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ABSTRACT

Objective: This article aims to identify and describe the path of the discomaleolar ligament (DML) using magnetic resonance imaging (MRI). Materials and
methods: MRIs were acquired from the temporomandibular joint (TMJ) region of two research participants using a 1.5 T SIGNA Explorer device. Conclusion: based

on the images, we could observe a structure with an upward direction originating in the bilaminar zone towards the middle ear region. After analysis, the images obtained
suggest that the observed structure is the DML.
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Introduction

he temporomandibular joint (TM]) is one of the most

complex joints in the body, since it is the only one

that allows rotational (hinge) and translational (slip)
movements due to the double articulation of the condyle,
being then classified as a ginglymus-arthrodial joint.
Moreover, there are two joints connected to a single bone,
the jaw, which work simultaneously."* TM] bone components
are the mandible condyle, the glenoid fossa and, anteriorly
to it, the joint eminence. There is an articular disc to avoid
the direct contact between joint structures, in addition to the
synovial membrane, retrodiscal tissue and TM] ligaments,
which play an important role in the protection of the joint,
acting as movement-restricting agents."?

Embryonic development of TM]J occurs around the eighth
week of gestation. In this week, structures that will constitute
the condyle, the glenoid fossa and the joint eminence are
formed. Since the sixteenth week, the lateral pterygoid muscle
is closely related to the joint capsule and the articular disc,
sending its fibers to the peripheries of these structures. In the
twentieth week, the joint becomes functional; however, only
mild mandibular movements occur until birth.?

Due to its complexity, TM] is vulnerable to structural
and pathological changes, such as Temporomandibular
Dysfunction (TMD). TMD is a group of musculoskeletal and
neuromuscular conditions, involving temporomandibular
joints, masticatory muscles and associated tissues. Joint
noises, headaches, facial and cervical pain are among the

most common signs and symptoms. There are also otological
symptoms such as otalgia, tinnitus and vertigo.”**

A possible justification for the otological symptomatology
is the presence of a ligament described by Pinto (1962), the
discomalleolar ligament, which connects the anterior process
of the malleus, through the petrotympanic fissure, to the
medial, posterior and upper portion of the TMJ capsule, to
the articular disc and to the sphenomandibular ligament.'*!!

Magnetic resonance imaging is considered the gold
standard for TM] evaluation, since it allows a simultaneous
evaluation of the position and morphology of the articular
disc and adjacent bone structures, in addition to evaluating
the functional relation of the condyle, disc, mandibular fossa
and joint eminence.” Therefore, our objective is to identify
and describe the path of the discomalleolar ligament using
magnetic resonance imaging.

Materials and methods

Sample

For the development of this study, magnetic resonance
imaging (MRI) acquisitions were performed in two patients
at a diagnostic center in the city of Recife in 2018.

The inclusion criteria established sought to choose patients
with a regular functioning of the stomatognathic system
according the standards considered physiological, with
absence of signs and symptoms in the components of the
system. Patients had satisfactory occlusion, class I, all healthy
teeth, absence of painful sensation that identified injuries in
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TMJ and did not use or used orthodontic and or orthopedic
devices. This study was conduct and approved according to
the criteria required by the code of ethics in research of the
Universidade Federal de Pernambuco (UFPE), under the
number CAAE: 68317717.5.0000.5208.

Image acquisition

For the acquisition of the images, the SIGNA Explorer
device (GE, HealthCare, Milwaukee, Wiscom, USA), 1.5T
(magnetic field power) and a flex coil with 16 channels for
magnetic resonance scanning were used. For the evaluation
of the images obtained, we needed to work on the images in
the Media Viewer program. (GE, HealthCare, Milwaukee,
Wiscom, USA).

Based on the anatomical path of the discomalleolar
ligament and its nature, the cut established for identification
of this structure was the sagittal cut, in Proton Density (PD),

with 2mm thickness and 0.2 mm of distance between the
cuts, totaling 84 images.

Results

According to the study of the images obtained in the Media
Viewer program (GE, HealthCare, Milwaukee, Wiscom,
USA), we could determinate the region where we expected
to observe the DML, which was marked by means of the 3D
volumetric sequence in the first and second volunteers. In
this follow-up, it is possible to analyze in Figures 1 and 2 the
following anatomical structures: the neck of the malleus and
the discomalleolar ligament.

In the first and second patient (Figures 1 and 2), we can see
the structures of interest, in which the arrows listed indicate
the location of the malleus present in the middle ear, and the
discomalleolar ligament, from the middle ear to the bilaminar
zone of the temporomandibular joint.

Figure 1. Nuclear Magnetic Resonance Image with the anatomical pathway of the discomalleolar ligament (DML) and its nature on sagital plane
axis, in Proton Density (PD), with 2 mm thickness and 0.2 mm of distance between the cuts. Arrow 1 indicates the neck of the malleus and arrow 2

the DML.

Figure 2. Nuclear Magnetic Resonance Image with the anatomical pathway of the discomalleolar ligament (DML) and its nature on sagital plane
axis, in Proton Density (PD), with 2 mm thickness and 0.2 mm of distance between the cuts. Arrow 1 indicates the neck of the malleus and arrow 2

the DML.
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The schematic image shows the relation among the malleus,
the discomalleolar ligament (DML), and the mandibular
condyle (Figure 3).

NG

Figure 3. Schematic diagram of the of the brain and body and neck
of the malleus. The mandibular condyle is shown by arrow 1, DML
(discomalleolar ligament) by arrow 2 and neck of the malleus by arrow 3.

Discussion

When evaluating the most indicated imaging tests for
the analysis of TM]J, we chose the magnetic resonance
imaging (MRI). According to Calderon et al."* (2009), MRI
is advantageous because the examiner can easily identify
the tissues with it, in addition to its non-invasive character.
Westbrook et al.'®* (2013) described the contrasts obtained
using the image, which are dependent on the variables of each
tissue and the mechanisms that may interfere. These factors
are divided into: intrinsic, which are unalterable, since they
are inherent to organic tissues; and extrinsic, which may be
modified.

According to Faria et al." (2010), there are several
parameters in each group of intrinsic factors: Relaxation time
T1, which describes the exchange of energy between hydrogen
nuclei and its environment; and T2, which presents the energy
exchanges between adjacent hydrogen nuclei and the proton
density, which is linked to discrepancies in signal intensity
among tissues. According to Mazzola® (2009), T1 relaxation,
also known as longitudinal relaxation, is relevant to fat
mapping. On the other hand, relaxation in T2, or transverse
relaxation, is used especially for water mapping.

In proton density (PD), differences in signal intensity
occur between tissues and are directly related to their
relative number of free hydrogen protons. To produce these
differences by proton density, the transverse component
needs to show these differences. According to Martins et al.'®

(2015), TM]J is composed of the head of the jaw (condyle);
the mandibular fossa of the temporal bone; the articular
cartilage and the articular disc, fibrous dense tissue, almost
without blood vessels and nerve fibers. Loiola et al.'” (2015)
corroborated these findings describing the bilaminar zone
as located in the region superior to the mandibular condyle.

Vasconcelos®® (2017) points the formation of the middle ear
by the malleus, incus and stapes ossicles, being surrounded
by the eardrum tensor muscle and the stapes muscle, as well
as the structures aforementioned and innervated by the
trigeminal nerve. We also point that the tensor muscle of
the eardrum is responsible for the passage of sound vibrations
through the traction of the malleus.

The anterior discomalleolar and maleolar ligament belong
to the middle ear, with embryonic origins common to the
temporomadibular joint and mandible. The aforementioned
ligaments begin in the malleus, follow different anterior routes
towards the TM] and the sphenoid, and then pass through
the Huguier canal. The anterior discomalleolar and malleolar
ligaments had similar lengths, which were 6.88 mm (SD 0.81)
and 4.22 mm (SD 1.17), respectively."”

The discomalleolar ligament is an embryological
remnant of the lateral pterigoid muscle. In this sense, the
discomalleolar and the anterior malleolar ligaments, found
in the Huguier canal, are separated by a bony crest, on the
anterior board, in the canal.?® The anterior discomalleolar and
malleolar ligaments initiate a biomechanical communication
between the mandible allied to the middle ear ossicles;
consequently, they become overloaded due to disc dislocation
or intra-articular edema, thus causing an instability in
middle ear structures. With the movement of the capsular
ligament, when mandibular movements occur, they promote
the oscillation of the tympanic membrane and the ossicles,
resulting in auditory disorders.* In the images, we also
observe the presence of the malleus and a ligament compatible
with the anatomical structure of the study by the anatomical
description of its location allied to imaging examinations: the
discomalleolar ligament.

In this aspect, we could perform the topographic
description in our study with two volunteers, and the images
chosen to compose the study were related to the two sequences
- 3D volumetric. In a comparative analysis of the images and
what was acquired to enrich our study, Testut and Latarjet*
(1975) mentions that the discomalleolar ligament has as
characteristic its longitude due to its origin, at the base of
the skull, near the spine of the sphenoid, tracing a path in
which it passes in the external branch of the petrotympanic
fissure, reaches the eardrum, and attaches to the head of the
malleus at the base of its broad apophysis.

Araujo and Estevam?® (2018) performed an osteotomy on
the anterior wall of the petrous part of the temporal bone, in
which the upper wall of the tympanic cavity was removed,
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thus obtaining the visualization of the malleus bone and
the discomalleolar ligament. With this concrete anatomical
visualization on magnetic resonance imaging, we searched
through the Sagittal cut with the help of a calibrated
technical operator, presenting an image indicative of the
discomalleolar ligament.

Thus, in the images studied, we observed a cut of MRI,
PD, 3D, Sagittal, Open Mouth, in which we identified the
malleus bone head and an ascending projection, showing
that it begins in the bilaminar zone and indicating the
discomalleolar ligament. We also noted that this projection
goes against the ossicle structures of the ossicle in the
middle ear, specifically the malleus bone, and that the
analysis of the bone in its total anatomical contour is not
feasible by the images acquired in our study.

Studies conducted by Pascoal et al.>* (2001) revealed
that 46.8% of patients that presented a possible
temporomandibular disorder reported the presence of
tinnitus. Parker & Chole? (1995) could observe the presence
of otological symptoms such as tinnitus associated with
dizziness in patients with temporomandibular dysfunction.
Marasa and Ham?¢ (1988) showed that inflammations in
the TM]J region can spread through the petrotympanic
fissure to the middle ear, causing otitis and tinnitus.

For Meira® (2001), this is due to the intimate functional
and anatomical relation of the TM] with the components
of the ear, including innervation and vascularization in
this proximity. Thus, despite the correlations with the
otological symptoms presented by the researchers, in
our study, we can analyze the presence of the ligament in
the volunteers. Although it is not related to pathological
factors, it is possible because the volunteers were selected
in search of a pattern of anatomical normality of the DML.

Previous studies showed agreement among the authors,
in which occlusion disorders, traumas and harmful oral
habits were pointed out as the main triggering factors of
temporomandibular dysfunction, since they overload the
TMJ.28,29,30,31

Conclusion

In our case study, we located the anatomical region of
the aforementioned ligament and determined its probable
path in a normality pattern, from the bilaminar zone,
protruding to the middle ear and its insertion into the
neck of the malleus. Studies with a larger sample, either
correlated with TMD or not, may suggest greater accuracy
in the identification by images of the discomalleolar
ligament.
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