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ABSTRACT

Studying the position of the condyle in the glenoid cavity is an important aspect of achieving the
diagnosis and the treatment plan in dentistry. The posterior position of the condyle in the glenoid cavity
is not a completely reliable predictor of the lack or appearance of disc displacement, although they are
related (1). The TMJ is a small joint with a complex morphology surrounded by bony tissues that create
a superimposition of images, especially in the petrous region of the temporal bone, the mastoid process
and the articular eminence (1). Studies on the ideal position of the condyles have shown that the
healthiest condyle-fossa relationship in which the condyle is centered anteriorly in the mandibular fossa.
The following research aims to evaluate the condylar position in relation to different malocclusions of
thirty-two students of the Faculty of Dentistry of the University of Cuenca. The research has a quantitative
approach, carried out by means of numerical analysis. The population used was thirty-two students from
the Faculty of Odontology in the University of Cuenca, aged between 21 and 29 years, who underwent
cone beam computed tomography. The research was carried out as a descriptive retrospective sample
and provides systematic information. The research used is of a primary source, using CBCT scans
obtained from an image bank at the CERIOM Radiology Centre in the city of Cuenca, and the
tomographic examination will be imported in DICOM format into the RadiAnt DICOM Viewer software
(64-bit).

KEYWORDS: Malocclusions. Condylar position. Temporomandibular joint. Temporomandibular
disorders. Molar classes.

RESUMO

O estudo da posicdo do condilo na cavidade glenoidal € um aspeto critico para a realizagdo do
diagnéstico ortodoéntico e do plano de tratamento. A posicdo posterior do condilo na cavidade glenoide
ndo é um preditor totalmente confiavel da auséncia ou aparecimento de deslocamento do disco, embora
estejam relacionados (1). A ATM é uma articulagdo pequena, de morfologia complexa, circundada por
tecidos 6sseos que criam uma sobreposi¢do de imagens, principalmente na regido petrosa do 0sso
temporal, na glandula mamaria e na eminéncia articular (1). Estudos sobre a posicéo ideal dos céndilos
mostraram que a relacdo condilo- fossa mais saudavel é aquela em que o cbndilo est4 centrado
anteriormente na fossa mandibular. A presente investigacdo tem como objetivo avaliar a posicao
condilar em relagédo as diferentes mas oclusdes de trinta e dois alunos da Faculdade de Medicina
Dentéaria da Universidade de Cuenca. A pesquisa tem uma abordagem quantitativa realizada por meio
de andlise numérica. A populacdo utilizada foi de trinta e dois estudantes da Faculdade de Medicina
Dentéaria da Universidade de Cuenca, com idades compreendidas entre os 21 e 29 anos, que foram
submetidos a tomografia computorizada de feixe conico. A investigagdo foi realizada como uma
amostra descritiva retrospectiva e fornece informagdes sistematicas. A fonte de investigacdo utilizada
€ priméria, utilizando exames de TCFC obtidos num banco de imagens do centro de radiologia
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CERIOM, na cidade de Cuenca, e o exame tomogréfico sera importado em formato DICOM para o
software RadiAnt DICOM Viewer (64 bits).

PALAVRAS-CHAVE: Mas oclusbes. Posicdo condilar. Articulacdo temporomandibular. Disfuncao
temporomandibular. Classes molares.

RESUMEN

El estudio de la posicion del condilo en la cavidad glenoidea es un aspecto critico para el diagnéstico y
el plan de tratamiento de la ortodoncia. La posicién posterior del céndilo en la cavidad glenoidea no es
un predictor totalmente fiable de la ausencia o aparicion de desplazamiento discal, aunque si estan
relacionados (1). La ATM es una pequefia articulacion de morfologia compleja, rodeada de tejidos
0seos que crean una superposicion de imagenes, principalmente en la regién petrosa del hueso
temporal, en la glandula mamaria y en la eminencia articular (1). Los estudios sobre la posicion 6ptima
de los condilos han demostrado que la relacion mas saludable con la condilofosa es aquella en la que
el condilo esta centrado anteriormente en la fosa mandibular. La presente investigacion tiene como
objetivo evaluar la posicién condilar en relacion con las diferentes maloclusiones de treinta y dos
estudiantes de la Facultad de Odontologia de la Universidad de Cuenca. La investigacion tiene un
enfoque cuantitativo realizado a través del analisis numérico. La poblacién utilizada fue de treinta 'y dos
estudiantes de la Facultad de Odontologia de la Universidad de Cuenca, con edades comprendidas
entre los 21 y 29 afios, a quienes se les realizé tomografia computarizada de haz cénico. La
investigacion se realizd6 como una muestra descriptiva retrospectiva y aporta informacion sistematica.

PALABRAS CLAVE: Maloclusiones. Posicién condilar. Articulacién temporomandibular. Trastornos
temporomandibulares. Clases molares.

SPECIFIC GOALS

e To analyze the right and left articulation of each of the students by evaluating the condylar

position.

e To determine the condylar position of the study population using the Frankfurt plane as a

reference.

INTRODUCTION

The role of the optimal condylar position found in the glenoid cavity in the proper functioning of
the stomatognathic system has been the focus of research and controversy throughout the history of
dentistry.

Several studies have demonstrated a significant relationship between occlusal factors and joint
morphology. However, it has also been reported that the posterior position of the condyle in the glenoid
cavity is not a completely reliable predictor of the lack or appearance of disc displacement, despite the
relationship between the two. Although in internal derangements the condyle tends to be displaced
posteriorly in the glenoid cavity, in cases where the disc is displaced without reduction, the condyle is
not as posteriorly displaced as in cases where the disc is displaced with reduction, i.e, in cases where
the disc is displaced with reduction, the condyle is not as posteriorly displaced as in cases where the
disc is displaced with reduction. This is when disc displacement is more severe, the posterior joint space
tends to increase to the same distance as in a healthy joint with a normal condylar position. Kurita and
cols (2) also found that when disc displacement becomes more severe, the condyle tends to return to
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its more concentric position. Most studies on the position of the condyle in the glenoid cavity in
asymptomatic patients with normal temporomandibular function were performed in patients with various
deformities or non-ideal occlusion. lkeda and Kawamura (3) evaluated the optimal condylar position in
patients without disc displacement confirmed by MRI. By mounting in the articulator, ideal occlusion and
adaptation of proportion and central occlusion is ensured.

Most of these pioneering studies used conventional radiographs, which are limited in their ability
to accurately show the anatomical features of the TMJ. This is because the TMJ is a small joint with a
complex morphology surrounded by bony tissues that create overlapping images, especially in the
petrous region of the temporal bone, the mammary gland and the articular eminence (1).

Recently introduced in dentistry, 3D technology such as cone computed tomography (CBCT)
allows a complete and reliable study of joint morphology and location with less ionizing radiation
exposure and less costly, effective, non-invasive and quick comparison with traditional medical
tomography. Linear measurements can be made with CBCT recordings in all three spatial planes,
making it a method for imaging bony structures. There are several studies in the literature evaluating
the accuracy and reliability of linear and angular measurements using CBCT. Measurements of the
condyles are more accurate and reliable in CBCT than those obtained in panoramic projection. Studies
on the ideal position of the condyles have shown that the healthiest condyle-fossa relationship is one in
which the condyle is centered anteriorly in the mandibular fossa. Most of these studies were performed
at a time when CT scans were not yet available. Furthermore, there was no specific analysis of the
relationship between the variables symptoms, occlusion and condyle location (1).

The overall aim of this study is to evaluate condylar position and condyle-fossa relation in an
asymptomatic population with type I, type Il deformities and normal temporomandibular function using

cone beam computed tomography.

METHODOLOGY

The nature of this research has a quantitative approach as it will be carried out by means of
numerical analysis. The population used for the study was of thirty-two students from the Faculty of
Dentistry at the University of Cuenca, between 21 and 29 years of age, who underwent cone beam
computed tomography (CBCT). The research will be descriptive. Therefore, it offers systematic
information, based on the organized description of the facts studied. The research source of the study
will be primary because the information will be collected directly, by means of CBCT acquired from a
device, the tomographic examination will be imported in DICOM format, to the RadiAnt DICOM Viewer
software (64-bit) to calculate the linear measurements of the condyle fossa relation.

The right and left joint of each student was analyzed and the linear distances from the
mandibular condyle to the glenoid cavity were measured. The slices in the tomographies of the 32

students from the dental school at the University of Cuenca were analyzed.
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DETERMINATION OF CONDYLAR POSITION

Linear measurements of the position of the condyle in the articular cavity in the sagittal plane
were performed with tomographic slices using points and planes presented (Figure 1). The CBCT of
each subject was oriented according to the Frankfort plane and this line was used as a horizontal
reference. In the axial view, the section showing the largest dimension of the condylar head was selected
(Figure 2). Sagittal images oriented to the Frankfort plane were then reconstructed at a thickness of 1
mm and the two halves were selected.

The position of the condyle in the glenoid cavity was measured in sagittal slices. Since the
measurements were taken in two central sections of the sagittal view, the average of these
measurements represents the final values of the joint space. A true horizontal line was drawn at the
superior point of the glenoid fossa and a superior reference point (FS) was obtained at the intersection
of that line with the deepest point of the glenoid fossa. The most prominent points on the anterior (AC),
posterior (PC) and superior (SC) sides of the articular head were defined sequentially. Finally, the
tangential distance of the CA, CP and CS points of the glenoid fossa, representing the anterior (EAA),
posterior (EAP) and superior (EAS) points, respectively, was measured. The EAP/EAA and EAS/EAA
ratios were used to determine the location of the condyle in the alveolus (1).

1.17 mm {88 -

5.00 mm
"~
L 2

Figure 1: Linear measurements of the position of the condyle in the joint cavity according to the
criteria of Ikeda and Kawamura
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Figure 2: Major axis of the condyle in the axial plane and its angulation relative to the mid-sagittal
plane

STATISTICAL ANALYSIS

The data was entered in Excel™ (Microsoft office 2010) and statistical analysis was performed
with Statistical Package for Social Sciences (SPSS™. V. 17.0 Windows).

RESULTS

Regarding the position of the condyle in the glenoid cavity we found that the slightly anterior
position of the condyle is the most frequent in people with type | and Il malocclusion. The mean values
and standard deviation of EAA, EAS and EAP on the right and left side are presented in (Chart 1); as
well as the EAP/EAA and EAS/EAA ratios for both sides. The average differences between the right and
left EAA were 0.04 mm = 0.4; being 0.3 mm * 0.4 for EAS and 0.4 m + 0.4 for EAP. The average values
and SD from the major axis of the condyle in its axial plane and its angulation regarding the sagittal

.
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plane are shown in (Chart 2).

Figure 3: Measurements of joint spaces EAA, EAS and EAP
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L Right Condyle Mayor Axis. 2 Left Condyle Mayor
1 Anterior joint space. 2 Superior joint space 3 Posterior joint Axis. 3 Mayor Axis angle with sagital plane
space. “Ratio EAP/EAA *RATIO EAS/EAA

Chart 1
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1.43
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1 Right Condyle Mayor Axis. 2 Left Condyle Mayor gt Gy &, ALET Contpi
Axis. 3 Mayor Axis angle with sagital plane

Chart 2
DISCUSSION

A reliable and accurate diagnostic tool for morphological analysis of the TMJ is CBCT. The
average difference between the repeated measurements in this study also indicates the accuracy of this
technique for TMJ evaluation.

According to Soumalainen and Cols. (4), there are fewer errors in linear measurements
performed with CBCT than in medical diagnosis.
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The findings of our study showed that the largest joint space was the superior joint space,
followed by the posterior joint space and the anterior joint space. These results show the same pattern
as other investigations (1).

In a subdivision of malocclusion type Il division 1 malocclusion, they observed the same pattern,
which revealed that the most anterior position of the condyles in the socket is the most frequent position
in type Il malocclusions. Rodrigues and Cols (5) in a sample with type Il malocclusion, observed a
central position of the condyle, corresponding with our study that the superior articular space had the
largest dimension.

The dimensions of the three condylar joint spaces were slightly larger on the left side than on
the right. Al-Kosh and Cols (6) also observed this characteristic, but unlike ours, their study showed that
the right condylar joint space was larger. This study found slightly larger joint space measurements and
higher standard deviation values than those observed by lkeda and Kawamura (3). This may be related
to the specimen characteristics between the two studies, as lkeda's specimen is a specimen with perfect
occlusion, no central deviation and verification of normal articular disc position (1).

In our specimen, without examining the disc position, the condyles were expected to move away
from the central relational position and increase the joint space measurements, so although we also
found a mean ratio of the anterior condyle position of 1.13, this number is far from the ratio of 1.6
observed by lkeda and Kawamura (3), observing a more anterior position of the condyle.

The EAP/EAA ratio, EAS/EAA ratio was 1.13 - 1.33 also differs from those observed by Dalili
and cols (7) of 1.2 and 1.7 respectively and kinniburgh (8), but neither paper used perfect specimens.
Hansson et al (9) measured disc thickness in autopsy material and found that the average thickness of
the anterior intermediate and posterior disc band was 2.0, 1.1 and 2.9 mm, these values are similar to
this study. Extensive changes in the position of the condyle in the glenoid cavity in the anterior-posterior
direction have been described (10). In this study, the anterior position of the condyle within the glenoid

cavity was the most common position, although with a lower EAP/EAA ratio than the ideal occlusion (1).

CONCLUSION

The absence of condylar process centralization in the corresponding mandibular fossa was a
common feature in the asymptomatic normal occlusion group, the anterior position of the condyle in the
glenoid cavity being the most common position in asymptomatic subjects with type | and type |
malocclusion.

The left condyle was found to be positioned slightly more anteriorly than the right. Although it
was statistically significant only when comparing the normal and type 1l occlusion groups: type Il patients
have a higher position of the condyles in the glenoid fossa.

No statistically significant differences in fossa depth or glenoid fossa morphology were found
between any of the malocclusions studied. Therefore, there is no significant difference between the axis

and angle of both condyles.
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