
RESUMO
A artrite reumatoide (AR) é uma doença sistêmica, autoimune,
caracterizada por inflamação crônica e hiperplasia sinovial,
que usualmente afeta múltiplas articulações. Dentre estas, a
articulação temporomandibular (ATM), tornase susceptível
ao desenvolvimento de alterações. O estudo objetiva avaliar a
presença de desordem temporomandibular (DTM) e altera ções
ósseas degenerativas da ATM (articulação temporo man di bu 
lar) de pacientes diagnosticados com AR (artrite reumatóide).
Como metodologia, aplicouse o questionário Research
Diagnostic Criteria for Temporomandibular Disorder (RDC/
TDM) em para avaliação clínica da ATM e classificação da
desordem temporomandibular em 49 pacientes de ambos os
sexos e idade variável. Foram excluídos os indivíduos que já
haviam realizado tratamento prévio para DTM e/ou com
histórico de traumatismo crâniofacial. Posteriormente os
participantes foram submetidos a exames de tomografia
computadorizada de feixe cônico (TCFC) para avaliação de
possíveis alterações degenerativas no côndilo mandibular e na
eminência articular. Foram apresentadas as frequências das

alterações encontradas e verificouse a associação entre os
achados clínicotomográficos por meio do teste do Qui
quadrado. Após a avaliação clínica verificouse que 75% dos
pacientes possuíam queixas de dor na região orofacial,
variando entre a presença de artralgia, mialgia ou ambas.
Quanto aos diagnósticos, 100% da amostra apresentou
diagnóstico do Grupo III do RDC/TMD (artralgia, osteoartrite
ou osteoartrose). A presença de alterações ósseas degenera 
tivas foi encontrada em 90% dos indivíduos avaliados, sendo
que as mais prevalentes foram aplainamento (78,7%) e
osteófito (39,3%). O teste de associação sugeriu uma maior
tendência de desenvolvimento de alterações degenerativas nos
indivíduos assintomáticos (p = 0.01). O caráter assintomático
do envolvimento da ATM na AR pode ocultar danos estruturais
vistos em imagem. Assim, ressaltase a importância do
diagnóstico e tratamento precoces para redução de danos
estruturais e funcionais.

Palavraschave: Artrite reumatoide; articulação temporoman 
dibular; tomografia computadorizada de feixe cônico.

ABSTRACT
Rheumatoid arthritis (RA) is a systemic autoimmune disease
characterized by chronic inflammation and synovial hyperplasia,
which usually affects multiple joints. The temporomandibular
joint (TMJ) becomes susceptible to the development of changes
resulting from RA. The aim of this study was to evaluate the
presence of TMD and degenerative bone changes in TMJ in
patients diagnosed with RA (rheumatoid arthritis). The Research
Diagnostic Criteria for Temporomandibular Disorders (RDC/
TMD) questionnaire was used for clinical evaluation of the TMJ
and for TMD classification of 49 patients of both sexes and all
ages. Individuals who had already undergone prior treatment for
TMD and/or with a history of craniofacial trauma were excluded.
The participants underwent cone beam computed tomography
(CBCT) exams to assess possible degenerative changes in the
mandibular condyle and the articular eminence. The frequencies
of the changes found are presented and the possible associations

between clinical and CT findings analyzed using the chisquare
test. It was found that 75% of the patients had complaints 
of pain in the orofacial region, including arthralgia, myalgia 
or both. As for the diagnoses, 100% of the sample was
diagnosed as RDC/TMD Group III (arthralgia, osteoarthritis
or osteoarthrosis). The presence of degenerative bone changes
was found in 90% of the subjects, the most prevalent being
flattening (78.7%) and osteophytes (39.3%). The association
test suggested a greater tendency to develop degenerative
changes in asymptomatic individuals (p = 0.01). The
asymptomatic nature of the involvement of the TMJ in RA can
hide structural damage seen in imaging. Thus, the importance
of early diagnosis and treatment to reduce structural and
functional damage is emphasized.

Key words: Rheumatoid arthritis; temporomandibular joint;
cone beam computed tomography, temporomandibular disorder.

219

Vol. 29 Nº 3 / 2016 / 219-224 ISSN 1852-4834 Acta Odontol. Latinoam. 2016

TEMPOROMANDIBULAR JOINT INVOLVEMENT IN 
RHEUMATOID ARTHRITIS PATIENTS: ASSOCIATION 
BETWEEN CLINICAL AND TOMOGRAPHIC DATA

Patrícia C. F. Cordeiro1, Josemar P. Guimaraes1, Viviane A. de Souza2, 
Isabela M. Dias1, Jesca N. N. Silva1, Karina L. Devito1, Leticia L. Bonato3

1 School of Dentistry, Federal University of Juiz de Fora, Juiz de Fora, Minas Gerais, Brazil.
2 School of Medicine, Federal University of Juiz de Fora, Juiz de Fora, Minas Gerais, Brazil.
3 Estácio Juiz de Fora University, Juiz de Fora, Minais Gerais, Brazil.

ENVOLVIMENTO DA ARTICULAÇÃO TEMPOROMANDIBULAR 
EM PACIENTES COM ARTRITE REUMATOIDE – ASSOCIAÇÃO 
ENTRE DADOS CLÍNICOS E TOMOGRÁFICOS 

AOL32016:32011  15/02/2017  12:51  Página 219



INTRODUCTION
Rheumatoid arthritis (RA) is an autoimmune
systemic disease characterized by chronic
inflammation and synovial hyperplasia which
usually affects multiple joints. Currently, it is
considered the main inflammatory joint disorder,
with a prevalence of 0.51% in the general
population1. The incidence is higher in women, with
varying proportions documented in the literature:
4:12, 7:13, and 9:14.
While its autoimmune pattern is emphasized,
various factors contribute to development of the
disease, such as genetic predisposition, micro 
biological, hormonal and environmental factors58.
Extensive infiltration of immune cells occurs, with
high levels of inflammatory mediators in synovial
tissue of peripheral joints9,10, and the abnormalities
in the structure and function of such joints appear
as the primary and characteristic manifestations in
these patients.
The temporomandibular joint (TMJ) becomes
susceptible to the development of changes resulting
from RA. However, it is rarely the first joint to be
affected5,6,11,12. It is estimated that more than half of
the patients with RA present clinical evidence of
involvement of the TMJ5,7,9,10, the most frequent
being bilateral involvement.
Clinically, the involvement of the TMJ follows the
same destructive path as the other joints, correlating
directly with the severity and duration of the RA
that has taken hold7,13. In the initial phase, there may
be synovial hyperemia, lymphocyte infiltration,
fibrinoid degeneration and pannus formation
(granulation tissue). The cartilage is destroyed and
the granulation tissue can be seen in the joint cavity.
From that point on, there may be fibrosis and
scarring, generating fibrous adhesion. Fibrous
ankylosis is the rarest and final stage that the TMJ
affected by RA can attain10,14.
The most common clinical signs and symptoms in
the TMJ are arthralgia, swelling, stiffness during
mouth opening and upon waking, weakness of the
masticatory muscles with decreased bite force, joint
noises, and limited joint function2,57,10,15.
Studies using cone beam computed tomography
(CBCT), considered the gold standard for the
analysis of degenerative bone changes of the TMJ,
demonstrated that it is possible to find, in the TMJ
of patients with RA, high prevalence of reduced
joint space and serious erosion of cortical or

subcortical bone, which can lead to destruction of
the mandibular condyle11,16. Bone sclerosis,
osteophytes and subcortical cysts may also occur6,7. 
However, the presence of changes in the TMJ of RA
patients is often ignored by rheumatologists and
even by patients, especially when treatment is
focused on other joints of the upper extremities and/
or weightsupporting extremities. These changes in
the TMJ may lead to complications and disability,
making its treatment and monitoring extremely
important.
The aim of this study was to evaluate the presence
of TMD and degenerative bone changes in TMJ in
patients diagnosed with RA by performing a clinical
examination and analysis of CBCT images.

MATERIAL AND METHODS
This is a crosssectional, observational, descriptive
study, approved by the Research Ethics Committee
of the Federal University of Juiz de Fora (UFJF),
under code number 771.869. 
Being an observational study, the sample was
consisted of patients recruited randomly in one year,
totalizing 49 volunteers.
The study assessed patients previously diagnosed
with RA treated at the Rheumatology Clinic of the
University Hospital, UFJF. The diagnosis of RA
was based on criteria established by the American
College of Rheumatology, 1987, and ACR/EULAR
201017. 
The patients diagnosed with RA were informed
about the study and we included those who agreed
to participate. All patients signed informed consent
prior to participating in the research. Participation
in the study was open to patients of both sexes and
all ages. Exclusion criteria were pregnant women,
individuals who had already undergone prior
treatment for TMD and/or with a history of cranio 
facial trauma.
The assessment was divided into two stages:
assessment of clinical signs and symptoms in the
TMJ and analysis of CBCT images. To assess the
clinical signs and symptoms, we used Axis I of the
Research Diagnostic Criteria for Temporomandi 
bular Disorders (RDC/TMD), the gold standard for
clinical diagnosis of TMD18, which enabled patients
to be classified into distinct groups according to the
type of disorder: Group I) muscle disorders; Group
II) disk displacement, and Group III) arthralgia,
osteoarthritis and osteoarthrosis. The questionnaire
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was administered to all patients by a single trained
and calibrated examiner according standards
established by RDC/TMD18.
CBCT images were obtained using theiCat Next
Generation system (Imaging Sciences International,
Hatfield, Pennsylvania, USA) operating at 120 kV
and 38 mA, with the following acquisition
protocol: 26.9 s exposure time, 8 cm FOV and 0.25
mm voxel. All images were obtained in the closed
mouth position (maximum habitual intercuspation 
MHI). For the examination of each TMJ, a
representative coronal section (most central region)
of the condyle was selected, obtained via the TMJ
window of the ICatVision software (Imaging
Sciences International, Hatfield, Pennsylvania, USA).
From this coronal section, sequential parasagittal
sections were generated, where the articular bone
changes were evaluated.
The bone surfaces of the mandibular condyle and
the articular eminence of each TMJ were classified
as: healthy (no change); flattening (loss of rounded
contour of surfaces); with erosion (loss of continuity
in cortical bone); with osteophytes (exophytic forma 
tion growing from surfaces); and with sclerosis (any
increase in cortical thickness in loadbearing areas).
Each possible change could appear alone or in
combination. To identify the presence of bone
changes, the condition had to be observed in at least
two sequential parasagittal sections19. This evaluation
was performed by a radiologist with experience in
TMJ CBCT images, without knowledge of the
patient’s clinical data. The evaluation was based 
on established criteria for tomographic analysis of
the TMJ19.

The absolute and relative frequencies of the
changes found were presented and the association
between clinical and CT findings were verified
using the chisquare test. Calculations were
performed using version 14.0 of the SPSS for
Windows software, with a significance level of 5%
(p≤0.05) and a 95% confidence interval.

RESULTS
Initially, 49 individuals who were undergoing
clinical examination (RDC/TMD) for diagnosis of
TMD were included in the study. Sixteen of them
did not return to the institution for the CBCT exam,
and were therefore excluded, with 33 subjects
remaining in the study. All participants were female,
with mean age 59.4 (± 10.3) years.

Mean RA duration was 12.04 (± 8.57) years, being
13.36 (± 8.48) years in participants with presence
of degenerative bone changes, and 3.66 (± 1.24) in
individuals with no changes observed in CT.
Through the combination of the RDC/TMD and the
CBCT images, it was possible to observe that all
subjects were diagnosed with TMD, presenting 
at least one diagnosis of Group III (arthralgia,
osteoarthritis or osteoarthrosis).
Of the 33 participants, 8 (24.2%) presented osteo 
arthritis, 21 (63.6%) had osteoarthritis, and 4
(12.1%) presented arthralgia. In association with
the diagnosis of Group III changes, 13 (39.3%)
individuals were also diagnosed with muscular
disorder (Group I), and only 1 (3.0%) participant
was diagnosed with Group II TMD (disc
displacement).
In relation to the degenerative bone changes in the
TMJ diagnosed in CBCT examinations, there was
greater involvement of the condyle than the
articular eminence, particularly from the flattening
of the bone surfaces. It is also worth noting that a
greater number of individuals with associated
conditions of degenerative bone changes was
observed. Considering the combined assessment of
condyle and articular eminence, only 3 (9%) of the
patients presented healthy structures, 11 (33.3%)
had only one isolated bone change, and most (19 /
57.5%) presented more than one bone change
simultaneously. Table 1 shows the prevalence of the
degenerative bone changes of the TMJ, classified
into flattening, osteophytes, erosion, and sclerosis.
A total of 12 (36.36%) participants were considered
as having arthralgia: four diagnosed with arthralgia
alone and eight who also had osteoarthritis. Among
the 30 (90.9%) individuals who had bone changes,
nine (27.27%) also had arthralgia and 21 (60%)
were asymptomatic. The three (9.09%) individuals
without degenerative bone changes had joint pain,
and no participant was free of the two conditions
simultaneously. From the chisquare test, there was
a significant association between the groups
(p=0.01), suggesting a greater tendency to develop
degenerative bone changes in asymptomatic indivi 
duals, compared to those who felt pain (Table 2).
Similarly, the association was tested between the
presence of degenerative changes and the cases of
myalgia (Group I). Among the patients whose
images showed condylar and/or articular eminence
changes, 40% had muscle pain while 60% were
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asymptomatic. Among the patients with healthy
bone structures, 66.6% presented no pain symptoms.
As shown in Table 3, there was no significant
association between the groups (p=0.82).

DISCUSSION
Rheumatoid arthritis acts as a systemic etiological
factor with major impact on the development of
temporomandibular disorders. However, since its
clinical manifestations are often silent, the
involvement of the TMJ in patients with RA has
been ignored5,20. However, it was observed that 75%
of the patients had complaints of pain in the
orofacial region including arthralgia, myalgia, or
both. In addition, 100% of the sample was diagno 
sed as RDC/TMD Group III, with impairment of
the TMJ.
By means of the association between the clinical
(RDC/TMD) and the CT exams −considered the
gold standard for the diagnosis of degenerative
bone changes associated with Group III21− the
presence of changes was found in 90% of the
participants. Flattening of the condylar surface, the
bone change with the highest prevalence in the

study, can be understood as a sign of adaptation and
remodeling due to the person’s age and/or degree
of disk displacement; however the degree of
flattening observed may be related to condylar
destruction in these individuals19. The presence of
osteophytes is directly related to the progression 
of osteoarthritis21. Erosion, observed in eight
participants, seen as a cortical bone discontinuity,
is characteristic of inflammatory degenerative
processes such as in RA. While subcortical sclerosis
of the condylar surface or fossa is considered a
variation, especially when it comes to aging, remo 
deling, or association with mandibular hyperfunction
as an attempt at protection. However, manifestation
of generalized sclerosis of the subchondral bone is
associated with joint degradation and may be a
result of the presence of RA19.
The duration of RA, especially when it is more than
five years, is regarded as an aggravating factor for
the involvement of the TMJ5,22. Degenerative bone
changes such as the presence of erosion and
flattening in the mandibular condyle, are usually
noticed in CT scans 5 to 10 years after the onset of
symptoms4. Corroborating this statement, in the

222 Patrícia C. F. Cordeiro, et al.

Acta Odontol. Latinoam. 2016 ISSN 1852-4834 Vol. 29 Nº 3 / 2016 / 219-224

Table 1: Prevalence of degenerative bone changes of the TMJ by individual.

Healthy Flattening Osteophytes Erosion Sclerosis
N (%) N (%) N (%) N (%) N (%)

Condyle 4 (12.1) 26 (78) 13 (39.3) 8 (24.2) 8 (24.2)

Eminence 17 (51.5) 12 (36.3) 0 (0) 1 (0.3) 5 (15.1)

Table 2: Association between the presence of degenerative change and arthralgia.

Arthralgia

Presence Absence p-value OR

Presence of degenerative change 9 (30%) 21 (70%)
0.01 0 (0-1.20)

Absence of degenerative change 3 (100%) 0(0)

Table 3: Association between the presence of degenerative change and myalgia.

Myalgia

Presence Absence p-value OR

Presence of degenerative change 12 (40%) 18 (60%)
0.82 1.33 (0.08-41.99)

Absence of degenerative change 1 (33.3%) 2 (66.6%)
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present study the patients with degenerative
changes had an average RA duration of 13.36 (±
8.48) years, while patients with bilaterally healthy
bone surfaces had an average RA duration of 3.66
(± 1.24) years. Therefore, the study suggests that
the involvement of the articular bone structures
occurs in more advanced stages of the disease.
Nevertheless, it is worth noting that among patients
with degenerative changes, the presence of joint
pain in the TMJ was not proportional to the
presence of bone changes. Of the 30 participants
who had imagological changes, only nine
complained of pain in the joint region, and 12
reported myalgia. Results show that the presence of
arthralgia in the TMJ is associated with the early
stages of the disease, acting as a signal of
impairment in this joint in RA patients, as patients
with advanced joint damage reported no pain.
Similarly, one study7 showed images of the TMJ
which revealed erosions in RA patients who had
only mild discomfort or appeared free from
symptoms in the TMJ, characterizing the silent
manifestation in this joint. It should be considered,
however, that the TMJ is structurally different from
all the other joints, since it has retrodiscal tissue,
rich in blood vessels, which can act as a highly
efficient drainage system for common exudate.
Thus, joint effusion and pain can be minimized or
even extinguished in this joint5,6. However, the
absence of pain in the RA patient does not mean the
absence of TMJ impairment.

Temporomandibular disorders generally have
prevalence characteristics similar to those affecting
patients with RA, higher prevalence in females and
the most common age group is 30 to 65 years, and
thus may cause dentists to disregard the presence of
RA. Similarly, due to the silent manifestation of
TMJ, rheumatologists dismiss recommendations
and treatments for this joint5,20. Thus, the quality of
life and the pain levels in these patients may become
compromised, making their treatment even more
complex. 
A multidisciplinary team should work on this
complex type of patient in an attempt to reduce the
physical and psychological consequences of RA23.
In addition, casecontrol studies and longitudinal
studies on larger samples would help understand
the involvement of the TMJ and its evolution in
patients with RA, with the aim of helping them to
achieve better quality of life.

CONCLUSION
According to this study, arthralgia of the TMJ in
patients with RA acts as a signal of the onset of an
active inflammatory process, in an attempt at
protection, since individuals with advanced lesions
did not complain of pain. The asymptomatic nature
of the involvement of the TMJ in RA can hide
structural damage seen in imaging. Therefore, the
importance is emphasized of early diagnosis and
treatment to reduce structural and functional
damage.
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