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Abstract

The clinical examination of the temporomandibular dysfunctions regards the identification of occlusal
disharmonies, the nature of muscular hyperactivity, the presence of signs/symptoms of temporomandibular joint
dysfunctions.
The specificity and sensitivity of paraclinical methods, based on relevant comparative studies, represent indices that are
to be used in the process of choosing and applying investigation methods. There was accomplished a retrospective
analysis (a case study) of 8 patients with condyle-disk assembly dysfunctions. The symptomatic triad (arthralgia,
limitation/deviation of mandibular movements, joint noises) have served preventively for the identification of the
clinical form of joint dysfunction. The complex data gathered from the clinical exam allowed us to differentiate and to
identify the clinical form, based on several diagnostic criteria. The graphic recording of joint vibrations (Bio-JVA,Bio-
Research,USA) and the parameter analysis (vibration peak, etc.) served for confirming the initial diagnosis.
In the process of diagnosing the condyle-disk dysfunctions, the values of the parameters recorded by using the
paraclinical method Bio-JointVibrationAnalysis,(Bio-JVA,Bio-Research,USA), serveas a proof for confirming the
initial diagnosis.

Key words: dysfunctions of the temporomandibular joint, diagnosis of temporomandibular
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Introduction

Arthrogenic temporo-mandibular dysfunction is
a condition of the temporo-mandibular joint,
one of the most complex joints in the body,
responsible for the movement of the mandible
forward, backward and sideways. Any
impairment of the normal functioning of this
complex system, consisting of muscles,
ligaments, disc and bones is called temporo-
mandibular dysfunction [1-7].

Among the multiple forms of temporo-
mandibular dysfunction, we can highlight the
arthrogenic temporo-mandibular dysfunction

which is classified into three major clinical
forms: dysfunctions of the condylar-disc
assembly; morphological incompatibility of
joint surfaces, inflammatory diseases of the
temporomandibular joint. The dysfunctions of
the condylar-disc assembly are characterized by
the modification of the normal functional ratio
between the mandibular condyle and the
articular disc. These dysfunctions, in turn, can
be divided into three types: displacement of the
articular disc, reductible dislocation of the disc,
irreductible dislocation of the disc [8-16].

Articular disc displacement , is most often a
shift earlier articular disc. If the lower
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retrodiscal lamina and the disc collateral
ligaments are elongated, the superior lateral
pterygoid muscle may position the disc more
anteriorly relative to the condyle at joint resting
conditions. When muscle traction is constant,
there is a progressive thinning of the posterior
edge of the disc. Consecutively, the disc will be
moved more and more in the anterior direction,
and the condyle comes into contact with the
disc in an increasingly posterior area, at
articular rest. The condyle will perform an
abnormal translational movement on the disc
when the mouth is opened. It is associated with
the production of a single crack (only when the
mouth is opened) or vice versa (both when the
mouth opens and closes). In the anamnesis, the
patient may associate a trauma with the
appearance of joint noises. Sometimes he
perceives a pain of intracapsular origin at the
moment of the cracking.

Obijective clinical features are joint noises
when opening or closing the oral cavity
(reciprocal cracking). The cracking during the
opening movement occurs in the middle of it,
and the cracking during the closing of the oral
cavity occurs near the maximum intercuspid
position. Normal amplitude of mandibular
movements when opening the oral cavity and in
eccentric positions. Any limitation of them is
secondary to pain, not being caused by a real
structural dysfunction [17-23] .

In the case of reductible dislocation of the disc ,
in the resting joint position, the disc may jump
completely before the condyle, if the lower
retrodiscal lamina and collateral ligaments have
been sufficiently elongated and the posterior
band of the disc has been greatly thinned. The
tone of the lateral pterygoid muscle will usually
pull the disc in the antero-medial direction[24-
28].

Subsequently, the condyle comes in relation to
the retrodiscal tissues, not to the surface of the

disc. If the patient can move the mandible so as
to receive the condyle on the posterior edge of
the disc it is a reductible dislocation of the disc.
When the oral cavity is opened, the condyle
performs a sudden translational movement over
the posterior edge of the disc. The condyle then
adopts a normal relationship with the
intermediate area of the disc. When the oral
cavity closes, the stretched fibers of the upper
retrodiscal lamina ensure the return of the
condylar-disc assembly to the resting joint
position. The amplitude of the disc dislocation
is determined by the disc ligaments and the disc
morphology. An overactivity of the superior
lateral pterygoid will aggravate the antero-
medial dislocation of the disc, due to a slight
elongation of the superior retrodiscal lamina,
thus losing its elasticity. The upper retrodiscal
lamina is the only joint component that can
exert posterior traction of the disc. In the
anamnesis, the patient may have joint noises
for a long time. Often, patients associate their
appearance with an open-mouth macrotrauma
or a microtrauma caused by chronic muscle
hyperactivity and orthopedic instability. The
pain occurs when the patient grits his teeth in
maximum intercuspation. The contraction of
the muscle pterygoid disc forces the upper side
and further the antero-medial direction.
Tension of the already elongated disc ligaments
causes pain. The data of the objective clinical
examination of the patient initially show a
limitation of the opening movement[29-
34].

The reduction of the dislocation of the articular
disc is accompanied by the deviation of the
opening tract towards the affected part,
accompanied by a strong crack. In the case of
older dislocation, a feeling of blocking the
opening movement may occur, which can be
painful. During mandibular movements there is
a reciprocal crack associated or not with joint
pain, defined as: an intermediate crack during
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opening, caused by the translation of the
condyle over the posterior edge of the disc in
the presence of an increased level of intra-
articular pressure, a crack in the final phase of
closure when the posterior traction exerted by
the upper retrodiscal lamina on the disc is
reduced.

Keeping the mandible in the protruding
position, after recapturing the disc, eliminates
the feeling of blockage when opening the oral
cavity and the crack, the eccentric movements
of the mandible are of normal amplitude. The
compression test is positive. Pain occurs by
compression of the retrodiscal tissues by the
condyle [1, 16].

The irreductible dislocation of the disc is
characterized by some peculiarities, in the
position of articular rest, the condyle thus
comes in relation to the retrodiscal tissues. If
during the opening movement, the condyle no
longer has the ability to resume its position on
the surface of the disc, the normal anterior
translation of the condyle is blocked by the
permanently dislocated anteromedial disc, the
appearance of the irreductible anterior
dislocation of the disc.

In the anamnesis, the patient can specify
exactly when the dislocation becomes
irreductible. The normal opening movement of
the oral cavity is suddenly blocked.

The patient describes a history of joint
symptoms that have progressively worsened.
The cracks disappeared completely when the
dislocation became irreductible. The pain only
occurs if the patient forces the mouth open.

An objective clinical feature is the amplitude of
the opening movement, it is limited to 20-25
mm in the case of recent irreductible
dislocations. The pain occurs when the opening
of the oral cavity is forced beyond the limit
imposed by the dislocated disc. During the

opening movement of the oral cavity, the
mandible deflects towards the affected
temporo-mandibular joint. Eccentric
movements of the mandible are relatively
normal to the ipsilateral side and limited to the
contralateral side. The compression test is
positive, as the condyle stresses the retrodiscal
tissues and causes joint pain [1, 16].

Dysfunctions of the condylar-disc assembly are
clinically characterized by signs and / or
symptoms depending on the severity of
morphological changes in the elements of the
joint complex, as well as the influence of
etiological factors [10,16]. The diversity of
paraclinical methods of examination of the
temporo-mandibular joint during the last
decades has created several disputes among
researchers and clinicians, regarding the
veracity of the information obtained.

Currently, in the context of aspects of the
diagnostic process, characteristic of evidence-
based medicine, various indicators are being
analyzed that could guide clinicians to select
paraclinical methods of investigation.

Respectively, such parameters as the specificity

and sensitivity of paraclinical methods,
determined on the basis of relevant
comparative  studies, are  useful in

understanding and applying the chosen method.
In this context, the BioJVA paraclinical
investigation method ( BioResearch Associates,
Inc. , USA) has certain peculiarities in
application and interpretation, there are only a
few basic waveforms of waves that can be
observed when recording joint vibrations.

When analyzing these, attention is drawn to a
series of indices: a) amplitude level ( Total
Integral coefficient - numerical summation
value of recorded frequencies ), which can be:
low vibrations - 0-20 KpaHz, medium
vibrations - 20-80 KpaHz , high vibrations - 80-
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300 KpaHz, very high vibrations - 300-1000
KpaHz ; b) duration (humber of complete
cycles); c) the level of transfer to the
contralateral joint.

Figure 1 shows a clinical case with reductible
disc displacement in which a high amplitude of

vibrations can be observed (Total
Integral>80); a short duration (only 1-2 cycles)
complete and a transfer to the contralateral
joint. The "vert" line that can be seen on this
graph indicates that the reduction occurs at the
end of the closing motion, which suggests that
the condition is chronic.
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Fig.2 Partially reductible disc displacement of the left side disc.

In case of partially reductible disk
displacement,a  vibration graphcan be
observed as in the case of complete disk
displacements, but with lower amplitude,
namely: a) moderate amplitude - Total
Integral = 20 to 80; b) short duration (only 1 or
2 cycles); ¢) sometimes there is a transfer to the
contralateral joint. The green line "Vert"
indicates this vibration, it appears relatively
early during the opening movement, which
suggests that the condition is acute.

The general characteristics of vibrations in the
case of degenerative clinical forms are:

a) lower amplitudes; b) long duration with
several cycles, the process of joint degeneration
begins with structural changes of the articular
cartilage, a process similar to degenerative
diseases of other joints (knee chondromalacia).
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Fig.3 Early degenerative changes in the temporo-mandibular joint at the opening movement.

The absence of joint vibrations recorded by
BioJVA is not a sign of "health”, "normality"
or "good function" [12].

Some clinical forms, such as acute disc
movement without reduction ( closed lock ) is
usually free of vibration at
the initial stage . Over time, joint vibrations

adaptation and compensation of the
disease. Figure 4 shows the presence  of
minimal vibration, except for those generated
by dental contact, in a patient with acute disc
movement without reduction. In such cases, the
"tuning fork opening movement” (ROM -
Range of motion)is an essential factor

required for indetificarea and differentiation of

occur but of lowamplitude in case of clinical forms.
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Fig. 4 Limiting the range of the opening movement (ROM) in case of acute closed lock , with the
limitation of the opening to 25 mm.

In contrastto the previous graph, Figure 5 shows the lack of vibration in a patient with
" normal " joints with a ROM> 40 mm.
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F|g 5 Recordlng of vibrations on dental contact in BioJVA in a person ‘without symptoms of
damage to the temporomandibular joints.

According to Radke, in the case of chronic
structural disorders of the temporomandibular
joint, it is usually attested to adapt to them,
without significant complaints from
patients; acute structural disorders have a more
pronounced clinical picture with algae and
functional problems (chewing difficulties,
limited opening of the oral cavity, etc.).

Significance of mandibular position at the
onset of vibration

In the literature it is known as an early
reduction of the displaced disc, during the
opening movement it indicates the presence of
an acute form of dysfunction, while the
reduction at a later stage of the disc indicates
the presence of a chronic form of the disease.

Clinically, disc recapture attempts are more
effective in acute forms.

In  chronic clinical forms, functional
movements are usually performed "outside the
disc”, these forms wusually do not allow
permanent recapture of the disc except for
surgery.

If such a clinical form is not accompanied by
algae or discomfort in the performance of the
function, then the goal of recapture of the disc
is not necessary.

Thus, it becomes relevant to determine the
position of the mandible at the onset of joint
vibrations.

The Joint  Vibration  Analysis method can
determine the position of the mandible,
especially if it is used for examination and a
specialized Jaw tracker device (JT-3D).
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In Figure 6it can be seen that the onset of
vibration occurs in the first 10 mm of the
opening movement, which is considered an
"early one".
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For this clinical case, the diagnosis of partial
reductible disc displacement is established, the
acute form, in which the recapture of the disc
can be attempted.
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Fig. 7 Combined recording of joint vibration (BioJVA) and limit movements in a patient with
chronic partial reducTible disc displacement, compensated form.

In Figure 7 you can see a chronic partial
reductible  displacement of the disc,
compensated shape, the patient adapting to this
form of dysfunction, in such cases the
movements are performed "outside the disc",
the reduction being possible only when
yawning, or other large amplitude movements.

In such cases of perfect adaptation, the
retrodiscal tissues form a so-called pseudo-disc,
SO it can be considered that the functioning of

the system in such conditions is less traumatic
compared to the constant reduction and
displacement.

When adaptation is lacking, functionality
suffers. In this case the onset of vibration takes
place at different stages of the opening
movement.

Speed is also lower when the patient tries to
open and close the mouth smoothly.
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chronic partial reductible disc displacement, decompensated form.

Bio-JVA (Joint Vibration Analysis) is based on
the principle of movement and friction: during
the excursion of the mandible between the
articular surfaces the rotation and translation
takes place, thus the friction phenomenon
occurs, which determines the appearance of
vibrations. Normally, when human joints are
lubricated during mandibular movements, the
vibrations produced by friction are minimal. If
the joint surfaces become rough as a result of
degeneration of their morphology, or when the
disk displacement occurs , the vibration
spectrum changes . Joint Vibration Analysis
provides the method for rapid, repeatable and
non-invasive  measurement of temporo-
mandibular joint function and functional
diagnosis of temporo-mandibular dysfunctions.
Understanding the function of the temporo-
mandibular joint is important when there is a
vertical, lateral or antero-posterior change in
the position of the mandible. Different
pathologies of the temporo-mandibular joint
can produce different specific vibrations.
Computerized analysis of these vibrations,
allows their recognition and association with
various dysfunctions of the temporomandibular
joint. The recording of the Joint Vibration
Analysis takes very little, 3-5 minutes and

consists in the installation of headphones
equipped with vibration sensors in the
pretragian region applied on the skin tissues
laterally by the temporo-mandibular joint. The
patient is asked to perform opening and closing
movements of the oral cavity 5-6 times. The
computer system will then analyze the
vibrations and provide the data for evaluation.
Depending on the intensity of the vibrations
produced during the mandibular movement, the
computer system will offer us 4 types of
possible results. The analysis of the results
received through the Bio JVA device is
analyzed with the help of the diagram. All
possible vibrations at an amplitude were
divided into 4 classes: low vibrations 0 - 20
KPaHz, medium vibrations 20 - 80 KPaHz,
high vibrations 80 - 300 KPaHz, very high
vibrations 300 - 1000 KPaHz. Small vibrations
usually occur in patients with: normal joint,
disc  displacement, acute irreductible
dislocation, end-stage osteoarthritis. Mean
vibrations occur in patients with: chronic
irreductible displacement with adaptation,
chronic irreductible dislocation associated with
osteoarthritis. High vibrations usually occur in
patients with: reductible disc dislocation . Very
high vibrations occur in patients with:
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morphological incompatibility, perforation of
the disc or retrodiscal tissues
[12].

Material and methods:

8 patients with arthrogenic temporo-
mandibular dysfunctions  characteristic ~ for
dysfunctions of the condylar-disc

assembly were examined and
selected . Characteristics of  patients: 5
women, 3men aged 42-60 years old. The
examination scheme was based on some
principles of examination and diagnosis which
included certain symptoms and signs of
diagnostic guidance and the determination of
etiological factors supported by anamnestic and
clinical arguments. The scheme included the
distinct stages in a certain succession:
anamnesis, functional clinical examination of
the dentomaxillary apparatus, conventional
radiographic ~ techniques, if  necessary
examining the study models mounted in the
simulator, BioJVA. Attention was drawn to the
pain, noise and asymmetry of the condylar
excursions. Pain or tenderness of the temporo-
mandibular joint is determined by palpating the
joint when the mandible is at rest or during
movement. The tips of the middle fingers are
placed simultaneously pretragian, and the
patient is asked to open and close the oral
cavity, at the maximum opening the doctor's
fingers rotate slightly posteriorly and exert
pressure on the posterior surface of the
condyle, so inflammation of tissues that are
painful can be detected. pressure. It is
preferable to avoid the examination by placing

the fingers in the external auditory canal, being
possible to push the cartilage in the posterior
area, falsifying the results. Bio-JVA Joint
Vibration Analysis is based on the principle of
movement and friction: during the excursion of
the mandible between the joint surfaces
rotation and translation occurs so the
phenomenon of friction occurs, which causes
vibration, normally when human joints are
lubricated. During mandibular movements, the
vibrations produced by friction are minimal. If
the joint surfaces become rough as a result of
degeneration of their morphology, or when the
disk displacement occurs, the vibration
spectrum changes. Bio- JVA is amethod of
rapid, repeatable and non-invasive
measurement of temporo-mandibular joint
function and functional diagnosis of temporo-
mandibular  dysfunction. Understanding the
function of the temporo-mandibular joint is
important when there is a vertical, lateral or
anterio-posterior change in the position of the
mandible. Different ~ pathologies of the
temporo-mandibular joint can produce different
specific vibrations. Computerized analysis of
these vibrations, allows their recognition and
association with various dysfunctions of the
temporomandibular joint.

Results and discussions

In this study, a retrospective analysis of 8
patients with arthrogenic temporomandibular
dysfunction was performed . Table 1 presents
the data regarding the persons studied
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Table 1 General characteristic of the study group

No

|7 2
(]
»

Age [ccused

43 ain localized in the preauricular region, cracks

56 ain localized in the preauricular region, cracks

46 iffuse pain, crackling

55 miting opening movements, cracking

42 miting opening movements, cracking

60 udden blockage of the opening of the oral cavity; cracmente antecedent

N QNN R (W N -
L I ZHE (T

53 udden blockage of the opening of the oral cavity; cracking and blocking
ickground

udden blockage of the opening of the oral cavity; cracking and blocking
ickground

oL
el

53

As can be seen, the study included 3 males and pain, blockages of the opening of the oral
5 females. The age of patients varies between  cavity, cracks. The duration of referral to the
42 and 60 years, the average being 51.6. When  doctor from the onset of the disease varied
addressed to, the patients mainly complained of ~ from 2 days - 1.5 years (Table 1, Fig. 9)

4,5
4
3,5
3
2,5

2

Numar pacienti

1,5
1

0,5

<1 luna 1 luna-1an >1an

Fig. 9 Distribution of patients after seeing the doctor.

After addressing, in order to establish the diagnosis, patients underwent different methods of
functional, paraclinical clinical examination (Table 2).
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Tabelul 2 Results of clinical and paraclinical examination

o, | Clinical exam : __| Bxam - hiognostic | NOT.
Inspection Palpation uscultation araclinically

losing / opening nilateral

ovement of the Muscle and joint  jack on the OPG DTM

al cavity "in alpation without pain [ft reductible

wyonet”

losing / opening :

ovement of the Muscle and joint Reciprocal DTM
I : : . |crackles OPG )

al cavity "in alpation without pain reductible

wyonet”

losing / opening Painless muscle reciprocal

ovement of the palpation P DTM
e L crackles OPG .

al cavity "in Sensitive joint reductible

tyonet” palpation

losing / opening .

ovement of the _ Muscl_e and_ Reciprocal DTM
e int palpation without |crackles OPG I :

al cavity "in . eductible
n paln

ryonet

losing / opening :

ovement of the Muscle and joint Reciprocal DTM
I : : . |crackles OPG .

al cavity "in alpation without pain reductible

ryonet”

losing / opening

ovement of the Muscle and joint . DTM
. ; . . |INo noise OPG .

al cavity - alpation without pain reductible

sviated to the left

losing / opening

ovement of the Muscle and joint . DTM
. ; . . |INo noise OPG .

al cavity - alpation without pain reductible

sviated to the left

losing / opening

ovement of the Muscle and joint . DTM
. ; . . |INo noise OPG .

al cavity - alpation without pain reductible

bviated to the right

Thus, the inspection established a deviation of
the closing / opening movement of the oral
cavity in the form of a "bayonet" in 5 patients,
and in 3 patients an ipsilateral deflection of the
mandible was detected (at 2 - to the left; at 1 -
to the right). At the same time, the muscle and
joint palpation did not
produce pain sensations in any patient, while
the compression test was positive in all
patients. Auscultation showed unilateral cracks
on the left in 1 patient, in 4 patients - reciprocal

cracks, and in 3 patients no noises were
identified.

The paraclinical examination consisted in
performing routine orthopantomography in all
patients in order to exclude conditions that
endanger the patient's life, such as neoplasms
that mimic a temporo-mandibular dysfunction.

As a result of the investigations, the clinical
diagnosis was established: in 5 patients a
temporo-mandibular dysfunction with

reductible  joint disc  dislocation  was
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established, and in 3 patients - a temporo-
irreductible

mandibular  dysfunction  with

dislocation of the articular disc (Fig. 10).

Fig. 10 Graph of patient distribution by clinical diagnosis and devices applied in reversible
occlusal therapy.

During the treatment it was recommended to
apply the muscle relaxation rail according to
the diagnosis of  temporomandibular
dysfunction with dislocation of the articular
disc (5 patients) and the application of the
anterior repositioning rail to patients diagnosed
with  temporomandibular dysfunction with
irreductible joint disc dislocation (3 patients).

Bio-JVAis intended for the analysis of
vibrations in the temporomandibular joints on
the principles of movement and
friction. Friction and insignificant vibrations
occur on contact with smooth surfaces. When
these surfaces become rough, the touch and
friction become stronger. Respectively the
temporo-mandibular joint, the surfaces of the
articular elements that are satisfactorily

lubricated, with a satisfactory biometric
correlation practically do not produce friction
and vibration. When the surfaces change, as a
result of disorders, damage, immobilization or
movement of the joint disc, it eventually

produces frequent vibrations. Respectively,
different disorders have different wave
patterns.

Computerized analysis of these drawings helps
to correctly identify and determine the disease
of the temporo-mandibular  joint. The
examination of the results received by means of
the Bio-JVA apparatus is analyzed with the
help of the diagram (Fig. 11).

All possible vibrations at an amplitude were
divided into 4 classes:
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- Low vibrations - 0-20

KpaHz;
- Vibration medi - KpaHz 20-
80;
- High vibrations - 80-300
KpaHz;

- Very high vibrations - 300-1000
KpaHz.

Small vibrations usually ~ occur in
patients with: normal joint, disc movement,
acute irreductible dislocation, end-stage
osteoarthritis.

Medium vibrations occur in patients with:
chronic  irreductible  displacement  with
adaptation, chronic irreductible dislocation
associated with osteoarthritis.

High vibrations usually occur in patients with:
reductible disc dislocation.

Very high vibrations occur in patients with:
morphological incompatibility, perforation of
the

disc or retrodiscal tissues [12].
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Fig.11 Examination of the results received through the Bio-JVA device

The analysis of the diagram shows us average
vibrations of 80 KPa Hz, the line "Vert”
appears on the graph showed us that the

reduction occurred at the end of the closing
movement, which suggests that the condition is
chronic - figure 12
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Fig. 12 Analysis of vibration waves specific to the partially reductible disk displacement.

Following the data of the clinical and paraclinical examination by the Bio-JVA method, the clinical
diagnosis of: Arthrogenic temporo-mandibular dysfunction, the clinical form of chronic reductible
dislocation of the articular disc, the impact of psycho-emotional stress, with a favorable
prognosis was confirmed .

General conclusions: articular disc, allowed the formulation
o ) o _ of the preventive clinical diagnosis.

1. The clinical picture of joint dysfunction 3. The correlation of the values of the
of reductible joint disc dislocation is parameters of the Bio-JVA paraclinical
characterized by certain signs and method (Bio-Research, USA) with the
symptoms of diagnostic orientation. results of the clinical examination,
The analysis of the data of the complex allowed the confirmation of the veracity
clinical examination, in the patients of the clinical diagnosis.

with the reductible dislocation of the
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