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ABSTRACT: The current scientific knowledge of TMJ pathologies points to the importance of etiological
research and the need for differential diagnosis using the most modem technological resources. Those
include MR, computed tomography, serologic studies, genetic mapping, and bioelectronic instruments
which allow clinicians to study, understand, and measure respectively, the structural changes of soft and
hard tissues, infections, genetic susceptibility for autcimmune diseases, and stomatognathic function.
The purpose of this article is an overview of the current knowledge and related tools for the diagnosis of

TMJ pathologies.
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or many years, occlusive problems were consid-

ered the only etiological factor for temporo-

mandibular disorders. Current knowledge indicates
that this may not always be the case.

Hypocrates' was the first to report a link between the
loss of dental pieces and headache, Figure 1. Fortunately,
although occlusive disorders may play a role in temporo-
mandibular joint (TMJ) pathologies, there is no direct
link between the disorders, otherwise dentistry would be
deemed guilty for millions of people affected by this
problem worldwide.

However, the current scientific literature contains

‘references to other factors or noxious conditions that

can produce temporomandibular joint (TMJI) patholo-
gies, 22 a more adequate term for the disorders than the

* commonly used temporomandibular dysfunction—a term
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that should not be used because of its inaccurate and
generic nature. Inaccurate because it does not denote the
presence of a specific pathology, but rather describes
the existence of an altered functioning, and generic
because it includes a vast number of pathologies that may
take place in the temporal fossa. A clear example of the
inadequacy of this term is the inclusion within this syn-
drome of facial pain, an undoubtedly neurological entity.
In the scientific literature, traumatic, bacterial, autoim-
mune, and occlusal causes are mentioned as etiological
factors of this pathology 2
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Figure 1
Maneuver proposed by Hypocrates to reduce mandibular luxations.
(Florence, Medicea-Laurenziana Library).

Traumatic Causes

The literature contains hundreds of references to
lesions that can occur in the TMI as a consequence of
trauma.?$1° Such traumatic events can be direct, when
applied on the TMI itself or on different parts of the
mandible. Alternatively, traumatic events can be indirect,
when they produce a sudden displacement of the mandible,
resulting in articular lesions. A classical example of this
type of displacement is that produced by automobile acci-
dents, i.e., backing into a parked vehicle or being in a car
that rolis over. Such traumas can result in damage or
lesion to hard tissues, soft tissues, or both.% Soft tissue
lesions can involve the ligaments, the disk or both.

Articular Disk Lesions

As a consequence of trauma, the articular disk can
suffer a displacement, a perforation or a burst. Here, the
reference to a displaced disk is when the lesion results in
a temporary or permanent displacement, which can be
associated or not to a ligament lesion (Figures 2, 3).

The term perforated disk is used for trauma resulting in
a disk lesion that allows a connection between the glenoid
and condyle compartments. Such connection can be due
to distension or rupture of collagen fibers that constitute
the articular disk. Finally, the term disk burst is used to
denote that a disk has been broken into two or more
pieces.
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Figure 2
Temporomandibular joint showing a perforation in the articular disk.

Figure 3
MRI of a temporomandibular joint showing a burst articular disk. Note
that the mandible head presents an abnormal morphology.

Ligament Lesions

Ligaments are responsible for the displacements and
the repositioning of the articular disk. White the anterior
luxation of the articular disk has been considered for
years, diskal displacements are produced, as in other
joints, by ligament disorders and constitute the only cause
of its repositioning. These ligaments can suffer distension
and partial or total amputation as a consequence of
trauma. As aforementioned, this lesion will lead to a sec-
ondary displacement of the articular disk.

Hard Tissue Lesions

Lesions that involve the mandible head, the mandibu-
lar neck, or both (Figures 4, 5).7-¢
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Figure 4
MRI of a TMI with post-traumatic deformation of the mandible head
(a deflection of the vertical axis) with a healthy disk and ligaments.

Figure 5

MRI of a TMI in maximal opening and showing a post-traumatic
sequel in the mandible head and [igament lesion with irreducible
Tuxation of the disk. The following are the numerical references to the
anatomic labels for Figures 4 and 5: 1. mandible head; 2. roof of the
mandible fossa; 3. external acoustic meatus; 5. zygomatic tubercle;
7. petrotympanic fissure; 9. articular disk; 10. retrodiskal zone;

11, bilaminar ligament (upper fascia); 12. bilaminar ligament (lower
fascia); 14. anterior diskal ligament (upper fascia); 15. anterior diskal
ligament (lower fascia); 23. external pterygoid muscle (upper fascia);
24. external pterygoid muscle (lower fascia).

Lesions to the Mandible Head

Lesions to the mandible head can be found at a high,
medium, or low level and can be vertical or horizontal 27
10 These fractures can be present even in children, leading
to morphological alterations in joint structures, which in
turn produce functional disorders.
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Lesions to the Mandibular Neck

Such lesions are frequent and can be homolateral or
contralateral to the trauma region. Occasionally, lesions
similar to greenstick fractures have been observed in chil-
dren.?

Diagnostic Procedures

The method of choice for the study of these patholo-
gies are imaging techniques. Methods used to image hard
tissue lesions differ from those used for soft tissue
lesions. In the first case, current radiological techniques
include different technologies ranging from simple
laminography to volumetric images. The first consists of
images obtained using the same panoramic instruments,
which by virtue of their tomographic potential yield
accurate and reliable images of structures from the
temporomandibular and craniomandibular joints (as
named by modern anatomy experts). Such images are
very similar to those obtained years ago using linear
tomography, precursor to the current computed tomogra-
phy (Figure 6).101>15 However, helical tomography {e.g.,
Cone beam)'"'21% and volumetric tomography (ie., i-
CAT) allow a higher resolution and a minimal image dis-
tortion, together with a lower level of radiation for the
patient.!6-7

Figure 6

TMIJ laminographies showing different lesion types: A. healthy joint,
note the spherical form of the mandible head; B. post-tranmatic lesion
caused by a high fracture of the condyle in early childhood; C. charac-
teristic lesion as a sequel of beta-hemolitic streptococci infection in the
anterior contour of the condyle; D. lesion caused by rheumatoid
arthritis.
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Bacterial Causes

Bacterial lesions are widely described as initial causes
of arthritis and/or arthrosis in joints from every part of the
body, and the TMI is not an exception. Laskin® described
a great variety of bacteria capable of producing pathology
ont the TMJ. In 1999, the treatment of a patient present-
ing with an infection by beta-hemolytic streptococci was
described.?® The same year, Henry?' reported the pres-
ence of Chlamydia trachomatis in the TMJ. Currently,
there are many articles describing TMJ pathologies
of bacterial origin (Figures 7-9).22-23 In 2003, Kim24
described the presence of staphylococcus aureus,

Figure 7
CT scan image with 3-D reconstruction of the TMJ in basal view.
Photo courtesy of Dr. Yavich.

Figure 8

Image obtained using Cone Beam CT, showing a lesion produced by
beta-hemolyiic streptococcus in the anterior contour of the condyle,
Fhoto courtesy of Dr. Bedoya.
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Figure 9

Deasitometry of the TMJ obtained using a technique from One Shot
Software (wareseeker.com), showing a lesion in the posterior contour
of the condyle and close to the petrotympanic fissure due to a bacterial
infection from past ofitis.

mycoplasma gentalium, mycoplasma fermentans, and
streptococcus mitis, among others. All these microbes
produce monoarticular or biarticular atropathies, which
in many cases affect only the TMJ,25% but in other cases
represent the local expression of a systemic infection.

Diagnostic Procedures

While images can provide clues to the existing pathol-
ogy in these cases, laboratory analyses will confirm or
rectify the presumptive diagnosis. The most common
techniques are those aimed at detecting infections caused
by beta-hemolytic streptococci and Chlamydia trachoma-
tis. 27

The most commonly used test for the detection of beta-
hemolytic streptococci are ASTO and streptozyme,
which in view of differing opinions regarding so-called
normal values, must be performed quantitatively.

The most important tests to detect Chlamydia tra-
chomatis are those based in direct immunofluorescence,
(Figure 10) aithough some authors consider it possible to
use indirect immunofluorescence on serum samples or
even ELISA on urine samples.” Others prefer to use col-
poscopy with sampling in the cervix, although a positive
result in the later two studies does not always indicate the
presence of the microbe in blood.

Autoimmune Etiology
Immunology is one of the newest tools for the diagno-

sis of etiologic factors in TMIJ pathologies or cran-
iomandibular joint pathologies 2834
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Figure 10
Pathognomonic image of chlymydia trachomatis of the mandible head.

Although genetic factors are not direct causes of these
pathologies, they create unfavorable conditions in patients
for clinical recovery and health restoration. As proposed
by Okeson,? once the pathology has begun, it cannot be
stopped if perpetrating factors are present.*

Among genetic characteristics potentially involved as
perpetuating factors, the most widely known are HLA-
B27%738 (also associated with ankylosing spondylitis) and
those of the so-called Series II, including HLA-DR1 3940
HLA-DR4, and HLA-DRE, among others (Figures 11,
12).4* Within Series 11, the first factor is related to
rheumatic diseases and the last two with Hashimoto’s
thyroiditis, with HLA-DRS only present in patients of
Asian ancestry.

G(a CERRADA
P TFMPOROMANDIELL A8

Figure 11
Characteristic MRI image of an autoimmune lesion.
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Diagnostic Procedures

The diagnostic test of choice for determining the exis-
tence of autoimmune pathologies is genetic mapping
analysis, known as HLA Genetic Mapping (HLA stands
for human leukocyte antigen). These studies, which have
allowed researchers to identify the etiological factors
of several medical conditions, also have a place in den-
tistry.#2

Dental Causes

Interferences have been widely described in the scien-
tific literature, but advances in the past five yvears have
changed certain concepts. Some of the concepts that have
been dogmatic for several years are being reversed as a
consequence of technological improvements.?

The most important change is perhaps the change in
the concept of ccclusion as a stable point. From an
anatomical, histological, and physiological point of view,
dental occlusion is a relation constituted by an important
number of variables, biologically adaptable and patho-
logically modifiable. It is widely known that dental
occluston is related to the TMI. It is also known that teeth
are attached to maxillary bones by a dental-osteal joint,
called the periodontium, and that pieces articulate with
their antagonists through a dentodental joint known as
occlusion. Therefore, the later joint results from the phys-
iology and the pathophysiology of the TM], the bone, and
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Figure 12
Genetic mapping using HLA testing to show alterations in Series 1
{B27) and Series II (DRI-14).
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the dental pieces, making it impossible to consider dental
occlusion a stable entity. The elements are activated by
the neuromuscular system, which has its own physiology
and pathophysiology.

The usual occlusion position is the terminal point of
mandibular movements, i.e., the maximal opening.
Consequently, the ideal position for studying mandibular
movments is the resting position. With a subject in rest-
ing position, it is possible to study occlusion in a different
way and to detect the presence of pathologies that have
never been observed before #

Incisor Guide: A large body of literature exists regard-
ing incisor angle guide, which is important for mandibu-
lar protrusion movements. However, the incisor angle
guide can be incorrectly placed in the antero-posterior
relationship, constituting an interference that leads to a
distal mandibular displacement* that produces a retro-
diskal compression and anterior Iuxation of the articular
disk. Studies by Isberg!®# showed that 55% of patients
with anterior lnxation of the disk presented a distal posi-
tion of the mandible head. .

Canine Guide: The alteration of the canine guide pro-
duces a mandibular lateralization that can lead to either a
mesial or a distal displacement of the mandible.#? In the
latter case, a distal dispiacement of the mandible can also
occur (Figure 13).

Alteration of the Freeway Space (FWS): Freeway
space (FWS) has always been considered healthy, but
current knowledge indicates that this space is variable #-
4 Excessive FWS can produce a distal condyle displace-
ment, resulting in a mandibular overclosing. Therefore,
the alteration of FWS can be recognized as a lack of
occlusion, which is itself an occlusion disorder.

Diagnostic Procedures
The most modern techniques for studymo occlusion

are electronic mandibular deprogramming, the magneto-
graph, and the T-Scan.

)
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Figure 13

Diagram of rest position and
distal closing trajectory that in
this case is necessary to reach
the usual occlusion position,

Electronic Mandibular Deprogramming (TENS): This
technique consists of determining mandibular position in
a spatial position corresponding to no occlusion, which is
determined by genetic muscular length (Figures 14,
15) % From this position, the mandible can perform all
the movements, including occlusion.246 Such position
can be manually registered using a caliper or it can be

Figure 14
Electronic mandibular deprogramming device (BioTENS,
BioResearch Associates, Inc., Brown Deer, WI).

Figure 15

Control panel. From right to left: pulse, balance, wait mode button,
pulse intensity. (BioTENS, BioResearch Associates, Inc., Brown Deer,
WI).

computationally determined using a magnetograph 44

Mandibular Kinesiology: This device consists of
applying magnetic sensors to the subject’s head to moni-
tor the displacement of a magnet attached to the lower
incisor area (Figure 16).42474° This simple device allows
the registration of not only resting mandibular position,
but also displacements. Masticatory movements or cycles
can be analyzed which is useful for early detection of
TMI pathologies 5070

APRIL 2009, VOL. 27, NO. 2



LEARETTA ET AL.

TMJ PATHOLOGIES

Figure 16

Patient with jaw tracker (JT-3D)
and efectromyography (BioEMG
II) positioned. Cn the right, the
EMG record of the patieat’s
muscle activity during dental
closing test with interposed cotton
rolls.

(Both products are trademarks of
BioResearch, Inc., Brown Deer,
WL)

Figure 17

T-Scan II and dental load record in 3-D view (Tekscan, Inc., South Boston, MA).

T-Scan: The T-Scan device consists of a sensor opti-
mized to register dental contacts with unprecedented
accuracy (Figure 17).7177 Such devices can be synchro-
nized with electromyographs, allowing compatible read-
ings of dental contacts and muscular activity ™77 The use
of T-Scan allows visualization and registration of the
functional activity of an occlusion.

Conclusion

Current knowledge allows a higher specificity in the
diagnosis of craniomandibular pathologies. Such speci-
ficity results from scientific and technological improve-
ments, which make a better and more accurate differential
diagnosis possible, leading to more efficacious treat-
ments.

The differential diagnosis allows for comparison of
results, definition of the origin of errors, and firm covenant
with our patients with regard to their results. The speci-
ficity of a diagnosis should be supported by improved

APRIL 2009, VOL. 27, NO. 2

technologies, allowing a better outcome with treatments.
The inclusion of craniomandibular pathologies in the
diagnosis will result in greater stability of treatments.
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