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ABSTRACT  

The aim of our study was to identify potential relations between temporomandibular joint (TMJ) pathology 

(signs and symptoms) and disease activity, disability and impairment of quality of life in patients with 

inflammatory rheumatic conditions. We performed a cross-sectional observational study in a cohort of 

consecutive patients with inflammatory rheumatic disorders (IRD) and TMJ-related arthritis, attending at least 

once the outpatient rheumatology department between 2005 and 2007. 152 patients with rheumatoid arthritis 

(RA) and 55 with ankylosing spondylitis (AS) met the eligibility criteria (IRD with TMJ involvement at the time 

of examination) and were recruited for this study; supplementary, 33 healthy controls also featured signs and 

symptoms related to TMJ involvement and qualified to be included in the study. TMJ complaints were recorded 

by a regular questionnaire examining the following items: spontaneous muscle pain, muscle pain during use of 

the jaw, articular pain, difficulty in opening the mouth. In all cases we evaluated disease activity and disability 

according to internationally validated instruments specifically designed for each disorder or with a common 

destination. TMJ involvement is commonly reported in patients with RA and AS account for high levels of 

disability and impaired health-related quality of life. TMJ arthritis significantly correlates with disease activity 

and disability, not only in RA but also in AS, requiring a complex management.  
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INTRODUCTION 

Chronic inflammatory rheumatic disorders 

(IRD) such as rheumatoid arthritis (RA), 

ankylosis spondylitis (AS) and other 

spondylarthropathies (SpA) are broadly 

characterized by a significant economic and 

illness burden, mainly related to disease 

activity, severity, as well as disability and 

impaired quality of life [1,2,3] 

Despite early diagnosis, aggressive 

therapy according to treat-to-target strategy, 

close monitoring in line with specific 

guidelines and recommendations, up to 40% 

of patients are not controlled with specific 

therapies (synthetic remissive or biological 

anti-rheumatic drugs) [1,2].  

Temporomandibular disorders refer to us 

as various clinical pathologies concerning the 

jaw muscles and temporomandibular joint 

(TMJ), among them IRD being highly 

susceptible to develop signs and symptoms 

related to TMJ arthritis [1,2,4, 5].  

Thus, it is estimated that more than half of 

the patients with IRD, particularly rheumatoid 

arthritis but also ankylosing spondylitis, 

psoriatic arthritis juvenile idiopathic arthritis 

have clinical evidence of either bilateral or 

unilateral TMJ involvement [5,6,7]. 

Furthermore, the substrates of TMJ pathology 

encompass for the same inflammatory as well 

as destructive events as in other joints 

affected by specific rheumatic diseases [7,8]; 
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the clinical picture includes a wide spectrum 

of manifestations such as joint and muscle 

pain, TMJ sounds, muscle spasm, swelling, 

stiffness, opening derangements and bruxism, 

restricted movements, with major impact on 

the quality of life [1,2,9,10].  

Predictably, there is a strong association 

between TMJ arthritis and disease activity 

scores, severity as well as disability, with a 

substantial contribution of disease duration in 

compromising oral health in patients with 

rheumatoid arthritis or psoriatic arthritis 

[8,11,12]. 

A complex, multidisciplinary approach of 

TMJ pathology during the course of IRD is 

mandatory, requiring an early diagnosis and 

systemic plus local management in order to 

decrease the burden of structural and 

functional TMJ damage [1,13,14]  

The aim of our study was to identify 

potential relations between TMJ pathology 

(signs and symptoms) and disease activity, 

disability and impairment of quality of life in 

patients with inflammatory rheumatic 

conditions. 

 

MATERIAL AND METHODS 

We performed a cross-sectional 

observational study in a cohort of consecutive 

patients with inflammatory rheumatic 

disorders (IRD) and TMJ-related arthritis, 

attending at least once the outpatient 

rheumatology department from January 2005 

to July 2007. 

152 patients with rheumatoid arthritis 

(RA; ACR 1987 diagnostic criteria) and 55 

with ankylosing spondylitis (AS; 1984 

modified New York criteria) met the 

eligibility criteria (IRD with TMJ 

involvement at the time of examination) and 

were recruited for this study; supplementary, 

33 healthy controls also featured signs and 

symptoms related to TMJ involvement and 

were qualified to be included in the study.  

TMJ complaints were recorded by using a 

regular questionnaire examining the 

following items: spontaneous muscle pain 

(visual analogue scale 0-10), muscle pain 

during use of the jaw (chewing) 

(present/absent), articular pain 

(present/absent), difficulty in opening the 

mouth (present/absent).   

In all cases we evaluated disease activity 

and disability according to internationally 

validated instruments specifically designed 

for each disorder or with a common 

destination.  

Thus, for RA we calculated disease 

activity by DAS28-ESR (Disease Activity 

Score on 28 evaluable joints using 

erythrocyte sedimentation rate) and disability 

by HAQ (Health Assessment Questionnaire).  

DAS28 is a combined index that has been 

developed to measure the activity in RA and 

calculated using several individual parameters 

such as swollen and tender joints, patient’s 

global disease assessment and the erythrocyte 

sedimentation rate. Validated cut-offs for 

DAS28-ESR clearly split the RA in high 

disease activity (HDA; DAS28-ESR> 5.1), 

moderate disease activity (MDA; DAS28-

ESR between 3.2 and 5.1), low disease 

activity LDA; DAS28-ESR between 2.6 and 

3.2) and remission (REM) if DAS28-ESR < 

2.6. 

AS activity was assessed by the BASDAI 

score (Bath Ankylosing Spondylitis Disease 

Activity Index), while disability was 

quantified by BASFI (Bath Ankylosing 

Spondylitis functional index). 

The study protocol was approved by local 

Ethics Committee and all patients have signed 

a written informed consent before study 

initiation. 

Statistical analysis was done in SAS 4.3 

program (descriptive and analytical statistics 

including chi-squared, Pearson’s correlation, 

Breakdown one way ANOVA in all the 

groups described above), p<0.05. 

 

 

RESULTS AND DISCUSSIONS 

a. RA and TMJ involvement  

A total of 152 RA and TMJ arthritis were 

analysed. As expected, the majority were 

women (88.82%, 135 cases), mean age of 

55.14±12.81 years (range between 20 and 

83); about 79% had moderate to severe 

radiological damage; 94.74% of cases had 

more than 6 tender joints, while 84.87% more 

than 6 swollen joints; in addition, according 
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the articular index Ritchie (including TMJ) 

known to define the aggressiveness of the 

disease, almost all patients (98%) presented 

with more than 10 affected joints. Data are 

summarized in Table 1. 

Finally, disability is widely described in 

AR related either to inflammation (early 

stages of the disease) or tissue damage 

(advanced stages), with consistent influence 

on the quality of life. According to the 

Steinbroker’s classification, our patients had 

mild functional impairment in about 11.84% 

cases and moderate disability in 47.379% 

(inflammation), while 40.79% had severe 

joint damage with consecutive limited 

function (Table 1). 

One third of our RA (31.58%) was in 

HDA at the moment of their rheumatologic 

appointment, more than half (66.45%) 

showed MDA, while only a very small 

percentage of patients (1.97%) fall into REM 

(Table 2). 
We arbitrarily considered mild disability if 

HAQ < 1, moderate for HAQ between 1 and 

2.5, while severe disability correspond to a 

HAQ between 2.5 and 3. 38.82 % of our 

patients presented with significantly impaired 

quality of life (HAQ more than 2.5) and 

46.71% with moderate disability as shown in 

Table 2. 

Data about TMJ involvement in RA are 

shown in tables below (Table 3). 

Pain at digital palpation of the jaw muscles 

and TMJ are widely considered related to 

both inflammation and articular destruction; 

52.63% of RA described pain at pretragus 

region palpation, while 34.13% at external 

auditory canal level. Pain was commonly 

described in the masseter muscle (53.29%) as 

well as medial pterygoid muscle (40.13%), 

and only in 29.61% was related to temporal 

muscles.   

Muscle spasm was frequently identified in 

the temporal muscle (57.24%), 28.95% 

medial pterygoid and 11.84% of masseter 

muscle 

Further analysis revealed a significant 

association of TMJ pain with the number of 

involved joints (> 4 swollen joints; χ2=4.78, 

p=0.029; and > 10 tender joints, χ2=5.87, 

p=0.015), disability (HAQ >2.5; χ2=12.97, 

p=0.0003) as well as Ritchie index (χ2=4.96, 

p=0.02).  

Moreover, the absence of pain in TMJ was 

typically reported in those RA patients in 

remission according to DAS28-ESR (<2.6) 

(5.17% vs. 0%, p = 0.027). 

 

 

Table 1. Individual RA parameters 

Stage I Stage II Stage III Stage IV 

N % n % N % n % 

10 6.58 47 30.92 73 48.03 22 14.47 

Swollen joint count Tender joint count 

< 6 > 6 < 6 > 6 

N % n % N % n % 

23 15.13 139 84.87 8 5.26 144 94.74 

< 10 joints (Ritchie index) >10 joints (Ritchie index) 

N % N % 

3 1.97 149 98.03 

Steinbroker functional 

capacity  stage I 

Steinbroker functional capacity  

Stage II 

Steinbroker functional 

capacity   

Stage III & IV 

N % n % n % 

18 11.84 72 47.37 62 40.79 

 

Table 2. DAS-28-ESR and HAQ in RA patients 

High disease activity 

DAS28>5.1 

Moderate disease activity 

(DAS28=3.2-5.1) 

Remission   

DAS28<2.6 

N % n % N % 
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48 31.58 101 66.45 3 1.97 

Mild impairment 

(HAQ<1) 

Moderate impairment 

(HAQ =1-2.5) 

Severe impairment 

(HAQ = 2.5-3) 

n % n % n % 

22 14.47 71 46.71 59 38.82 

 

 

Table 3. Pain and muscle spasm in RA patients at the TMJ level 

TMJ pain 

Present   Absent 

N % N % 

94 61.84 58 18.16 

Pretragus region pain 

                           Present                             Absent  

N % N % 

80 52.63 72 47.37 

Auditory external canal pain  

                          Present                           Absent 

N % N % 

53 34.87 99 65.13 

Muscle pain 

Masseter Temporal Medial pterygoid  

N % N % n % 

81 53.29 45 29.61 61 40.13 

Muscle spasm 

Masseter Temporal Medial pterygoid  

N % N % n % 

18 11.84 87 57.24 44 28.95 

      

 

b. AS and TMJ involvement 

Spondyloarthritis (SpA) represent a 

heterogeneous group of chronic 

inflammatory conditions, with significant 

morbidity and disability related to both 

articular and extra-articular features. AS, the 

disease-prototype for the concept of SpA, is 

defined by early inflammation as well as late 

ossification events.  

We enrolled 55 patients with AS and 

TMJ-related arthritis. 80% were males, with 

mean age of 44.36±12.04 years (ranging 

between 20 and 80 years) and mean disease 

duration of 15.49±8.68 years (ranging from 

2 to 44 years). All patients had axial disease, 

and more than half (31 cases, 56.36%) 

developed peripheral arthritis. TMJ arthritis 

was reported typically in the third and fourth 

decade of our patients. Up to 55% cases 

presented severe sacroiliac joint involvement 

(ankylosis, stage IV), and about one third 

(34.55%) significant narrowing of the 

articular space (stage III sacroiliitis).  

AS activity and severity were evaluated 

according to the internationally validated 

indexes BASDAI and BASFI, as 

summarized in Table 4. 

About half of cases (45.45%) had 

moderate disease activity, with BASDAI 

values of 5 or 6, 38.18% were in low disease 

activity, while 14.55 in high activity. In 

addition, BASFI covered moderate (49.09%) 

and high (30.9%) functional disability in a 

substantial proportion of patients (Fig. 1). 
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Figure 1. BASDAI and BASFI in 

studied patients 

 

Signs and symptoms of TMJ arthritis in 

AS are further described. 45.45% cases had 

unilateral TMJ involvement. The majority of 

AS patients (89.09%) had TMJ pain, 67.27%  

felt pain at palpation of the external autitory 

canal, 52.73% at palpation of pretragus 

region, 49.43% at mastication; finally, 

32.73% AS featured also TMJ stiffness.  

Extended analysis showed further 

associations between TMJ signs and 

symptoms and AS activity and functional 

scores (Table 5). 

 
Table 4. BASDAI and BASFI scores in AS patients 

BASDAI (0-10) BASFI (0-100) 

 n %  n % 

Normal 1 1.82 Normal 4 7.27 

Mild disease activity 

(3-4) 

21 38.18 Mild disability  

(30-40) 

7 12.73 

Moderate disease 

activity (5-7) 

25 45.45 Moderate 

disability (50-70) 

27 49.09 

High disease activity 

(8-10) 

8 14.55 High disability 

(80-100) 

17 30.91 

 

 

Table 5. BASDAI, BASFI and TMJ signs and symptoms 

BASDAI Pain at mastication  3.50 .02 

 Pain at palpation of the external auditory canal  4.37 .008 

 Pretragus region pain  3.23 .03 

 Pain when closing mouth  3.24 .03 

 Noises when opening mouth 2.87 .045 

 Pain in the temporal muscle 6.67 .0007 

 Spasm of the temporal muscle 2.91 .04 

BASFI Pain at mastication 6.19 .001 

 Pain at palpation of the external auditory canal 3.41 .02 

 Noises when opening mouth 3.17 .03 

 Pain in the temporal muscle 3.70 .02 

 

c. TMJ in controls 

33 subjects belonging to the control 

group were also analysed; 11 male (33.33%) 

and 22 female (66.67%), with mean age of 

55.15±10.41 years (between 32 and 78). We 

included in the control group patients 

attending the rheumatology department for 

one of the following rheumatic conditions: 

sciatica (45.45%), acute low back pain 

(21.21%), cruralgia (12.12%), as well as 

chronic low back pain and fractures 

(forearm). 

TMJ signs and symptoms were detected 

unilaterally in 21.22% cases; the majority of 

patients recruited in the control group 

(87.88%) presented pain at palpation of the 

pretragus region, 40% at the external 

auditory canal. All cases had TMJ stiffness. 

Muscle pain was also commonly registered 

at palpation of the masseter muscle 

(75.76%) and medial pterygoid muscle 

(42.42%), while muscle spasm involved 

frequently the temporal muscle (81.82%) 

Comparative analysis of RA, AS and 

controls  

A complex clinical as well as lab 

assessment of the TMJ, dento-periodontal 

and specific evaluation of the RA and AS 

was carried out and materialized our 

research database.  

Pain, a cardinal symptom of 

musculoskeletal pathology with precise 

connotations in IRD was systematically 

analysed highlighting TMJ involvement in 

our patients.  

We studied the potential impact of TMJ-

related arthritis on disease activity and 

disability in patients with RA or AS. 
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Definitely, patients with inflammatory 

rheumatic disorders and TMJ involvement 

experience significant levels of activity and 

functional impairment, with subsequent 

influence on health-related quality of life. 

Therefore, we found that about 90% of RA 

subjects and near 80% of those diagnosed 

with AS had moderate to high level of 

disability. (Table 6, Fig.2) 

 

 

Figure 2. Functional capacity in AR, 

AS and controls in our study 

Mild disability (level I) was described 

significantly more frequent in the control 

group (p =0.006, 0.008); moderate health 

impairment (level II) was found significantly 

more frequently in AR patients (p=0.02, 

0.001), and higher degree of disability (level 

III) was also significantly more common in 

AR (p = .045). 

In order to establish significant variations 

in the TMJ damage index according to the 

factors included in the study, we proceeded 

to ANOVA one way analysis; table below 

summarizes variables with  statistical 

significance (Snedecor F coefficient, p 

<0.05). (Table 7). 

 
Table 6. Functional capacity in studied patients with AR, AS and controls 

 

Study groups  

Level of disability 

I II III 

N   % N % N  % 

RA 18 11.84* 72 47.37 62 40.79* 

AS 13 23.64 16 29.09* 26 47.27 

Controls  10 30.3 10 30.3 13 39.39 

 

Table 7. HAQ and clinical TMJ signs and symptoms (ANOVA) 

HAQ TMJ pain 7.59 .0007 

 Pain at mastication 3.47 .03 

 VAS TMJ pain  10.75 .00004 

 Pain radiating to the cervical 

posterior region 

3.52 .03 

 Progressive course 4.42 .01 

 TMJ stiffness 11.32 .00003 

 Pain at palpation of the pretragus 

region 

5.81 .004 

 Pain when opening the mouth 7.12 .001 

 Pain when closing the mouth 5.79 .004 

 TMJ sounds when opening the mouth 4.99 .008 

 Pain at masseter muscle palpation 4.70 .01 

 

CONCLUSIONS 

1.TMJ involvement is commonly reported 

in patients with rheumatoid arthritis and 

ankylosing spondylitis and account for high 

levels of disability and impaired health-

related quality of life.  

2.Pain (articular, jam muscle), TMJ 

stiffness, restricted motions, TMJ sounds as 

well as opening derangements remain major 

clinical signs and symptoms of TMJ arthritis 

as a result of both inflammatory and 

destructive damage of the articular and soft 

tissue lesions.  

3.TMJ arthritis significantly correlates 

with disease activity and disability not only in 

rheumatoid arthritis but also in ankylosing 

spondylitis, requiring a complex 

management.  
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