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Main Points
Glenoid fossa depth and glenoid fossa width were significantly different between different sagittal skeletal groups.
« There was a significant difference between articular eminence inclination of different sagittal skeletal patterns of jaw.
No significant difference was found between the three groups in terms of the condylar position related to the glenoid fossa.

ABSTRACT

Objective: This study aimed to determine the relationship between the morphologic characteristics of condyle and glenoid fossa in
different sagittal skeletal patterns using cone-beam computed tomography.

Methods: In this cross-sectional study, the lateral cephalometric and cone-beam computed tomography images of 90 patients were
evaluated. The patients were categorized into three equal groups of sagittal skeletal patterns, according to the ANB angle. The great-
est anteroposterior and mediolateral diameters of the mandibular condyles, as well as the angle between the long axis of the man-
dibular condyles and the midsagittal plane, were measured on the axial view of cone-beam computed tomography images. The
anterior joint space, superior joint space, posterior joint space, articular eminence inclination, depth of the glenoid fossa, and width
of the glenoid fossa were also measured on the central sagittal slices. One-way analysis of variance (ANOVA), Tukey's post hoc test and
chi-square test were performed.

Results: Patients with the skeletal Class Il had a significantly higher articular eminence inclination, while Class Il patients had a lower
articular eminence inclination (P =.001). In Class Il patients, the depth of the glenoid fossa was greater, and the width of the glenoid
fossa was smaller than in the other groups (P < .01). The anterior and posterior joint space did not show any significant differences
between the 3 groups.

Conclusion: There were significant differences in some morphological characteristics of the condyle and glenoid fossa in patients
with different sagittal skeletal patterns; therefore, this relationship should be considered in the treatment of these patients.
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INTRODUCTION

The temporomandibular joints (TMJ) connect the mandible to the skull through the condyle in the glenoid
fossa against the articular eminence of the temporal bone.' The mandibular condyles, similar to other TMJ struc-
tures, are essential in creating a balanced occlusion and stomatognathic system.? Different factors, including age,
gender, the pattern of facial growth, pathological and functional changes, and dental occlusion changes, can
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affect the TMJ morphology and position.?* As a result of these
changes, the re-modeling of the TMJ surface occurs as an adap-
tive reaction.’

Articular eminence is a region of the temporal bone that forms
the anterior limit of glenoid fossa and the condylar process slides
on it during different movements of mandible.®” The articular
eminence inclination is an essential factor in the biomechan-
ics of TMJ and varies among different people. It represents the
path of condylar movements and the amount of disk rotation
on the condyle.”? Different imaging modalities, such as pan-
oramic imaging, lateral TMJ radiography, computed tomography
(CT), cone-beam computed tomography (CBCT), and magnetic
resonance imaging (MRI), can be used for evaluating the TMJ
morphology.>10-12

The use of conventional radiography has some inherent limita-
tions, such as superimpositions of the surrounding structures,
which can cause difficulties in the precise visualization of the con-
dyles.?'3* Among different imaging techniques, CBCT has some
advantages over traditional two-dimensional radiography. It has
been shown that CBCT produces three-dimensional images with
high resolution, without magnification or distortion, and pro-
vides an estimate of the quantity and quality of bones."'2 The
shorter scan time, lower absorbed dose of patients, and lower
costs in contrast to CT imaging are among the other advantages
of CBCT."*™

Based on previous studies, the glenoid fossa and condyle shape
may differ in people with various types of malocclusions. The
data from some investigations report a significant association
between different skeletal pattern and morphologic charac-
teristics of TMJ.2'3'>18 |n contrast, some studies have shown
that the craniofacial morphology does not influence the mor-
phology and position of the condylar area.'*'®* Since a long
facial pattern can influence the condylar rotation, a vertical
facial pattern may be an effective factor in the condyle-glenoid
fossa relationship.’® To eliminate this effect, the investigation
of patients with a normal vertical skeletal pattern should be
considered.

It seems that the sagittal jaw discrepancies and the morphology
of the condyle and glenoid fossa may be related; however, there
is controversial information in this area. Therefore, the aim of the
present study was to determine the relationship between the
morphological characteristics of the condyle and glenoid fossa
in the different sagittal skeletal patterns (Class I, Class Il, and
Class I1l) using CBCT.

METHODS

This cross-sectional study was performed on the lateral cepha-
lometric and CBCT images of 90 orthodontic patients, which
were extracted from their orthodontic records. The radio-
graphic records were obtained before the beginning of the
orthodontic treatment and were not specifically taken for our

study. At a confidence level of 95% and power of 80%, the
sample size was estimated at 30 patients per skeletal group for
detection of a standardized effect size of 0.7 regarding the mor-
phological characteristics of the condyle between the groups.
Finally, 90 patients who underwent CBCT scan for their orth-
odontic reasons were recruited in this study. All CBCT scans
which presented bilateral condyles were included in this study.
The selected patients did not have a history of TMJ disorders,
trauma, TMJ surgery, cleft lip or palate, or craniofacial syn-
dromes. Written consent was obtained from patients regarding
that their orthodontic records were going to be used for study
purposes. This study was approved in the ethics committee of
Guilan University of Medical Sciences (Approval ID: IR:GUMS.
REC.1396.475).

The patients’ information, including age, sex, and cephalomet-
ric and condylar measurements, was recorded in a designed
form for data collection. All CBCT scans were acquired using a
NewTom VG CBCT system (QR SRL Company, Verona, Italy), with
a field of view of 15x15 cm and an exposure factor of 110 kVp
at 10-20 mA and exposure time of 3-5 s. The CBCT images were
viewed by an observer in a semi-dark room on 1600 x 1200 pixel
resolution with 24 inch monitor (Dell Inc, Round Rock, Tex, USA)
on a computer running the Windows 7 (Microsoft, Redmond,
Wash, USA) system.

According to the maxillofacial radiologist’s report, a standard
protocol was used for image acquisition. The CBCT images were
acquired while the patient was in the maximum dental inter-
cuspation. The patient’s head was held down until the Frankfort
plane was parallel to the floor, and the midsagittal plane was
perpendicular to the floor.

The lateral cephalograms were acquired in a Planmeca ProMax
device (Helsinki, Finland). Since the CBCT images of the patients
were not full size we needed the lateral cephalograms to clas-
sify the subjects according to their sagittal skeletal pattern.
Based on the lateral cephalometric examinations and manual
technique tracing, the selected patients were categorized into
three sagittal skeletal groups (30 patients per group), according
to the ANB angulation: Class | (ANB, 2-4°), Class Il (ANB > 4°), and
Class Il (ANB<2°). Class Il patients were also divided into two
subgroups (Class Il division 1 and Class Il division 2), based on
the inclination of maxillary incisors. The inclination and distance
of the upper incisor from the NA line (U1-Na) were recorded in
degree and millimeter. Also, the Bjork’s sum (N-S-Ar, S-Ar-Go,
and Ar-Go-Me), lower anterior face height, Jarabak index (ratio
of the posterior facial height [S-Go] to the anterior facial height
[N-Me]), and Y-axis angle were calculated to determine the
vertical facial pattern after tracing the lateral cephalogram. To
eliminate the effect of different vertical facial patterns on the
sagittal skeletal classification and the condyle-glenoid fossa
relationship, all patients with a normal vertical skeletal pattern
were considered.”

For each sample, the right and left condyles were assessed sepa-
rately. In the axial view, images that had the widest mediolateral
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Figure 1. Linear measurement of the greatest anteroposterior and
mediolateral diameter of the mandibular condyles and the angle
between the long axis of the mandibular condyles and the midsagittal
plane in axial view

diameter of the right and left condylar heads were selected
(Figure 1). The following measurements were performed in the
axial section: (1) the greatest anteroposterior diameter of the
mandibular condyles; (2) the greatest mediolateral diameter of
the mandibular condyles; and (3) the angle between the long
axis of the mandibular condyles and the midsagittal plane. In
the axial view, a line parallel to the long axis of the condyle was
drawn (Figure 2A), so sagittal images were reconstructed with
2-mm thickness and interval (Figure 2B). Moreover, on the cen-
tral sagittal images, the following measurements were obtained:

o Anterior joint space is defined as the shortest distance
between the anterior wall of the glenoid fossa and the most
anterior point of the condyle (Figure 3A).

o Superior joint space is defined as the shortest distance
between the most superior point of the mandibular fossa and
the most superior point of the condyle (Figure 3A).

o Posterior joint space is defined as the shortest distance
between the posterior wall of the glenoid fossa and the most
posterior point of the condyle (Figure 3A).

« Articular eminence inclination is defined as the angle between
the true horizontal plane and the plane passing through the
most inferior point at the crest of the articular eminence and
the most superior point in the roof of the fossa (Figure 3B).

o Depth of the glenoid fossa is defined as the perpendicular
distance between the highest point of the fossa and the line
passing through the posterior glenoid process and the most
inferior point of the articular eminence.

« Width of the glenoid fossa is defined as the distance between
the posterior glenoid process and the most inferior point of
the articular eminence.

The centric position of the condyles was evaluated by compar-
ing the measurements of the anterior and posterior joint spaces
in the right and left condyles. According to the formula proposed
by Pullinger et al.?' the condylar position was classified as ante-
rior, concentric, and posterior:

Linear ratio= (P-A)/(P+A)x100.

The letters A and P indicate anterior and posterior joint spaces,
respectively. If this ratio is less than -12%, the condylar posi-
tion is considered posterior, if it is between -12% and +12% it is
considered as concentric position, and if its more than +12% it
is classified as anterior condylar position. The condylar position
was evaluated by an examiner, who was blind to the patients’
skeletal classification. All measurements were done by the
same examiner after a two-week interval. The intra-observer
reliability was above 0.85 for all measurements. The mean val-
ues of duplicate measurements were used for statistical analy-
ses. Also, for the right and left sides, the mean values were
measured separately.

Statistical Analysis

The statistical analysis was performed by using Statistical
Package for the Social Science software version 23.0 (IBM SPSS
Corp., Armonk, NY, USA). Descriptive statistics are presented as
mean + standard deviation (SD), according to the anterior-pos-
terior skeletal relationships. The normal distribution of condylar
measurements was examined by the Kolmogorov-Smirnov test,

Figure 2. A, B. Reconstruction of CBCT sections in a sample case. (a) Axial views in which the condylar process had its widest mediolateral diameter,
(b) Central sagittal section of the condyle
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Figure 3. A, B. Linear measurement of anterior, superior, and posterior joint spaces (A) and articular eminence inclination (B) on a central sagittal view

and all variables satisfied the normality assumption. One-way
ANOVA was performed to compare the mean condylar measure-
ments in different skeletal relationships. Pairwise comparison
between the groups was also performed using Tukey’s post hoc
test. A chi-square test was used to assess the association between
the condylar position and craniofacial morphology. In addition,
Pearson’s correlation coefficient was measured to determine
the correlations between the condylar measurements of the
right and left sides. A P-value of less than 0.05 was considered
significant in all tests.

RESULTS

The mean age (+SD) of the patients was 20.78 + 4.72 years
(range: 18-35 years). The study population comprised 41 (45.6%)

males and 49 (54.4%) females. The descriptive characteristics,
including sex and age, and other cephalometric features of
Class I, Class II, and Class Ill malocclusions, are shown in Table 1.
The mean Jarabak index and Bjork’s sum were 64.02 + 3.44 and
395.67 + 3.80, respectively.

The mean values of the right and left condylar and glenoid fossa
measurements are presented in Table 2. The mean articular emi-
nence inclination on the right side was 49.59 + 4.75°, 32.94 +
7.60°, and 55.80 + 2.97° in Class I, Class Il, and Class Il patients,
respectively. On the other hand, the mean articular eminence
inclination on the left side was 49.24 + 4.80°, 33.32 + 8.10°, and
55.69 + 3.05° in Class I, Class Il, and Class Il patients, respec-
tively. There was no significant difference in the articular emi-
nence inclination between the right and left sides. The articular

Table 1. Descriptive statistic of study samples by skeletal pattern

Class Il (n =30)

Skeletal Pattern Variables Class | (n=30) Divl(n=19) Divil (n=11) Class Ill (n=30)
Sex (%) Male 11 (36.7) 8(42.1) 4 (36.4) 18 (60.0)

Female 19 (63.3) 11 (57.9) 7 (63.6) 12 (40.0)
Age (years) Mean + SD 19.1+3.7 214+6.5 202 +4.2 223+4.0
SNA (°) Mean + SD 799+22 828 +3.6 825+3.2 794 +3.7
SNB (°) Mean + SD 769+25 771 +34 77.0+3.6 79.5 +3.7
ANB (°) Mean + SD 3.1+07 57+17 6.4+14 0.1+1.2
U1-NA (°) Mean + SD 19.7 +5.5 279+83 84 +38 24.7 +5.2
U1-NA (mm) 44+13 6.7+23 09+1.8 57+09
Mean = SD
NSAr (°) Mean + SD 1255 +5.8 126.2 +4.5 1244 +5.6 1249 + 44
SarGo (°) Mean + SD 1412+ 6.9 1412 +£5.1 143.7 £ 6.5 1429 +4.8
ArGoMe (°) Mean + SD 1289 +4.0 127.8 +4.6 126.0 +5.6 128.6 +5.6
Sum (°) Mean + SD 395.7 +3.7 395.2 +4.1 394.1 +3.6 396.5+3.8
Yaxis (°) Mean + SD 594 +29 61.1+4.6 59.8 +4.7 599 +3.0
LAFH (mm) Mean + SD 60.7 + 4.5 65.7 +6.4 613 +5.0 65.5+5.6
Jarabak index (S-Go/N-Me) (%) Mean + SD 62.7 +3.2 65.9 +4.3 65.1 +3.1 63.7 +2.5
SD, standard deviation; LAFH, lower anterior face height.
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Table 2. Mean values of condylar and glenoid fossa measurements between 3 sagittal skeletal patterns in the tight and the left sides

Skeletal Pattern
Class Il
Class | Div1 Div2 Class 1l

Morphologic Characteristics (Mean =+ SD) (Mean =+ SD) (Mean =+ SD) (Mean =+ SD) P
Articular eminence inclination (°) R 49.59 +4.75 3236 +8.17 33.94 +6.74 55.80 +2.97 .001

L 49.24 +4.80 3297 +8.74 33.93 +7.21 55.69 + 3.05 .001
Glenoid fossa depth (mm) R 6.36 + 0.99 7.09 + 1.40 6.55+1.73 8.64 +4.58 .007

L 6.46 + 0.93 7.06 +1.14 6.63 + 1.94 8.47 +4.30 .01
Glenoid fossa width (mm) R) 17.05+1.79 17.44 +£2.61 17.64 +4.39 15.28 + 3.56 .01

L 16.96 + 1.57 17.52+2.46 17.25+4.24 15.37 +£3.47 .01
Anterior joint space (mm) R 1.60 + 0.72 1.67 +£0.51 1.18 + 0.68 1.65+0.29 .09

L 1.56 +0.73 1.51+£0.53 1.13 £0.60 149 +0.33 2
Superior joint space (mm) R 248 +£0.51 3.23+1.30 2.87 +£0.84 2.68 +0.65 .02

L 2.64 +0.52 2.79 +0.95 2.97 +0.91 2.56 + 0.66 37
Posterior joint space (mm) R 1.73 £ 0.57 1.91 +0.78 1.97 +£0.53 1.61 + 0.49 2

L 1.71 +0.58 1.81+0.71 1.89 + 0.40 1.76 £ 0.53
Anteroposterior diameter of condylar R 7.75 £ 0.95 8.54 + 1.59 835+ 1.74 747 £1.29 .01
process (mm) L 819+ 1.41 8.49 +1.50 8.48 +1.30 7.69 +1.01 06
Mediolateral diameter of condylar process (mm) R 17.35+3.12 18.83 + 2.68 17.16 + 2.87 18.51 + 1.69 2

L 17.57 £2.73 18.69 + 3.12 17.12 +3.02 17.96 + 1.62 7
Angle between condylar process/midsagittal R 69.32 +7.80 67.00 + 6.63 65.71 + 8.06 7031 +4.17 .07
plan () L 6895+729  6622+734  6465+660  7178+A4.1 001
SD, standard deviation; R, right; L, left; P-values were calculated using the F-test in the analysis of variance.

eminence inclination was found to be the highest in Class llI
patients, followed by Class | and Class II, respectively.

The mean glenoid fossa depth on the right side was 6.36 +
4.75°,6.89 + 1.58°, and 8.64 + 4.58° in Class |, Class I, and Class
Il patients, respectively. The mean glenoid fossa depth on the
left side was 6.46 + 0.93°, 6.90 + 1.54°, and 8.47 + 4.30° in Class
I, Class Il, and Class Ill patients, respectively. The mean value of
glenoid fossa width on the right side was 17.05 + 1.79°,17.51 +
3.49° and 15.28 + 3.56° in Class |, Class Il, and Class Il patients,
respectively. The mean glenoid fossa depth on the left side was
16.96 + 1.57°,17.42 + 3.34°,and 15.37 + 3.47° in Class |, Class I,
and Class Ill patients, respectively. There was a significant dif-
ference in the glenoid fossa depth and glenoid fossa width
between different sagittal skeletal groups (P<0.05). The depth
of the glenoid fossa was significantly larger (P=0.07 in right side
and P=0.01 in left side), and the width of the glenoid fossa was
significantly smaller (P=0.01 in right and left side) on both sides

Table 3. Distribution of condylar position in each group

in Class Ill patients, compared to the other groups. Also, the gle-
noid fossa depth was significantly higher in Class Il patients, fol-
lowed by Class Il div. 1, Class Il div. 2, and Class I. Nevertheless,
the mean anteroposterior and mediolateral diameters of the
condyles were not significantly different between the right and
left sides (P>.05). The frequency of anterior, concentric, and pos-
terior condylar positions on the right and left condylar sides in
Class 1, Class I, and Class Ill patients is presented in Table 3. No
significant difference was found between the three groups in
terms of the condylar position (P=.40 for right and P=.08 for left
side). The P-values of Tukey’s pairwise comparison between the
groups were shown in Table 4.

DISCUSSION
In the current study, the morphological characteristics of the gle-

noid fossa and condylar eminence were assessed in 90 patients
according to the sagittal skeletal relationships, using CBCT.

Condylar Position
Anterior, n (%) Concentric, n (%) Posterior, n (%) P
Skeletal Pattern R L R L R L R L
Class | 14 (46.7) 12 (40) 10 (33.3) 12 (40) 6 (20) 6 (20)
Class Il 16 (53.3) 15 (50) 10 (33.3) 12 (40) 4(13.3) 3(10) 40 .08
Class Il 7(23.3) 7(23.3) 17 (56.7) 22(73.3) 6 (20) 1(3.3)
R, right; L, left; P-values were calculated by Chi-square test.
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Table 4. Pairwise comparison of morphologic characteristics in
different skeletal pattern

Morphologic Skeletal Class| Class| Classll
characteristics pattern vs Il vs Il vs Il
Articular eminence R 0.001 0.001 0.001
inclination (degree) L 0001 0001  0.001
Glenoid fossa depth (mm) R 0.74 0.007 0.05
L 0.79 0.01 0.06
Glenoid fossa width (mm) R 0.81 0.06 0.01
L 0.81 0.08 0.01
Anterior joint space (mm) R 0.7 0.9 0.5
L 04 0.8 0.7
Superior joint space (mm) R 0.01 0.61 0.12
L 0.48 0.90 0.25
Posterior joint space (mm) R 0.41 1.00 0.43
L 0.64 0.09 0.46
Anteroposterior diameter R 0.09 0.68 0.01
of condylar process(mm) L 063 031 0.05
Mediolateral diameter of R 0.40 0.21 0.90
condylar process (mm) L 0.69 0.82 0.97
Angle condylar process/ R 0.22 0.83 0.07
midsagittal Plan (degree) L 011 0.19 0,001

According to the findings, Class Il patients had a significantly
higher articular eminence inclination, while Class Il patients had
a lower articular eminence inclination. Also, Class Ill patients had
a significantly higher glenoid fossa depth and a smaller glenoid
fossa width.

Evaluation of the morphology of TMJ according to the sagit-
tal skeletal relationships remains a challenge for clinicians.’®™
Understanding the normal relationship of the condyle and
the glenoid fossa can help clinicians identify the early onset of
degenerative joint diseases, evaluate the established problems,
and improve diagnosis and treatment plans for patients.'*?
Different radiographic modalities, such as conventional radiog-
raphy, conventional tomography, CT, MRI, and CBCT, have been
proposed for evaluating the articular eminence inclination®2; in
the current study, CBCT was used.

Measurement of the articular eminence inclination varies in dif-
ferent studies.®®® It can be defined as the angle between the
horizontal reference line (e.g., occlusal plane, palatal plane,
Frankfort horizontal plane, and true horizontal plane) and
the line that connects the highest point of the fossa and the
most inferior point of the articular eminence. It can also be
defined as the angle between the horizontal reference line and
the best fit line drawn along the posterior slope of the artic-
ular eminence®®?; the first approach was used in the present
investigation.

The articular eminence inclination can be evaluated in the
most medial, central and most lateral slices, where the glenoid
fossa and condyle are viewed. However, in the current study, for

simplifying the assessment of our data, the articular eminence
inclination was only examined in the central plane of the con-
dyle, although the midpoint is preferable because it is the steep-
est part of the eminence.®*3' According to a investigation by
Katsavrias et al.? the articular eminence angle normally ranges
from 30° to 60°. Articular eminence inclinations less than 30°
and more than 60° were defined as flat and steep, respectively.
Based on the outcomes of the present study, all of the patients
were in the normal range of inclination. Although other factors,
such as age, sex, dental occlusion, incisors, and canine guidance
might affect variations of inclination in different skeletal pat-
terns,2 most of these variables were not considered in the pres-
ent study.

Our results indicated that the glenoid fossa depth on the right
and left sides was significantly higher in Class Ill patients,
which is in accordance with the findings of studies conducted
by Arieta-Miranda et al.? and Katsavrias et al.’® On the other
hand, the findings of a study by Krisjane et al."* demonstrated
no significant difference between Class Il and Class Ill patients.
In the current study, the glenoid fossa width was considerably
smaller in Class Ill patients. In contrast, Song et al.*? evaluated
TMJ in permanent dentition according to Angle’s classification
using CBCT and found that the width of the joint fossa was sig-
nificantly larger in Class Il patients. They also showed that the
depth of the fossa was significantly smaller in Class Ill patients.
Thisis in contrast to our findings. It should be mentioned thatin
their study the distance between the most inferior point of the
articular eminence and the most inferior point of the external
auditory meatus was defined as width of the glenoid fossa and
the perpendicular distance between this line and the highest
point of the fossa was defined as glenoid fossa depth which is
different from the definition of glenoid fossa width and glenoid
fossa depth in our study. Therefore conflicting results could be
due to the variety in the external auditory meatus location in
different sagittal skeletal classes.

In the axial slices, we assessed the symmetry of the condyles
in the anteroposterior and mediolateral aspects. No consider-
able difference was observed in the condylar size between the
three groups in the anteroposterior and mediolateral views. In
a study by Rodrigus et al."* evaluating the TMJ parameters in
Class Il div 1 and Class Ill patients using CT, the mean antero-
posterior and mediolateral diameters of the condyle were larger
than our results.

According to several studies,?'®172°22 the condyles are positioned
more anteriorly in Class Il patients, while other studies have
reported more posterior condyles in Class Il patients.**34 In con-
trast, although most Class Il patients had a more anteriorly posi-
tioned condyle in our study, the difference was not significant.
Conflicting results in different communities may be attributed to
the assessment method of the condylar position, ethnic back-
ground, and age range of the subjects. However, other factors,
such as the radiographic modality and the method of assessing
condylar position, may influence the outcomes, as well. A non-
concentric condyle-fossa relationship may be also associated
with the abnormal function of TMJ."
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The present study was conducted on patients with a normal
vertical skeletal pattern to eliminate the effect of a vertical rela-
tionship between the jaws. Based on some previous studies, the
condylar position may be correlated with the vertical skeletal
pattern.>** In this regard, Paknahad and Shahidi* evaluated the
association between condylar position and vertical skeletal cra-
niofacial morphology. They suggested that patients with high-
angle vertical patterns had more anteriorly positioned condyles,
compared to those with low- and normal-angle vertical pat-
terns; nonetheless, they did not find any significant difference
between low- and normal-angle subjects. Lack of attention to
this point in previous investigations might be the cause of con-
flicting results regarding relationship between the condylar
position and morphological characteristics in different commu-
nities."*'* Also, the morphology of TMJ can alter significantly
as patients grow older; this might be due to re-modelling and
degenerative changes of the joint components.’® Therefore,
only young adult patients (age: 20.78 + 4.72 years) were
evaluated in this study.

This study had some limitations. First, measurement of the mus-
cle activity, masticatory muscle load, and relation with dental
occlusion was not possible; these factors could affect the mor-
phology of the condyle-fossa relationship, especially the artic-
ular eminence inclination. Second, although we obtained the
CBCT data from central sagittal slices for simplifying the process
of data analysis, the condylar and glenoid fossa dimensions are
different in different slices of the joint. Therefore, in the future
studies it is recommended to also measure the most medial and
the most lateral sections.

CONCLUSION

By using a CBCT-based method, we found that some morpho-
logical characteristics of the condyle and glenoid fossa were
related to the sagittal skeletal relationships in an Iranian popula-
tion. This correlation should be considered in the diagnosis of
the temporomandibular joint pathologies, identifying the onset
of a degenerative joint disease or diagnosis of an already estab-
lished problem. Such information also allows the clinician to pro-
pose a better diagnosis and treatment plan, especially when the
treatment involves orthognathic surgical approaches, as they
can potentially lead to changes in the occlusal plan and condyle
position. Therefore understanding the normal condylar position
can help the clinicians in detecting the abnormal morphology
and position of the temporomandibular joint.
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