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Introduction

The temporomandibular joint (TM]J) is a center
of growth and it is important for chewing since it
bears the loads during mastication.! It is a bilateral
joint and has a unique function and morphology.? The
forces exerted on TM] affect the osseous components
of the joint, resulting in changes in the thickness and
form of these components. These changes are consid-
ered beyond the scope of normal variations if excessive
loads are exerted on the joint, necessitating the elimi-
nation of the etiologic agents.*°

Cone-beam computed tomography (CBCT) provides
the necessary information for the diagnosis of TM]
problems”®; however, it is less reliable in relation to
the soft tissue contrast and the calcification of soft
tissues.’ In one of the studies, 1/4 (25%) of initial di-
agnoses regarding termomandibular disorders (TMD)
made by oral and maxillofacial surgeons after exami-
nation and evaluation of panoramic radiographs were
corrected after CBCT examination and evaluation
of CBCT images, resulting in a change in the treat-
ment plan in 12% of cases.!®

Morphologic changes due to the effects of sex hor-
mones and metabolic activity during adulthood result
in differences between males and females.!! In a study
by Hedge et al., the prevalence of the convex shape
of the condyle was higher in women.!? However, the
results of the present study showed no differences be-
tween males and females in this respect. A study by
Ejima et al. showed a lower frequency of the angular
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shape in the coronal view.!® A higher frequency of the
flat shape was reported in women, with higher loads
on the bones and joints being tolerated in men due to
higher osseous density and thicker cortex.!*

A large number of researchers believe that a higher
slope of the articular eminence has an important role
in disk displacement.!>!* One of the etiologic factors
for degenerative changes in the joint is the internal
derangement of the disk, which is more common in
women. It is expected that, due to high prevalence
of arthritic disturbances, the slope of the articular em-
inence is higher in females compared to males. There
is controversy over the relationship between the artic-
ular slope and gender, and discrepancies have been re-
ported in this context. The discrepancies between the
results of different studies on TM] might be attributed
to differences in subject selection criteria, sample sizes
and ethnicity.

The aim of the present study was to evaluate the
morphology of the condyle and the thickness of other
osseous components of TMJ on CBCT images in terms
of age, gender and the number of remaining teeth.

Material and methods

A total of 145 patients referred to the Department
of Oral and Maxillofacial Radiology, Faculty of Den-
tistry at Tabriz University of Medical Sciences (Iran)
were included in this descriptive-analytical study in
the years 2014—2015. The subjects, aged 20—80 years,
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Fig. 1. Coronal morphology of the condyle (A — convex; B — round; C - flat without any effect on the glenoid fossa; D - flat with an effect on the glenoid fossa;

E —angled; F - heart-shaped)
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needed CBCT images for a variety of reasons. All ra-
diographic examinations were carried out for other
diagnostic purposes, such as implant placement. The
inclusion criteria were as follows: no history of sur-
gery, fracture or congenital defects of TMJ, no patho-
logic lesions in the jaws, and asymptomatic TMD. The
exclusion criteria were as follows: faulty restorations
with incorrect anatomical characteristics of occlu-
sion, complete or partial prostheses, a history of sys-
temic diseases, use of medications affecting the joints,
a history of trauma, surgery or jaw lesions, or ill-fit-
ting prostheses.

After obtaining informed consent, the age, gender
and number of remaining teeth in the patients were
recorded.

The CBCT images were taken with the use of a New-
Tom VGi® Cone-Beam CT unit (NewTom, Verona, Italy)
in the Department of Oral and Maxillofacial Radiology.
The CBCT unit used a conical X-ray beam, and was
provided with a flat-panel detector, 1536 x 1920 pixels,
127 um x 27 pm pixel size, 14-bit pixel depth, 360° ro-
tation, 18-second scan time, and peak kilovoltage
(kVp) = 110. The viewer software program v. 2.17 (New-
Tom) was used for initial and final reconstructions. The
X-ray conditions of the CBCT unit were adjusted auto-
matically. The CBCT images prepared using the axial
cross-sections were 0.5 mm in thickness. The sagittal
cross-sections were evaluated perpendicular to the long
axis of the condyle at a thickness of 1 mm and the coronal
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cross-sections were evaluated parallel to the long axis
of the condyle at a thickness of 1 mm.

Articular eminence measurements were made in the
cross-sections, using the points and lines described,
and the height of the eminence was calculated by mea-
suring the vertical distance between the uppermost
and lowermost points of the articular eminence.?

The morphology of the condyle was classified into
6 categories in coronal views: convex, round, flat with
an effect on the glenoid fossa, flat without any effect on
the glenoid fossa, angular, and heart-shaped (Fig. 1).
This view was prepared at the widest medio-lateral
cross-section of the condyle on the axial cross-section.

The morphology of the condyle was classified into
4 categories in the sagittal dimension: round, interme-
diate (a form between round and flat), flat without any
effect on the glenoid fossa, and flat with an effect on
the glenoid fossa (Fig. 2).

The condyle morphology was classified into 3 cat-
egories in the axial dimension: oval, bean-shaped and
conical (Fig. 3).

The thickness of the glenoid fossa roof was measured
in the sagittal view at its thinnest site.

The data was analyzed with descriptive statistical tech-
niques, in addition to the t-test, 32 test, correlation co-
efficient, univariate analysis of variance (ANOVA), and
multivariate ANOVA, using SPSSv. 17 statistical software
(IBM Corp., Armonk, USA). Statistical significance was
set at p < 0.05.
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Fig. 2. Sagittal morphology of the condyle (A - round; B — intermediate; C — flat with an effect on the glenoid fossa; D - flat without any effect on the glenoid fossa)



302

T. Razi, S. Razi. Morphology of TMJ, age, gender and teeth

Fig. 3. Axial morphology of the condyle (A — oval; B - conical; C — bean-shaped)

Results

In the present study, 145 subjects with a mean age
of 41.39 +£12.95 years (age range: 20—80) were evaluated,
with 73 males (50.30%) and 72 females (49.70%).

There was no significant relationship between the con-
dyle morphology and gender in the sagittal view on the
right (p = 0.61) and left (p = 0.99) sides, in the coronal view
on the right (p = 0.84) and left (p = 0.46) sides, and in the
axial view on the right (p = 0.27) and left (p = 0.82) sides.
There was no significant relationship between the con-
dyle morphology and age in the sagittal view on the right
(p = 0.49) side, in the coronal view on the right (p = 0.12)
and left (p = 0.32) sides, and in the axial view on the right
(p =0.85) and left (p = 0.40) sides; however, there was
a significant relationship between the condyle morphol-
ogy and age in the sagittal view on the left side (p = 0.04).

No significant relationships were shown between
the condyle morphology and the number of remaining
teeth in the sagittal view on the right (p = 0.17) and left
(p = 0.41) sides, in the coronal view on the right (p = 0.47)

and left (p = 0.41) sides, and in the axial view on the right
side (p = 0.49); however, such a relationship was signifi-
cant in the axial view on the left side (p = 0.008).

The differences in the height of the articular emi-
nence in terms of gender were significant on the right
(p =0.008) and left (p < 0.001) sides. The difference in
the slope of the articular eminence was significant on the
right side (p = 0.01), but it was not significant on the left
side (p = 0.19). The relationships between the slope and
height of the articular eminence and age and the number
of remaining teeth are detailed in Table 1.

There was no significant relationship between the
thickness of the glenoid fossa roof and gender on the left
and right sides (p = 0.12). The relationship between the
thickness of the glenoid fossa roof and age is detailed in
Table 2. The relationship between the thickness of the gle-
noid fossa roof and the articular eminence on one hand
and the condyle morphology on the other hand was not
significant in terms of gender, age and the number of re-
maining teeth in any of the cross-sections evaluated in the
present study.

Table 1. Correlation between the slope and height of the articular eminence and the thickness of the glenoid fossa roof on both sides, and age and the
number of remaining teeth

: Slope of the right Slope of the left | Height of the right | Height of the left Thickness of the Thickness of the
Variable . : : : . . : : : : :

articular eminence | articular eminence | articular eminence | articular eminence | right glenoid fossa | left glenoid fossa

p=0.15 p=0.13 p=0.10 p =0.005 p=0.14 p=0.01

Age r=0.11 r=0.11 r=0.13 r=023 r=0.12 r=0.28

n=145 n=145 n=145 n=145 n=145 n=145

p=001 p =0.008 p=027 p =002 p=042 p =007

gf“r?:gmn eth r=020 r=021 r=009 r=0.18 r=006 r=014

9 n=145 n=145 n=145 n=145 n=145 n=145

Table 2. Relationship between the thickness of the glenoid fossa roof and the articular eminence on one hand and condyle morphology on the other hand
in terms of age

Variable p-value (sagittal view) p-value (coronal view) p-value (axial view)
‘ Thickness of the right glenoid fossa 037 0.78 094 ‘
‘ Thickness of the left glenoid fossa 0.52 0.51 035 ‘
| Height of the right articular eminence 048 0.15 0.88 |
|

‘ Height of the left articular eminence 0.10 0.89 084
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Discussion

The condyle and articular eminence morphology affect
one another and are affected by other factors.?! A study
by Zain-Alabdeen and Alsadhan showed the adaptation
of the condyle to changes in the articular disk and articu-
lar eminence.?? However, another study reported absence
of any effect of the condyle morphology and the number
of remaining teeth on the thickness of the glenoid fossa in
asymptomatic European patients.!> A systematic review
showed that functional forces exerted on TM] were differ-
ent in males and females, and caused morphologic chang-
es in both genders. The shape of the condyle and the gle-
noid fossa affect one another.!? Stimbiillii et al. observed
that despite the greater height and slope of the articular
eminence in males compared to females, no significant
differences were found between the 2 groups.’ However,
this study proved a significant difference in terms of age in
the control group.? A study by Ilgiiy et al. showed no re-
lationship between the thickness of the glenoid fossa roof
and gender.??

In the present study, no significant relationship was
detected between gender and the joint shape in the axial
view, with the oval shape being the most frequent on both
sides in the axial view. Two cases of bilateral bifid joints
were found.

One of the factors affecting changes in the morphology
of the condyle is age; such changes have been recorded
in the elderly due to degenerative processes in the joint.!?
Morphologic evaluation of the condyle in terms of age in
different cross-sections on both sides did not reveal any
significant differences except for the left side in the sagit-
tal cross-section. The significance of the results on the left
side was attributed to the effect of higher prevalence of the
intermediate shape at young ages on statistical analyses.
In the present study, there was no relationship between
the number of remaining teeth and the condyle morphol-
ogy, which was consistent with the results of a study by
Ejima et al.!3

The height of the articular eminence was greater in
males compared to females on both sides, in accordance
with a large number of previous studies. Such greater
height in men is rational given the higher bone mass and
body height in men compared to women.

There are discrepancies in the results of studies regard-
ing the relationship between age and the height of the ar-
ticular eminence.?%23-26 [n the present study, a decrease
was shown in the height of the articular eminence along
with age on the left side and a direct relationship was
found between the height of the articular eminence on
the left and the number of remaining teeth, i.e., the height
of the articular eminence decreased with aging and a de-
crease in the number of remaining teeth.

It is expected that, due to greater prevalence of degen-
erative joint disease (DJD) in females, the slope of the ar-
ticular eminence must be higher in females,® but it is not
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possible to confirm the hypothesis that a high slope of the
articular eminence is a predisposing factor for irrevers-
ible disk displacement.?® Some studies reported the oppo-
site, as well as a higher slope in males. Such a discrepancy
might be attributed to differences in the criteria used to
select subjects.?? In the present study, the slope of the
articular eminence in males was generally greater than
that in females and a significant difference was found on
the right side. Another study did not show a difference in
the slope of the articular eminence between asymptom-
atic subjects and those with TMJ disorders.?”

In the present study, age had no effect on the slope of the
articular eminence on both sides. Some other studies did
not report any effect of age on the slope of the articular
eminence.?>?328 [n the present study, the slope of the ar-
ticular eminence on both sides was under the influence
of the remaining teeth, i.e., there was a direct relationship
between them; the slope increased along with an increase
in the number of remaining teeth.

In a study by Ejima et al,, the thickness of the glenoid
fossa roof was not influenced by age or the number
of teeth lost.!® It was reported that the shape of the con-
dyle and the thickness of the glenoid fossa roof were not
affected by malocclusion, even in individuals who had
lost a large number of teeth. Kijima et al. evaluated the
effect of age on the thickness of the glenoid fossa roof and
reported similar results.?® Despite a small sample size in
those 2 studies, the results are consistent with those of the
present study in respect to the relationship between age
and the thickness of the glenoid fossa roof, except for the
left side. The results of a study by ilgiiy et al., similar to the
present one, showed no relationship between the thick-
ness of the glenoid fossa roof and gender.??

There is a significant relationship between the thick-
ness of the glenoid fossa roof and the morphologic char-
acteristics of the condyle in the sagittal view.!>3%3! Honda
et al. reported a relationship between the thickness of the
glenoid fossa roof and the internal derangement of the
joint and osteoarthritis.>?

Similar to the present study, Ilgiiy et al. reported no re-
lationship between the number of remaining teeth and
the thickness of the glenoid fossa roof.?

Several studies evaluated the relationship between the
thickness of the glenoid fossa and the morphology of the
condyle. Kijima et al. and Ejima et al. did not find a signifi-
cant relationship between the thickness of the glenoid fos-
sa roof and the condyle morphology in the coronal cross-
section in patients with TMJ disorders,'*?° except that
Ejima et al. evaluated asymptomatic subjects and pointed
out that it was possible for joint disorder to have existed in
their samples.!* The same authors reported a significant
relationship between the thickness of the glenoid fossa
roof and the condyle morphology,'? in accord with the re-
sults reported by Tsuruta et al.** The studies carried out
in this subject did not evaluate the effects of age, gender
and the remaining teeth.
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Conclusions

No significant relationship was found between the

thickness of the glenoid fossa roof and the articular emi-
nence on one hand and the condyle morphology on the
other hand in all 3 cross-sections of the study in terms
of age, gender and the number of remaining teeth.
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