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Sonographic evaluation of temporomandibular joint internal
disorders’

Avaliagéo ultrassonografica dos distirbios intracapsulares temporomandibulares

Carlos Fernando de Mello Junior!, Osmar de Cassio Saito?, Hélio Antonio Guimaraes Filho®

Objective: To evaluate the sensitivity and specificity of high-resolution ultrasonography in the assessment of intra-
capsular temporomandibular disorders. Materials and Methods: The authors have studied 38 patients (76 joints)
with complaint of temporomandibular disorder. All the patients underwent ultrasonography and magnetic resonance
imaging (gold standard for the evaluation) and the results were compared. Results: Among 24 joints demonstrating
disc displacement at magnetic resonance imaging of patients at rest, 7 were confirmed at ultrasonography; in 13, the
discs could not be visualized; and in 4, no sonographic abnormality was observed. In 48 joints, the articular discs could
not be visualized at ultrasonography of patients at rest. Among them, 41 exhibited normal positioning at magnetic
resonance imaging, and 7 exhibited anterior disc displacement. Morphological changes of the mandibular condyle were
visualized in 13 joints at magnetic resonance imaging, and in 2 at ultrasonography. Conclusion: With the present study,
the authors can conclude that ultrasonography offers high sensitivity and specificity in the diagnosis of the articular
disc location with the patient at rest, either to analyze anatomical position or to analyze disc displacement. On the
other hand, it does not offer significant results to analyze articular discs in patients with open mouth as well as to analyze
disc/condyle morphological changes.
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Objetivo: Avaliar a sensibilidade e a especificidade do exame ultrassonografico de alta resolugéo para a avaliagéo dos
distlrbios intracapsulares temporomandibulares. Materiais e Métodos: Estudamos 38 pacientes (76 articulagdes)
com queixas de distlrbios temporomandibulares. Todos os pacientes realizaram exames de ultrassonografia e resso-
nancia magnética (padrao ouro para a avaliagéo) e os resultados obtidos foram comparados. Resultados: De 24 ar-
ticulagdes evidenciando deslocamento discal com o paciente em repouso na ressonancia magnética, 7 foram confir-
mados pela ultrassonografia, em 13 ndo foram visualizados os discos e 4 estavam tépicos na ultrassonografia. Em 48
articulagoes, o disco articular néo foi visualizado na ultrassonografia com o paciente em repouso. Destes, 41 apresen-
tavam posicionamento normal na ressonancia magnética e 7 apresentavam deslocamento anterior. Alteragdes morfo-
l6gicas do condilo mandibular foram visualizadas pela ressonancia magnética em 13 articulacoes, identificadas pela
ultrassonografia em 2 delas. Conclusao: Podemos concluir, no estudo, que o exame de ultrassonografia apresenta
alta sensibilidade e especificidade para o diagnéstico da localizagéo do disco articular com o paciente em repouso,
tanto para a andlise de seu posicionamento anatdmico como nos casos de deslocamentos, ndo apresentando resul-
tados significativos para a andlise dos discos com o paciente com a boca aberta e para a analise de alteragdes mor-
fologicas discais e condilares.

Unitermos: Ultrassonografia; Articulacdo temporomandibular; Imagem por ressonancia magnética.
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INTRODUCTION

Intracapsular temporomandibular joint
(TMJ) disorders refer to changes in the
TMJ articular capsule. In the past, the di-
agnosis of such a condition was limited to
physical examination and plain radiologi-
cal examination by means of radiography
of the joint with the patient at rest and af-
ter opening the mouth, with lateral and
panoramic views of the mandible.

0100-3984 © Colégio Brasileiro de Radiologia e Diagnostico por Imagem

The arrival of magnetic resonance im-
aging (MRI), with excellent resolution for
the diagnosis of TMJ alterations, allowed
theanalysisof soft partsof thejoint, aswell
as its lining cartilage and the articular
disc!®. Magnetic resonanceimagingis cur-
rently the gold standard for evaluation of
intracapsular TMJ disorders.

Ultrasonography (US) may represent a
useful option in cases of internal TMJ dis-
orders and in the cases of patients with
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contraindications for MRI, such as those
presenting with claustrophobia or with
pacemakers.

This study was aimed at evaluating the
sensitivity and specificity of high resolution
USin the assessment of intracapsular TMJ
disorders, attempting to establish param-
eters and technical standards for analysis.

The temporomandibular joint

Temporomandibular joints are large
bicondylar joints comprising the osseous
components of the glenoid fossa and the
mandibular condyle. It also comprises a
flexible articular disc, attached by liga-
ments and tendonswhich dividethearticu-
lar space in two compartments: the supe-
rior and inferior compartments®9.

With the patient keeping the mouth
closed, the mandibular condyle is located
in the central region of the glenoid fossa
and the position of thearticular disciscon-
sidered normal as its posterior portion is
located between 12 and 1 o’clock on the
articular surface of the mandibular condyle,
as shown on Figure 1.

The articular disc presents a biconcave
appearancein the middle, appearing like a
“bow-tie” at MRI, although normal mor-
phological variationsmay be observed. The
middle of the disc, the intermediate zone,
must be positioned at the anterosuperior
aspect of the condylewith the patient keep-
ing the mouth closed (Figure 1).

Thecollateral ligamentsfix thedisc me-
dially and laterally. The superior and infe-

Figure 1. MRI — sagittal T1-weighted image. The
mandibular condyle is positioned in the middle of
the glenoid cavity and the posterior portion of the
articular disc is considered normal as it is located
between 12 and 1 o’clock on the articular surface
of the mandibular condyle (arrow).
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rior retrodiscal ligaments posteriorly fix the
disc, where they fuse with the posterior
portion of the articular disc that contains a
neurovascular bundle. The disc is anteri-
orly attached to the tendinous portion of the
lateral pterygoid muscle. With the opening
of the mouth, the digastric muscle forces
theinferior condylar displacement, anteri-
orly and medially through the articular
space, while the retrodiscal ligaments sta-
bilize the disc, which can move up to 25
mm (Figure 2).

The etiologies for intracapsular TMJ
disorders may be related to odontogenic
disorders, infections or neoplasias, but in
the greatest mgjority of cases they are re-
lated to problems originated from the ar-
ticular discs™®.

Disc displacement is defined as an ab-
normal relationship of the articular disc
with the mandibular condyle, glenoid cav-
ity and articular eminence. Displacement
may occur either with or without reduction,
and such classification will depend upon
whether or not the normal relationship be-
tween the articular disc and the condyle
will be restored after the opening of the
mouth. Disc displacement with reduction
occurs as the disc is displaced with the
patient at rest, and isrecaptured to itsphysi-
ological position after the opening of the
mouth. Disc displacement without reduc-
tion occurs as the disc remains out of its
habitual position after the opening of the
mouth. The disc reduction is considered
incomplete as the recapture after opening
the mouth is partial, or complete asthe re-
capture is fully achieved®.

Studies indicate that the prevalence of
disc displacement in asymptomatic indi-
viduals ranges between 12% and 34%".
Clinically, TMJ disordersrelated to the ar-
ticular disc can range from clicking and/or
opening limitation, observed in the early
stages, to crepitus, lock jaw and progres-
sion to osteoarthrosis, in advanced cases.

MATERIALSAND METHODS

Ultrasonography and MRI were per-
formed in 38 patients presenting with
intracapsular TMJ disorder.

A control group including 10 healthy
voluntary individuals (20 joints), with no
history of temporomandibular disorder was
selected. All thevolunteershave given their
previous written consent. All of them un-
derwent ultrasonography for characteriza-
tion of the correct articular discs position-
ing that was later confirmed by MRI. Inthe
control group, the physiological position-
ing of the articular disc and its characteris-
tics were demonstrated at US. The articu-
lar disc presentsintermediate and homoge-
neous echogenicity, which allowsthe visu-
alization of the posterior 2/3 of the disc
with the patient keeping the mouth closed
(Figure 3).

Overall, 76 jointswere studied in 38 pa-
tients, nine of them being men and 29,
women, with ages ranging between 16 and
65 years and mean age of 33.13 years. All
the patients submitted to the study were
referred to the service with symptoms re-
lated to TMJ, such as pain, clicking when
opening the mouth and/or TMJ locking.

Figure 2. MRI. A: Sagittal section demonstrating habitual topography of the articular disc with the pa-
tient at rest. B: Sagittal section showing physiological articular disc displacement after opening the mouth.
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The scans were performed with a HDI
5000 ATL apparatus (ATL, Philips Medi-
ca Systems;, Bothell, WA, USA), equipped
with a 12.5 MHz transducer, after verbal
detailed explanation on the procedure and
after obtaining written consent from the
patients and approval by the Human Re-
search Ethics Committee of Universidade
de S50 Paulo. All patients underwent MRI
scansin al.0 or 1.5 T Philips apparatus,
equipped withaTMJcoil, with sagittal and
coronal T1- and T2-weighted sequences,
without the utilization of paramagnetic
contrast medium, since, according to the
literature, such a procedure is considered

DISCO

TOPICO
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as the gold standard for the evaluation of
TMJ disorders™®.

The US scans were performed with ob-
ligue axial sections, with the patients in
dorsal decubitus (Figure 4), evaluating the
following parameters: visualization or not
of the articular disc with the mouth closed
and after opening it, presence of joint effu-
sion, morphologica changes of the articu-
lar disc, such as ruptures and degenerative
processes, and in the mandibular condyle,
such as the presence of osteophytes or ab-
normalities on the articular surface.

The articular disc position was consid-
ered normal when its posterior portion was

located between 12 and 1 0’ clock onthear-
ticular surface of the mandibular condyle
(Figure 4). In the present study, anterior
displacement was considered whenever the
posterior portion of the disc was located
beforethe 12 o’ clock position, the casewas
considered as being anterior displacement.
Cases where the articular disc was not vi-
sualized at USwith the patient keeping the
mouth closed were considered as being a
disc displacement (Figure 5).

All the patients underwent US scans
whoseresultswerelater compared with the
MRI findings. In the statistical analysis,
several performance measurementsfor US

CONDILO

Figure 3. The articular disc presents intermediate and homogeneous echoge-

nicity at US, allowing the visualization of the posterior 2/3 of the disc with the

patient at rest.

Condilo direito
Boca fechada

Figure 4. US transducer positioning for the study of TMJ articular disc.

Figure 5. Patient presenting complete anterior disc displacement. A: Ultrasonography demonstrating the non-visualization of the disc on the condylar surface
(arrow). B: MRI demonstrating anterior articular disc displacement, which was not characterized at ultrasonography.
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(test) were calculated and compared with
the MRI results (gold standard) asfollows:
sensitivity, specificity, positive predictive
val ue, negative predictive valuesand accu-
racy. All the US scans were performed by
an experienced radiol ogist and titular mem-
ber of Colégio Brasileiro de Radiologia e
Diagndstico por Imagem.

RESULTS

Magnetic resonance imaging with the
patients keeping their mouths closed dem-
onstrated 24 TMJ with anterior disc dis-
placement. In these same articulations, US
demonstrated anterior displacement in 7,
while in 13 the discs could not be visual-
ized, and in 4, disc displacement was not
observed.

In 48 joints, the articular disc could not
be visualized at US with the patients keep-
ing their mouths closed. Of thosejoints, 41
presented normal positioning at MRI and
7 presented anterior displacement.

Morphological aterations in the man-
dibular condylewerevisualized by MRI in
13 joints; on the other hand, US identified
such aterations in 2 joints of this latter
group. Articular effusion wasvisualized by
MRI in 5joints, and by USinonly 1 joint.

Magnetic resonance imaging demon-
strated alterations in the articular discs,
such as changes in signal intensity or loss
of habitual morphology in 12 joints, which
were not visualized at US.

Table 1 showstheresultsfrom each one
of the statistical measurementsevaluated in
the present study for each of the findings.

DISCUSSION

At MRI, 24 joints with anterior dis-
placement of the articular disc were iden-

Table 1 Results comparison based on findings.
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tified with patients keeping their mouths
closed. In such joints, US demonstrated
articular displacement in 7 cases, whilein
13 cases the discs could not be visualized
on the articular surface, and in 4 disc dis-
placement was not observed at US. The
authors considered that the non-visualiza-
tion of the disc onthe condylar surfacewith
the patients at rest is related to the articu-
lar disc displacement. Thus, US alowed
the diagnosis of 20 (83.3%) among the 24
disc displacements observed in the present
study. Such findings are similar to thosein
the studies devel oped by Emshoff et al 69,
that demonstrated sensitivity and specific-
ity around 90-95% for these parameters.
Studies developed by Jank et al.? have
also demonstrated high sensitivity (90%)
and specificity (84%) for the evaluation of
the articular disc with the patient at rest.
Studies developed by Emshoff et al.™
have demonstrated accuracy > 90% in the
evaluation of disc displacement by US.
Similar results were obtained by Hayashi
et a."?, whose studies demonstrated sen-
sitivity and specificity of 83% and 96%,
respectively.

The US findings related to condylar
changes demonstrated that the method does
not present yet significant sensitivity inthe
diagnosis of disorders related to the mor-
phology and changes of the condylar cor-
tical bone, afact that was also observed by
Emshoff et al.®. Studies developed by
Brandimaier et a.* have demonstrated
sensitivity of 87% and specificity of 20%
in the diagnosis of TMJ osteoarthritis, in-
dicating that US may be useful in the diag-
nosis of the presence, but insufficient to
diagnose absence of osteoarthritis.

The presence of articular effusionisan
uncommon sign in asymptomatic pa-
tients*®. More extensive articular effusion

Measurement Se Spe PPV NPV Ac
Condylar change 15.4 87.3 20.0 83.3 75.0
Anterior disc displacement — closed mouth 83.3 100.0 100.0 92.9 94.7
Anterior disc displacement — open mouth 0.0 100.0 — 90.8 90.8
Morfologijcal disc change 0.0 100.0 — 84.2 84.2
Normal disc positioning — open mouth 39.7 87.5 96.4 14.6 44.7
Normal disc positioning — closed mouth 92.5 87.0 94.2 83.3 90.8
Articular effusion 20.0 100.0 100.0 94.7 94.7

Se, sensitivity; Spe, specificity; PPV, predictive positive value; NPV, negative predictive value; Ac, accuracy.
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may be observed in patients with articular
dysfunction®. The present study has not
included a significant number of patients
to enable the establishment of parameters
in relation to the sonographic diagnosis of
presence of articular effusion, although
recent studiesreport that US presents good
sensitivity for such evaluation. Tognini et
al."" have developed studies demonstrat-
ing values sensitivity and specificity of
about 75% for USin the detection of intra-
articular fluid.

The method has not demonstrated sig-
nificant sensitivity for the visualization of
articular disc with the patient keeping the
mouth open. In 48/76 joints (63%) the disc
could not be visualized at US after the
opening of the mouth. The disc could not
be visualized either in 6 joints with open
mouth in patients of the control group.
Such finding is probably related to the
medial displacement of the articular disc
after opening the mouth, as the mandibu-
lar condyle and the glenoid cavity do not
allow appropriate ultrasound propagation,
impairing the visualization of the articular
disc.

Also, themethod did not present signifi-
cant sensitivity for the evaluation of mor-
phological changesinthedisc, asthoseiden-
tifiedin 12 jointsat MRI and innoneat US.

The present study demonstratesthet, al-
though till with limitations, the evaluation
by US can become a useful option in the
initial study of TMJ disorders in patients
with contraindications for MRI, besides
being more financially accessible, a fact
with significant relevance in Brazil. In the
future, further studies utilizing transducers
with higher resolution may eventualy al-
low a more complete and accurate analy-
sis of the joint.

CONCLUSIONS

Ultrasonography presented high sensi-
tivity and specificity in theidentification of
TMJ articular disc displacement as com-
pared with MRI that is the gold standard,
and when the US scans were performed
with the mouth closed. The results suggest
that US can eventually be considered asan
aternative method to detect the correct
positioning or disc displacement in patients
who cannot be submitted to MRI.

Radiol Bras. 2011 Nov/Dez;44(6):355-359
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The method has not presented satisfac-

tory resultsin the characterization of articu-
lar discswith patients keeping their mouths
open as well as for detection of morpho-
logical changesin articular discs and man-
dibular condyles.
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