% 

and crepitation up to 50%. 

In all patients, mandibular motion was 

moderately restricted.  

At the level of dento-periodontal system 

several anomalies were identified: 52.38% 
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cases had partial extended edentation, 26.19% 

of cases with total edentation (7.14% 

untreated and 19.05% treated); 21.43% 

presented with high dental mobility, and 

7.14% with dental migration. 

The ultrasound examination revealed 

suggestive manifestations for degenerative 

pathology in half (52. 38%) of those 

examined. 

Prevalence of TMJ involvement in the control 

group (33 patients) 

33 patients were included in the control 

group, of which 11 were male (33.33%) and 

22 female (66.67%), mean age 55.15 ± 10.41 

years (32 to 78 years). 

Unilateral TMJ pathology was noted in 

21.22% of the subjects.  

Pain in the temporomandibular joint was the 

dominant sign, reported by all subjects; 

87.88% perceive pain in pretragus palpation, 

39.39% at the palpation of the external 

auditory conduct, 30.3% in mastication; 

patients complain and replay a few minutes of 

the joint after prolonged rest. 

As in different rheumatic conditions, muscle 

pain and contracture were also reported in 

controls: muscle pain - masseter 75.76% and 

temporal 24.24%; contracture in 24.24% 

masseter, temporal 81.82%. 

Pain was felt particularly when opening the 

mouth (93.94%), as well as crepitation 

(81.82%); the frequency of clicking is lower 

(39.39%). 6.06% controls had restricted 

mandible mobility. 

Dento-periodontal system evaluation showed 

33.36% individuals with partially reduced 

edentation, 51.52% with partial extended 

edentation, 9.09% with total edentation, and 

6.06% with dental malocclusions. 

The ultrasound examination showed the 

prevalence of degenerative lesions in a 

proportion of 40.62% 

Considering TMJ pain and dysfunction 

related to inflammatory and degenerative 

processes as having serious impact on 

stomatognat system with subsequent impaired 

quality of life, we proposed an original TMJ 

damage index calculated for each patient. 

Assessment of TMJ dysfunction 

Table below summarizes parameters used for 

the assessment of TMJ dysfunction as well as 

cut-off values. 12 items are proposed for a 

correct and complex assessment of TMJ 

pathology. 

A total score derived from the sum of 

individual scores assigned for each item. The 

totak TMJ damage score was calculated for 

every participant in the study; the ratio of the 

total score obtained by the patients to the 

maximum possible score, multiplied by 100, 

resulted in a percentage index of ATM 

damage. 

We further present the mean values and 

the frequency of the cases according to the 

size of this index for different study groups 

(table 2). 

We arbitrarily considered as level I cut-off 

values between 10% and 30%, level II - 

values between 31% - 50%, level III - values 

between 51% - 60%, and level IV - values 

above 60%. 

Low level 3) TMJ damage index (up to 

30%) occurred significantly more frequently 

in the RA group (16.45%) as compared to 

other groups (p = .005; .04; .005; .04; .01) 

(table 3, figure 1). 

TMJ damage scores between 30% -50% 

(level II) were significantly more common in 

the AS group (76.36%, p = .0000; .0002; 

.0000; .002) and PsA group (65.91%, p = 

.0007; .01; .0000; .04) (table 3, figure 1). 

Mean values (51% -60%) assigned as TMJ 

damage score level III occurred significantly 

more frequently in the OA group (54.76%, p 

= .0001; .0001; .0007; .04) and in the control 

group (48.48%, p = .002; .002; .006) (table 3, 

figure 1). 

High values, indicating a level of over-

average damage (61% -90%) (level IV) 

occurred significantly more frequently in JIA 

group (68.18%, p = .0000 versus all other 

groups) (table 3, figure 1). 
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Table1. Parameters for TMJ dysfunction assessment 

Pain intensity: None = 0 (VAS 0-1); mild =1(VAS 3-4); moderate = 2 (VAS 5-7); 

severe = 3 (VAS  8-10) 

Inflammatory / mechanical pain: 0 = none; at mobilization = 1; spontaneous = 2; 

nocturnal = 3 

Pain on palpation 0 = no; 1 = present; 

Stiffness: 0 = no; 1 = <30minutes; 2  = >30minutes 

Articular noise: a. Clicking 0 = no; 1= unilaterally; 2 = bilateral 

b.Crepitations: 0 = no; 1 = unilaterally; 2 = bilateral 

Distance between incisors:  >30mm =  0; 1 = 25- 30mm;  <20mm = 2; 

Opening quality: 0 = normal; 1 = asymmetric; 

Mmovement of the mandible condyle: 0 = normal; 1 = limited; 2 = blocked 

Protrusion; 0 = normal, 1 = limited, 2 = impossible 

Muscle contraction on temporal, masseter, pterygoid intern: 0 = no; 1 = one 

alone, 2 = more; 

Mandibular lateral movement: 0 = normal, 1 = unilateral; 2 = absent 

Chewing test: absent = 0, positive = 1 

 

Table 2: Average values of global TMJ damage index 

Groups  N Mean Σ Minimum Maximum p 

RA 152 37.90**** 15.17 11.11 72.22 .005; .005; .0000; 

.0000; .0000 

AS 55 44.04*** 9.51 27.78 72.22 .0003; .0000; .0001 

PsA 44 45.01*** 12.93 16.67 80.56 .01; .0004; .006 

OA 42 51.39 7.29 33.33 69.44  

JIA 22 56.44 9.94 33.33 69.44  

Controls 33 52.19 7.60 33.33 69.44  

 

Table 3: Frequency of patients based on global TMJ damage index 

TMJ 

index 

RA AS PsA OA JIA Controls 

n % n % n % n % n % n % 

10-30 2

5 
16.45 1 1.82* 2 4,55* 0 0* 0 0* 0 0* 

31-50 5

6 

36.84

* 

42 76.36 2

9 
65.91 16 38.09

*  

1 4.55*  14 42.42

*  
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51-60 3

4 

22.37

*  

9 16.36*  8 18.18

*  

23 54.76 6 27.27* 16 48.48 

61-90 3

7 

24.34

* 

3 5.45* 5 11.36

* 

3 7.14* 1

5 
68.18 3 9.09* 

P .005;.04;.

005; .04; 

.01 

.0000;.000

2;.0000; 

.002 

.0007;.01; 

.0000; .04 

.0001;.000

1;.0007; 

.04 

.0000 .002;.002; 

.006 

 

 

Figure 1. Significant differences between groups in the global TMJ damage 

CONCLUSIONS 

1. TMJ pathology displayed an increased 

prevalence in all groups, irrespective of the 

inflammatory or degenerative rheumatic 

disorders as compared to the control group; 

2. A complex assessment of a patient 

diagnosed with a rheumatic disease should 

include TMJ evaluation; 

3. The prevalence and severity of TMJ 

involvement varies among patients with 

different rheumatic conditions; thus, morning 

stiffness is typically reported in RA patients, 

moderate pain is characteristic for OA, while 

impaired TMJ mobility is classically reported 

by JIA patients; 

4. The original TMJ damage index proposed 

may be a useful tool for the clinical 

assessment of TMJ pathology in rheumatic 

conditions, and should be validated in further 

studies.   
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