Cumbhuriyet Dental Journal 2017;20(1):18-24
Doi: 10.7126/cumudj.307274

RESEARCH ARTICLES

EVALUATION OF THE CONDYLAR SHAPE AND POSITION IN PATIENTS
WITH TEMPOROMANDIBULAR JOINT DISORDERS USING CONE BEAM
COMPUTED TOMOGRAPHY

Konik Isinli Bilgisayarli Tomografi Kullanilarak Temporomandibular Eklem Bozuklugu
Olan Hastalarda Kondiller Sekil ve Pozisyonunun Degerlendirilmesi

Mahrokh IMANIMOGHADAM', Mohammad Reza TALEBZADE?, Ali BAGHERPOUR’

Maryam KESHAVARZI?
Makale Kodu/Article code 21354
Makale Gonderilme tarihi 2 06.07.2015
Kabul Tarihi 2 17.03.2017
ABSTRACT 0z

Background: Temporomandibular joint (TMJ) disorders are common
and often self-limited in the adult population. In epidemiologic studies,
up to 75 percent of adults show at least one sign of joint dysfunction on
examination and as many as one third have at least one symptom. The
present study was conducted to investigate the position and shape of the
condyle in patients with TMD divided into two groups (a group with
disc displacement and a group with osteoarthritis) and based on their
Cone Beam Computed Tomography (CBCT) images.

Materials: The present study was conducted on 45 patients (5 men and
37 women) aged 13 to 82 (with a mean age of 37.5) known by their
clinical examinations to have TMD type II (disc displacement) and type
III (osteoarthritis). To investigate the shape and position of the condyle
and the slope of the articular eminence in the sagittal, coronal and axial
planes, CBCT images were taken from the patients' TMJ on both sides at

maximum dental occlusion.

Results: The result of this study showed the lack of a normal
distribution of the data in the quantitative analysis of the horizontal
condylar position with the mouth closed (post+ante/post-ante). The
compare this indicator in the RDC and the TMD groups, revealing a
significant difference between the two (p=0.002). In group II, the
condyle showed a greater tendency toward the posterior position. A
significant relationship was found between the mediolateral condylar
position (central, medial and lateral positions) and the RDC or TMD
group type (p=0.02), and the condyle showed a greater tendency toward
the lateral position in both groups. However, a significant relationship
between the sagittal shape of the condyle and the RDC or TMD group
type (p=0.02).

Conclusion: The results obtained indicate that adolescent disc
displacement and osteoarthritis can cause the condyle to change its

position and shape in the fossa.

Key words: Temporomandibular joint disorder (TMD), CBCT,
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Ama¢: Temporomandibular eklem (TME) rahatsizliklan siklikla
goriilmektedir ve erigkin popiilasyonunda smirhdir. Epidemiyolojik
aragtirmalarda yetigkinlerin %75'inde muayene sirasinda en az bir adet
eklem disfonksiyonu belirtisi goriiliirken, Uicte birinin en az bir
semptomu vardirBu ¢alisma, iki gruba ayrilan TMD'li hastalarda (disk
yer degistirmeli bir grup ve osteoartritli bir grup) kondilin yerini ve
seklini Konik Isinh Bilgisayarli Tomografi (CBCT) goriintiilerine dayali
olarak aragtirmak i¢in yiiriitiilmiistiir.

Gerec ve Yontem: Bu ¢alisma, klinik muayene ile TMD tip II (disk yer
degistirmesi) ve tip III (osteoartrit) oldugu saptanan 13 ila 82 yaslar
arasindaki (Ort. 37.5) 45 hastada (5 erkek ve 37 kadm) gerceklestirildi.
Kondil sekli ve pozisyonu ile birlikte artikiiler eminensin sagital, koronal
ve eksenel diizlemlerde egimini arastrmak igin, hastalarin maksimal
dental okliizyonunda temporomandibular eklemden her iki taraftan
CBCT goriintiileri alind.

Bulgular: Agiz kapal (post+ante/post-ante) yatay kondil pozisyonunun
kantitatif analizinde verilerin normal dagihmimin olmamasm gosterdi.
RDC ve TMD gruplarmdaki bu gdstergenin ikili karsilastirilmasinda iki
grup arasinda istatistiksel olarak anlamh bir fark vard1 (p = 0,002). Grup
II'de, kondil posterior pozisyona dogru daha biiyiik bir egilim gosterdi.
Mediolateral kondiiler pozisyon (merkez, medial ve lateral pozisyonlar)
ile RDC veya TMD grup tipi arasinda anlamli bir iliski bulundu
(p=0,02) ve kondil her iki grupta lateral pozisyona daha biiyiik bir egilim
gosterdi. Bununla beraber kondilin sagital sekli ile RDC veya TMD

grubu tipi arasinda anlamh bir iliski goriildii (p =0,02) .
Sonug: Elde edilen sonuglar ergen disk yer degisikligi ve osteoartritin
kondilin fossa igindeki yerini ve seklini degistirmesine neden

olabilecegini gostermektedir.

Anahtar Kelimeler: Temporomandibuler eklem bozuklugu (TMD),
CBCT, kondil, dis agrist
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INTRODUCTION

Temporomandibular joint (TMJ) disorders are
common and often self-limited in the adult
population. In epidemiologic studies, up to 75
percent of adults show at least one sign of joint
dysfunction on examination and as many as one
third have at least one symptom.!? However,
only 5 percent of adults with TMJ symptoms
require treatment and even fewer develop
chronic or debilitating symptoms® and involve
muscular pain, joint pain, limited mandibular
range of motion and joint clicks as their clinical
symptoms based on the type of disorder
presenting. A clinical examination does not
suffice for making an accurate diagnosis of the
variety of diseases that affect the TM1J.

In most cases, the etiology and treatment
of the condition can be ascertained using
imaging examinations. A series of clinical
examinations and TMJ imaging are therefore
essential in the diagnosis of TMD.

As a major part of the TMJ, the condyle
takes a variety of shapes in different ages and in
different individuals.
affected by
malocclusion, trauma and other developmental
disorders and diseases.* In its superior view,
the condyle can be flat, round or substantially
convex, while in its mediolateral view, it is
slightly symmetrical.
Radiographic studies classify the condylar
shape into five main categories, including the
concave, convex, angled, flattened and round
shape categories.®

These variations are

evolutionary variations,

often convex and

The articular eminence is located in the
anterior glenoid fossa and its posterior slope
varies in different people and is affected by
masticatory and developmental forces and the
displacement of the articular disc.”® The
articular eminence is 90-94% developed by age
20.'° Many studies examined the morphological
and slope variations in the articular eminence,
showing the largest part of the morphological
variations to be associated with aging, often

manifested in the form of flattening.*!!
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In addition to morphological studies, the
examination of the TMJ requires the superior
articular space of the condyle to be carefully
examined in TMJ imaging. Different studies
have used CBCT imaging to estimate the size
of the articular space in normal individuals who
had already had their size confirmed in an MRIL
Learning the size of these articular spaces is
essential, as studies have shown that disc
displacement can also occur in the absence of
clinical symptoms.'*!* With the increasing use
of MRI, disc displacement has been shown to
not be a very rare phenomenon and is reported
to occur more than previously imagined, even
in children.'* Tomography and MRI studies
that, in the
displacement of the disc, condyles move in the
posterior direction!>!¢
medial or lateral positions of the glenoid fossa.
An examination of the CBCT images and the
measurement of the articular spaces can help

estimate potential disc displacement and the
17,18

have demonstrated anterior

and tend more toward the

onset of degenerative articular diseases.

As the early diagnosis and treatment of
TMD is crucial to the successful control of
bone degradation,!® the present study was
conducted to investigate the position and shape
of the condyle in patients with TMD in two
groups, a group with disc displacement and a
group with osteoarthritis, based on their CBCT
images.

MATERIALS AND METHODS

It was a cross sectional study approved by the
Research  Ethics of Mashhad
University of Medical Sciences, Mashhad, Iran
(540).

Committee

The present study was conducted on 45
patients (5 men and 37 women) aged 13 to 82
(with a mean age of 37.5) known in their
clinical examinations to have TMD type II (disc
displacement) and type III (osteoarthritis). To
investigate the shape and position of the
condyle and the slope of the articular eminence
in the sagittal, coronal and axial planes, CBCT
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images were taken from the patients' TMJ on
both sides and at maximum dental occlusion
using a Dental CBCT PLANMECA PROMAX
in the radiology department of Mashhad School
of Dentistry. The classification proposed by
Kinzinger et al.*® was used in investigating and
classifying the condylar shape in the three
planes. The mediolateral position of the condyle
(the coronal plane) was classified into the
central, lateral and medical groups based on the
study conducted by Ikeda et al.'®* To calculate
the superior, posterior and anterior spaces, the
condylar position in the sagittal plane was
assessed qualitatively and quantitatively based
on a study conducted by Tsiklakis.?! Moreover,
the slope of the articular eminence was
measured based on the study by Zabarovi et
al.?? All the images were ultimately examined
by an oral and maxillofacial radiologist.

RESULTS

As shown in table 1 and according to the Chi-
squared test, the qualitative assessment of the
condylar position with the mouth closed in all
the central, and posterior
positions in group types II and III showed a
significant relationship between the horizontal
condylar position with the mouth closed and the
RDC or TMD group type (p=0.004).

three anterior

Table 1. Horizontal condylar position with the mouth closed in
the RDC and TMD groups (types II and III).

RDC/TMD Groups
Disc Displacement (Group 1) | Osteoarthritis (Group 111)

Number

Horizontal Total
condylar
position with
the mouth
closed
Central 11 26 16 34 27 30
Anterior 4 9 15 33 19 21
Posterior 28 65 15 33 4 49
Total 43 100 46 100 89 100
P-Value = 0.004 Pearson’s Chi-square = 11,136

Percentage | Number | Percentage | Number | Percentage

The Kolmogorov-Smirnov test showed the
lack of a normal distribution of the data
pertaining to the quantitative indicator of the
horizontal condylar position with the mouth
closed (posttante/post-ante); (p=0.009). The
Mann-Whitney test was thus used to compare
this indicator in the RDC and TMD groups,
suggesting a significant difference between the
two (p=0.002), as the condyle showed a greater
tendency toward the posterior position in group IL.

20

The Kolmogorov-Smirnov test was also
used to assess the normal distribution of the
data pertaining to the superior articular space.
As the test showed that p=0.002, the non-
parametric Mann-Whitney test was used to
compare the superior space in the RDC and
TMD groups, suggesting no significant
differences between the two groups (p=0.42)
and showing the superior space to not be
affected by group type.

A significant relationship was found
between the mediolateral position of the
condyle (central, medial and lateral positions)
and group type (p=0.02) and the condyle was
found to have a greater tendency toward the
lateral position in both the RDC and TMD

groups.

The Chi-squared test showed a significant
relationship between the sagittal shape of the
condyle and the presence or absence of joint
clicks and crepitus (p=0.02) and the condylar
shape tended more toward anterior flattening in
both groups (Figure 1).
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Figure 1. The relationship between different sagittal condylar
shapes and the presence or absence of clicks and crepitus

A significant relationship was found
between different condylar shapes
coronal plane and group type, as angled
condylar shape was more commonly observed
in both groups; however, the relationship
between condylar shapes and group type was

not significant in the axial plane.

in the

The independent f-test showed

significant differences in the mean slope of the

no
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articular eminence (p=0.31) between the RDC
and the TMD groups. The ANOVA showed no
significant relationships between the mean
slope of the articular eminence and different
(p=0.31). No
significant relationships were found between
the slope of the articular eminence and gender
or age in either of the two groups. The
mediolateral

sagittal condylar shapes

condyle has three positions,

including central, internal and external
positions. The Kruskal-Wallis test showed
significant relationships between different
mediolateral condylar positions and age

(p=0.02) and also showed that the lateral
position is more common in older ages. The
Kruskal-Wallis test showed no significant
relationships between the vertical or horizontal
condylar positions with the mouth closed and
age (p=0.07). The ANOVA
significant differences between the mean age in
different condylar shapes in the sagittal, axial
planes (p=0.19), the
assessment of the different condylar shapes by
gender significant
between the two groups in either of the three
planes (p=0.05).

showed no

and coronal and

showed no differences

DISCUSSION

The accurate diagnosis of morphological
variations in different parts of the TMJ and
condylar position in the glenoid fossa enables
the early diagnosis of joint disorders and
subsequently a successful treatment; all of these
diagnoses rely on having ample knowledge

about normal and abnormal joint anatomy.

A study conducted by Ikeda et al?
reported a significantly larger anterior space in
patients with disc
significantly smaller posterior space in both full
and partial disc displacements. The superior
space was significantly smaller in cases of full
disc displacement compared to in normal cases
and a thinning was visible; that is, a superior
posterior shift was observed in the condyle in
the glenoid fossa. In the coronal sections, the
lateral space was significantly larger in cases of

displacement and a

21

lateral disc displacement compared to in normal
cases and the central and medial spaces were
significantly smaller than in normal cases. In
cases of medial disc displacement, the condylar
position was the exact opposite of the previous
position. In the present study, the condyle was
more inclined toward a posterior position in
group II (disc displacement) compared to in
normal cases.

1% studied the variations in

Hongchen et a
the position of the condyle in the glenoid fossa
and the variations in the superior, anterior and
posterior articular spaces and found condyle to
have a significant disposition to move in the
posterior direction. In the present study, a
posterior condylar position was more frequently
observed

in the disc displacement group

compared to in the osteoarthritis group.

In the present study, compared to the fossa,
the condyle was seen with equal frequencies in
the central (34%), anterior (33%) and posterior
(33%) positions in group III (osteoarthritis).
One of the reasons for the lack of a relationship
between the horizontal condylar position with
the mouth closed and the osteoarthritis group
was the effect of chronic displacements on the
position and shape of the disc in this group,
which could not be investigated due to the
unavailability of MRI images.

Reportedly, discs react to improper
positions by an obvious increase or reduction in
thickness, which undoubtedly affects the

condylar position and the articular spaces.?

No significant relationships were observed
between the superior articular space and the
RDC and TMD group types with the mouth
closed (p=0.42), which was inconsistent with
the results obtained by Alexiou et al.”’, who
reported a reduced articular space as the most
complication patients ~ with
osteoarthritis observed markedly in 50% of the
joints and a bone contact between the condylar
head and the glenoid fossa observed markedly
in 22% of the joints. The disparity of findings
can be attributed to the cited study’s larger

common n
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sample size and/or the

osteoarthritis observed in its patients.

severe type of

Ikeda et al.’® studied the condylar position
in the axial, coronal and sagittal planes in
normal cases and concluded that articular
spaces are not affected by age. They also found
that the lateral articular space is smaller
compared to the medial and central articular
spaces and attributed it to the variations in disc
thickness in normal people in response to
functional diversities. In the present study, the
condylar position in the coronal plane had a
greater tendency toward lateral positioning and
was unaffected by age in both groups.

In the present study, the condylar shape
was significantly different between the two
groups in the coronal and sagittal planes and
was affected by group type. In the coronal
plane, the condyle had a greater tendency
toward the angular shape; in the sagittal plane,
it showed an anterior flattening. In one study,
1.?° concluded that the condylar
shape is significantly different in patients with
osteoarthritis compared to in asymptomatic
individuals and is smaller in all the planes
except in the anterior plane compared to in the
control group. The flattening bone change was
more evident than all other changes in the
condylar head, which could be associated with
the findings of the present study in that the
condylar shape has a greater tendency toward
anterior flattening in the sagittal plane and
toward the angular shape in the coronal plane in
both disc displacement and the osteoarthritis

groups.

Katsavrias et a

Previous study?® on condylar morphology
have shown that variations in the condylar
shape can be closely associated with the slope
of the condylar head, variations in the shape of
the glenoid fossa and the slope of the articular
eminence; however, the present study found no
significant relationships between the condylar
shape and the slope of the articular eminence.

The slope of the articular eminence is 90-
94% developed by age 20. Several studies

22

conducted in the have  shown
morphological variations
structure to be linked with age,

manifested in the form of flattening.>!! Dilhan

past
of the eminence
mostly

et al.”’ and several other researchers, however,
significant the
variations in the slope of the articular eminence
with age, which is consistent with the results of

found no differences in

the present study in that no relationships exist
between articular slope and age.

In the study by Dilhan et al.?’, the slope of
the articular eminence was assessed in relation
to gender and was found to be significantly
greater in men than in women. However, the
present study found no significant relationships
between the two, which may be attributed to the
study’s
compared to female subjects.

smaller number of male subjects

Osteoarthritis is an age-dependent disease,
and previous studies found morphological and
bone variations of the condyle and the glenoid
fossa to increase with age®; however, the
present study found morphological and bone
variations of the condyle and the articular
eminence to not be affected by age, which may
be attributed to its small sample size and the
failure to categorize participants by age.

CONCLUSION

The results obtained indicate that adolescent
disc displacement and osteoarthritis can cause
the condyle to change its position and shape in

the fossa.
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