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Abstract: Computed tomography imaging of the temporomandibular joint was carried out in 22 previously-diag-
nosed arthritis patients (3 men, 19 women). This descriptive, cross-sectional observational, qualitative study al-
lowed to characterize the type of condylar morphology condition, the space between temporomandibular joint, the
erosion of the cortical and osteophytes formation. The joint characteristics found were cortical erosion, osteophytes
and decrease of joint space, which reveals, for the first time in the literature, a correlation between arthritis and

temporomandibular joint disease.
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Introduction

The most frequently occurring inflammatory
rheumatic diseases in the human population,
mostly amongst young adults, are rheumatoid
arthritis (RA), ankylosing spondylitis (AS) and
drop. Indeed, the prevalence of rheumatoid
arthritis has increased worldwide, being, in the
specific case of Mexico from 0.3% up to 1% [1].

The disabilities produced by these diseases
directly affect the quality of life of the patients,
their working capacity and their ability for prop-
er social functioning. According to data from
the Mexican Social Security Institute, the dor-
sopathies and astrosis are the main causes for
the external consultation in the first level medi-
cal units, consistently representing the second
leading causes for disability pensions. The
intensive use of health services due to muscu-
loskeletal diseases, represent asignificant
impact on the economy and society of a coun-
try, either through direct costs (treatment of the
disease itself) or indirect costs (decrease in
productivity) [2].

The Temporomandibular Joint (TMJ), can be
affected by rheumatoid arthritis (RA), osteoar-

thritis (OA), juvenile idiopathic arthritis (JIA) and
anquilosant spondilitis (AS). The TMJ is a gingli-
moartrodial joint [3, 4], consisting of the man-
dibular condyle (MC), mandibular fossa and
articular eminence of temporal bone of the
skull base. The MC is in perpendicular position
with respect to the mandibular ramus and sym-
metrically positioned within the mandibular
fossa. The joint space is uniform [5]. This sino-
vial joint is different to the rest of the body,
because the TMJ surface is coated with fibro-
cartilage, instead of the hyaline cartilage [3, 4].
Its growth is central, requiring two joints [4]. Its
location is under the fibrocartilage of the MC,
and this is vulnerable to inflammatory damage.
The destruction of the fibrocartilage caused by
the OA, can produce a limitation of mandibular
development and growth [6].

Temporomandibular disorders (TMD) are rather
common, affecting, at some point of their lifes-
pan, to the 28% of the population, through a
heterogeneous group of disorders, which are
usually classified into myogenic and arthroge-
nos, although often a combination of both. The
joint causes of the TMD include internal degen-
eration of the articular disc, degenerative and
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Figure 1. Types of arthritis present in the 22 sub-
jects studied. Merida, Yucatan, Mexico. 2015-2016.
Source: measuring instrument.

inflammatory arthropathy and, less frequently,
ankylosis and neoplastic conditions [5, 7].

Accordingly, conventional radiography, comput-
ed tomography (CT), magnetic resonance imag-
ing (MRI), and ultrasound, are routinely and
successfully used for detection of secondary
resorption of the MC in arthritis [8]. The CT can
provide information beyond the two-dimension-
al images obtained by radiographic methods.
The three-dimensional images offered by the
CT, allow to clarify the relationship between the
symptoms of the TMD and skeletal anomalies.
Also CT helps to detect bone destruction, which
cannot be observed by conventional radiogra-
phy methods. This information may guide the
diagnosis of the TMD [9], for CT, can detect
alterations on soft and hard tissue, providing a
detailed imaging of the temporal bone and skull
base. The axial section is most appropriate to
identify the symmetry between condyles on
anterior and medial-lateral aspects. This allows
measuring the actual dimensions of the con-
dyles. The sagittal image is best to assess the
relationship condyle-fossa. Mandibular fossa
depth can be determined by this technique, as
well [7].

The American Academy of Orofacial Pain
divides the TMD into congenital and develop-
mental disorders, dislocation, inflammatory
conditions, arthritis, ankylosis and fracture.
This classification bears similarity to that of
joint disorders, but the joint surface of TMJ is
covered by fibrous connective tissue, rather
than hyaline [10]. The bone erosion is often
associated to disc displacement, mainly affect-
ing the MC. Less frequently, the erosions in TMJ
are part of the any inflammatory system
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arthropathy, like in juvenile chronic arthritis,
RA, AS and psoriatic arthritis [11].

Based on computed tomography cone beam
(CTCB) images, the bone changes in MC are
classified, according to Koyama [12] as:

a) Type N: no proliferation or thinning of the cor-
tical surface of the condyle, showing typical
morphology.

b) Type F: contour of the anterior and/or poste-
rior-superior portion of the MC flattened.

c) Type E: change in proliferation or partial
hypodense with or without irregularities on the
cortical surface of the MC.

d) Type D: contour deformity of the MC, as
pointed surface without proliferation or partial
hypodense in condylar surface.

e) Type S: combination of type D and E.

Bone changes in glenoid fossa are classified as
“positives” with presence of flattening, erosion
and/or sclerosis in any of the TMJs, or as “nega-
tive” if the glenoid fossa is normal in both TMJs.
The changes in joint spaces are classified as
“positives” in the presence of deviation of joint
space, including increase, decrease or bone
contact between the head of the MC and the
mandibular fossa at any TMJ, or “negative”, if
the joint space was normal in both TMJs [13].

Accordingly, the objective of this present study
was to correlate the computed tomography
imaging characteristics of the temporomandib-
ular joint of in patients diagnosed with arthritis,
as an example of disease methodologies tran-
slation.

Materials and methods

The sampling universe of this descriptive, trans-
versal and observational study consisted of
patients from the rehabilitation clinic of the
School of Dentistry at the University of Yucatan,
México. The sample size and inclusion criteria
were: 3 male and 19 female patients, who were
previously diagnosed with some type of arthri-
tis, and who agreed to participate voluntarily,
after being carefully informed, by signature or
fingerprint on the corresponding control card.
The study variables were: sex, age, type of
arthritis, radiological characteristics, degree of
affectation of the condylar morphology, TMJ
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Figure 2. Types of arthritis by sex of 22 subjects studied. Merida, Yucatan, Mex-

ico. 2015-2016. Source: measuring instrument.

space, cortical erosion and formation of osteo-
phytes [12]. Patients with any type of neurologi-
cal disease were excluded. In case of minors, or
persons with different capacities, the parent’s
or tutor’s consent was asked for their voluntary
participation in the present study.

The patient was informed that the CT would
had no cost for her/him, as well as on the
nature of the study, the time and purpose of the
investigation, the “Cone Beam” method details
(which only takes 12 s). A lead apron, according
to the Official Mexican Standard # 229 NOM-
229-SSA1-2002 SEGOB/Health Secretary [14]
for radiological protection was supplied in each
case. Also, all potential inconveniences and to
be reasonably expected were detailed to all
subjects of the study, as well as the benefits of
it.

A questionnaire, through a direct interview (or
with parents or tutors in the cases of minors),
that included demographic and personal data
(age, sex, telephone, address, etc.), and ques-
tions on their disease and/or health status,
was applied to each person. The CT were
obtained ensuring the maximum safety, while
observing the images of the TMJ, to verify any
morphological or degenerative change, osteo-
phytes, bone cysts, etc. All data obtained were
added in the research card and analyzed and
interpreted by descriptive statistics, including
mean value, standard deviation and single cor-
relation among variables.

Results

As for the types of arthritis, it was determined
that no patient had AE, and RA was the most
prevalent (Figure 1). All types of arthritis were
more common in women than in men; the most
frequent was the RA and this affected 6 times
more women than men (Figure 2). The most
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common affectations were
cortical erosion, followed
by osteophytes, which oc-
curred mostly in the bilat-
eral subcortical areas and
observed as decomposi-
tions and irregular surfaces
(Table 1).

As for the degree of the
erosion MC with CBCT,
according to the Koyama
criteria (34), it was found that bilateral involve-
ment of the MCs was mostly present in OA and
JIA. The most frequent degree was 5, indicating
severe erosion of both MC, as changes in the
structure of the glenoid fossa. In the RMC, the
most common grade was 5 and grade 2 in the
LMC (Table 2).

The MC erosion was present in all patients with
different types of arthritis, affecting both MCs,
more frequently in the case of RA and unilater-
ally in JIA and OA (Figure 3). Figures 4-8 show
the changes of the temporomandibular joint in
the patients with arthritis.

Discussion

A previous study in the State of Yucatan, Mexico
on patients with arthritis [15] found that the
prevalence OA was 5.8% and 4.7% of RA. This
present investigation, revealed that RA had a
prevalence of 72.72% and OA 13.63% because
patients who took part in the study group had
been already diagnosed with some type of
arthritis, whereas the above study included
only a rural community with a heterogeneous
group of subjects, where healthy subjects and
arthritis patients could not be distinguished.

A more recent study reports that the RA was
identified as the third in prevalence in different
types of arthritis [16], which does not agree
with our findings, where the RA was the first in
prevalence.

A study of Polymorphism in a Mexican popula-
tion with rheumatoid arthritis and osteoporosis
[1] found that the prevalence of RA in Mexican
adult population is of 1%, being more common
in women (2 to 3 with respect every affected
man). However, this could not compared with
the present study, since most patients attend-
ed by the clinic of restorative dentistry where
we performed the analysis, are mostly women.
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Table 1. TMJ imaging characteristics in different types of the arthritis of the 22 subjects studied.

Merida, Yucatan, Mexico. 2015-2016

Type of arthritis Place
Pathology
RAn=(%) OAn=(%) JAn=(%) RMCn=(%) LMCn=(%) Bn=(%)
Cortical erosion 14 (63.63) 3(13.63) 3(13.63) 2(9.09) 3(13.63) 15 (68.18)
Osteophytes 14 (63.63) 3(13.63) 3(13.63) 2(9.09) 5(22.72) 13(59.09)
Subcortical descomposition 11 (50) 3(13.63) 3(13.63) 3(13.63) 6 (27.27) 9 (40.90)
Irregular surface 13 (59.09) 3(13.63) 3(13.63) 2 (9.09) 4(18.18) 13 (59.09)

RA: Rheumatoid arthritis; OA: Osteoarthritis; RMC: Right mandibular condyle; LMC: Left mandibular condyle; B: Bilateral.

Source: Measuring instrument and TC.

Table 2. Degree of bone involvement in the mandibular condyle
according Koyama, in different types of arthritis of the 22 subjects
studied. Mérida, Yucatan, Mexico. 2015-2016. Source: Measuring

instrument

the subjects studied and
in 33.33% condylar invo-
Ivement was unilaterally
found.

Degree of involvement

Condyle affected
2 3

4

An Indian investigation on
OA patients [18], found that

LMC
RMC
Bilateral
Total

N R R O|R
R O R O

1
4
3
8

NN R A

the prevalence is higher in
women (70%) and found
that radiographic findings
are flattening the front of

~N N O

Total

Juvenile Idiopathic Arthritis

. g 1 16
Rheumatoid Arthritis

Osteoarthritis

15

Figure 3. Presence of erosion in the mandibular condyle in different types of ar-
thritis of the 22 subjects studied. Merida, Yucatan, Mexico. 2015-2016. Source:

Measuring instrument.

A 2010 study [6] found that the TMJ affected
43-70% of the cases. In this present research,
it was found that the 100% of JIA patients had
some degree of involvement in the TMJ imagen-
ological, probably due to the small humber of
patients in the sample. Several studies have
correlated the involvement of the TMJ in
patients with JIA [17], in which arthritis was uni-
lateral in 26% of cases and 74% bilateral. This
is at odds with the results obtained in this pres-
ent study, where 100% showed erosion in corti-
cal, osteophytes with irregular surface bilater-
ally, although the subcortical decomposition
was only present in the two TMJs in 66.66% of
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20

the MC, decreased inclina-
tion of the temporal emi-
nence and osteophytes.
This is consistent with the
results obtained in this
present study, in which
patients with OA presented
osteophytes, cortical ero-
sion, decomposition of sub-
cortical bone and irregular
surface, although unlike
[18], these features were
presented in 100% of the
population and the preva-
lence in women it was also
of a 100%. In addition, the
results were similar to other
reports [19], where they found the same char-
acteristics in a bearing case with OA and where
the use of CTCB was suggested due to greater
accuracy in detecting bone changes.

mTotal
m Unilateral

M Bilateral

25

Conclusions

Our results show the effect of arthritis on the
TMJ that, despite not being one of the joints
with the highest percentage of degeneration,
can cause difficulties for the mouth opening
mechanism, pain, muscle stiffness and, there-
fore, masticatory deficiency, which directly
affects nutrition and general health of the
patient.
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Figure 4. CT images of Male 60 years old. Left hand side: right condyle. Right hand side: left condyle. Observe the
erosion in both temporalis.

Figure 5. CT images of Female 56 years old. Left hand side: right condyle. Right hand side: left condyle. Observe
the erosion in both temporalis. Flattening condyle and temporal law. Osteophyte in right condyle. Osteophytes in
temporal and left condyle.

The simple methodology presented in this ment. The use of the CTCB is only justified for a
study show how it is possible to translate the more accurate diagnosis due to its three-
procedures of a standard odontological treat- dimensional images where we can see more
ment to the diagnosis of potential arthritis, detail of the affected joint surfaces. It also
without more sophisticated, dedicated equip- requires less time of exposure to radiation.
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Figure 6. CT images of Female 48 years old. Left hand side: right condyle. Right hand side: left condyle. Observe the
erosion in both temporalis. Bone loss in cortical bone on the right side, osteophytes on the right temporal. The left
condyle is flattened and with temporal erosion.

Figure 7. CT images of Female 52 years old. Left hand side: right condyle. Right hand side: left condyle. Osteophyte
in the right condyle. Condylar erosion and bone erosion on left temporal.

By observing the anatomical surfaces affected Acknowledgements

by different types of arthritis, it is feasible to

guide the patient to an oral rehabilitation, avoid- This research was funded completely by the
ing further degeneration and long term effects. Universidad Autonoma de Yucatan.
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Figure 8. CT images of Male 77 years old. Left hand side: right condyle. Right hand side: left condyle. Left temporal
bone and condyle erosion. Right condyle erosion.
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