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Morphofunctional  Features  of  the  Temporomandibular  Joint

Aspectos  Morfofuncionales  de  la  Articulación  Temporomandibular
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SUMMARY:  This article focuses on important morphofunctional features of the temporomandibular joint, particularly those
related to the ultrastructure and anterosuperior attachment of the joint capsule and condylar position at the end of the mouth-opening
movement.
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INTRODUCTION

The temporomandibular joint (TMJ) performs an
essential role in the human body due to its participation in
vital processes such as mastication/swallowing and speech.

Some features of the TMJ are not common in skeletal
joints. The TMJ is a double bilateral synovial joint to a sin-
gle bone, which is only observed in two other synovial
articulations: the atlanto-occipital and the sacroiliac joints;
the latter is considered by many authors as a synchondrosis.
Besides, the bone surfaces of the TMJ are covered by fibrous,
not cartilaginous tissue as is the case in the acromioclavicular
and sternoclavicular joints (Ten Cate, 1998).

Despite the difficulty in classifying the TMJ from a
morphofunctional point of view, it is best described as a
synovial ginglymoid and sliding joint of complex biaxial
movements, because it performs rotation, translation, right
and left lateral excursion, protrusion and retrusion. This
characterization is more directly related to the
morphofunctionality of the TMJ, and it is worth stressing
its capacity to perform one of the greatest sliding
movements of synovial joints, which allows large mouth
opening.

Mouth Opening. In the mouth-opening movement, there
is first a mandibular condyle rotation inside the articular

fossa, which allows partial opening of 2–2.5cm. Then, the
condyle sliding movement on the articular eminence leads
to a maximum mouth opening of 5cm or more.

The condyle sliding movement is naturally limited
by the anterior and superior insertion of the joint capsule at
the anterior slope of the articular eminence (Figún & Garino,
2003).

Johansson & Isberg (1991), on the other hand,
observed on arthrography that the anterior point of insertion
of the capsule in relation to the vertex of the articular
eminence may vary from 0 to 10 mm (mean value = 4 mm).

Based on this finding, Isberg (2001) affirmed that
during maximum mouth opening, the mandibular condyle
moves to the vertex of the eminence, and hypermobility
occurs when the vertex of the condyle extends further than
the eminence vertex.

Heffez et al. (1995), however, called attention to the
fact that less contrast could be injected in the superior joint
space in cadavers (average of 1.2 ml) than in vivo (only 0.4
to 0.5 ml). This fact seems to create an observation bias in
evaluation of the insertion of the TMJ capsule by means of
intra-articular injection of contrast agent.
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Gerry (1954), Shore (1966), and Lovely & Copeland
(1981) considered that during the translation movement, the
condyle is supposed to reach the articular eminence vertex
and even extend a little beyond it.

More recently, Palacios et al. (1990) showed that
during maximum mouth opening, the vertex of the condyle
extends beyond the vertex of the articular eminence.
Katzberg & Westesson (1994) also affirmed that, at the end
of the mouth-opening movement, the condyle is beyond the
vertex of the articular eminence and opposes the anterior
band and the thin intermediate zone of the articular disc.

In clinical and radiographic assessments, Muto et al.
(1994) and Meti (2002), found that, for almost all their
patients, the condyle extended beyond the vertex during
maximum mouth opening. D’Ippolito et al. (2009), in turn,
considered hypermobility in maximum mouth opening when
the condyle, more precisely its vertex, extended beyond the
vertex of the articular eminence.

Thus, one can see that the anterior superior insertion
of the TMJ capsule and the amplitude of condyle translation
remain controversial. There is no doubt, however, that
capsule insertions determine the amplitude of the movements
of the bone components in any joint.

Morphofunctional features of the TMJ. The insertion of
the TMJ capsule in the temporal bone occurs posteriorly,
along the anterior margin of the petrotympanic fissure;
medially, at the base of the sphenoid spine; and laterally, at

the articular tubercle and zygomatic process of the temporal
bone. The inferior insertion of the capsule occurs at the
condyle neck, posteriorly, laterally and medially, with the
medial insertion higher than the lateral insertion; and on the
outline of the articular surface, anteriorly.

Anatomic sections of the TMJ show that the anterior
and superior insertion of the capsule occurs at a point closer
to or further from the vertex of the articular eminence (Fig.
1).

Regarding the histologic features, the external layer
of the articular capsule (fibrous stratum) is composed of
connective tissue, and, thus, is resistant to stretching. In order
to allow gliding of the condyle, the upper half of the capsule,
above the articular disc (particularly the anterior and poste-
rior aspects), is composed of collagen and elastic fibers,
whereas the lower half of the capsule is composed only of
collagen fibers (Ten Cate).

Thus, considering the anterior and superior insertion
and the histologic characteristics of the articular capsule, it
seems reasonable to suggest that at maximum mouth
opening, the condyle extends, more or less, beyond the vertex
of the articular eminence (Figure 2).

We believe that, in a vertex to vertex relationship,
the condyle and the eminence have only a contact point,
which does not seem to be a stable relationship to ensure
maximum mouth opening. On the contrary, when the condyle
extends beyond the eminence, the posterior aspect of the

Fig. 1. Anatomic sections of the TMJ
showing the insertion of the capsule
in the anterior slope of the articular
eminence, at a point closer to or
further from its vertex.
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condyle relates to the anterior slope of the eminence, establishing a contact
surface between them, and, thus, generating a stable relationship for maintaining
maximum mouth opening (Figure 3).

Moreover, in cases of TMJ
dislocation (when the condyle glides
abnormally along the anterior slope of
the articular eminence, the muscles go
into spasm and the individual is unable
to close their mouth without professional
intervention), there is no rupture of
tissue, and, consequently, no edema,
which demonstrates resistance to
distension of the anterior aspect of the
articular capsule.

In conclusion, we consider that
when the condyle vertex extends to the
articular eminence vertex, clinically
there is no important limitation of mouth
opening. On the other hand, we suggest
that when the condyle vertex extends
beyond the articular eminence vertex, at
maximum mouth opening, there is no
condyle hypermobility.
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Fig. 2. Magnetic resonance image of the TMJ, right side, at maximum mouth opening,
showing the posterior–superior aspect of the condyle/intermediate zone of the disc/ante-
rior–inferior slope of the articular eminence, with the discal bands indicated (arrows).

Fig. 3. Relationship between condyle/articular eminence: vertex to vertex (unstable) and surface to surface (stable).
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RESUMEN: Se focaliza importantes aspectos morfofuncionales de la articulación temporomandibular, especialmente aquellos
relacionados a la ultraestructura e inserción antero-superior de su cápsula articular y la posición final del cóndilo, en el movimiento de
apertura máxima bucal.
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