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ABSTRACT:
Background: The ideal position of the condyle in the glenoid fossa of the temporomandibular joint (TMJ) is one of the most hot topics
found in dentistry with a lot of fundamental questions. The present study aimed to investigate the morphology of the TMJ in Normal
occlusion (skeletal class-I) by cone beam computed tomography. Materials and Method: In this study patients, age group range from
15 to 22 years were taken who needed CBCT scan for their treatment. Bilateral TMJs were evaluated on the volumetric images, and the
following three-dimensional measurements were obtained: 1) mandibular fossa position, inclination, and parameters; 2) mandibular
condyle position, inclination, and parameters; 3) TMJ space measurements; and 4) centralization of the condyles in their respective
mandibular fossae. The multiplanar images were evaluated for the surface-area measurements. Results & Conclusion: There were no
significant mean differences found for all parameters in right side and left side of subjects, when skeletal class I. In the evaluation of
centralization of the condyle on the right side in subjects with skeletal class 1 occlusion the mean values was statistically significant
where as on the left side the mean values were not significant.The right side anteroposterior diameter of condylar process in class I
subjects found strongly correlated and highly significant with left side . The anteroposterior difference between the geometric center of
the right & left condylar processes in skeletal class-I found with geometric center situated anterior to the zero point reflected positive.
Anteroposterior differences between the geometric center of the right and left condylar processes class I subjects, The concentric was
greater and positive in normal occlusion.
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INTRODUCTION
The temporomandibular joint (TMJ) is a synovial condylar
joint between the base of the zygomatic process of the
temporal bone and the condylar process of the mandible.1-3
Its main articular components are the synovial pouches,
articular disc, caudal and lateral ligaments, and joint
capsule. The temporomandibular joint (TMJ) is a highly
specialized articulation which is different from other
synovial joints in that its articular surfaces are composed of
dense fibrous tissue which functions like cartilage.
Functionally, the temporomandibular joint is a ginglymus,
where motion occurs in a rough hinge axis along a

repeatable plane supported by strong lateral ligaments. It is
also an arthrodial joint permitting gliding motion.5,6
The Craniomandibular s a bicondylar articulation, with the
mouth closed, the condyle is located in a centric position in
glenoid fossae.7
The Cone beam CT (CBCT) has become an increasingly
important source of three dimensional (3D) volumetric data
in clinical orthodontics since its introduction into dentistry.
CBCT provides information on gross morphological
changes in TMJ structure relative to an orthopantamogram.
The purpose of this study is to investigate the morphology
of temporomandibular joint, the condyle -fossa
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relationship, the concentric position of the condyles, and
the dimensional and positional symmetries between the
right and left condyles joint in skeletal class-I morphology
of TMJ.
AIM- The aim of this study is to investigate the
morphology of the TMJ in Normal occlusion (skeletal
class-I) by cone beam computed tomography.
OBJECTIVES1- To investigate the morphology
(condylar fossa
relationship)
in subjects with
skeletal class-I
malocclusion.
2 -To investigate the morphology (condyle symmetry ) in
subjects with skeletal class-I malocclusion
MATERIALS AND METHOD
In this study patients, age group range from 15 to 22 years
were taken who needed CBCT scan for their treatment.
The patients were examined clinically & investigated,
using lateral cephalogram to determine the skeletal class I
relationship & CT scan by CBCT to evaluate TMJ
morphology of same patient.
Two investigations were carried out on each subject
1. Lateral Cephalogram
2. CT Scan of Temporomandibular joint.
METHODOLOGY
The CT images were obtained with the patient in maximum
intercuspation, & their head were positioned in natural head
position (NHP) so that Frankfort and &mid sagittal plane
were perpendicular to floor.
The helicoidal multislice CT scan was performed at 120 kV
&160 mA obtained 1mm thick tomographic imaging slices
spaced at 1mm intervals .The measurements were
determined by tracing the selected image structures as in
most CT images, the dimensions did not correspond to the
real size of the structures. Therefore, a scale for
measurement conversion was determined for each image.

2-(Fig -2)
a-Anterior joint space: the shortest distance between the
most anterior point of the condyle and the posterior wall of
the articular tubercle.
b- Superior Joint Space: measured from the shortest
distance between the most
superior point of the condyle
& the most superior point of the mandibular fossa.
c- Posterior Joint Space: represented by the shortest
distance between the
most Posterior point of the condyle
and the posterior wall of the mandibular fossa

Figure 2: Ant, post & superior joint spaces
3- The following measurement were assessed on the axial
plane (fig-3)
a- The largest anteroposterior diameter of the mandibular
condylar processes.
b- The largest mediolateral diameter of the mandibular
condylar processes.
c- The angle between the long axis of the mandibular
condylar process and the mid sagittal plane .

The following measurements were assessed on the
sagittal plane
1 - (Fig -1) Depth of the mandibular fossa: measured
from the most superior point of the fossa to the plane
formed by the most inferior point of the articular tubercle to
the most inferior point of the auditory meatus.

Fig-3

Depth of the mandibular fossa:

4- (Figure 4)- A -The distance between the geometric
centers of the condylar processes and the midsagittal plane,
measured with a line that passed through the geometric
centers of the condylar processes and perpendicular to the
midsagittal plane.
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b- The anteroposterior difference between the geometric
center of the right and left condylar processes as reflected
on the midsagittal plane . The point representing the
geometric center of the right condylar process was
considered the zero point. The variations on the left side
were measured from this point. The geometric centers
situated anterior to the 0 point were considered positive,
and those posterior to it were considered negative

mean spread in age was 19.38±1.92 years. The mean spread
of age for subjects in Class I: Male group (n=15) was
19.47±1.73 years while 19.07±1.98 years was recorded for
group Class I: Female (n=30). The following tables are
showing the analyzed results with interpretations
Table 1-THE DISTRIBUTION OF AGE OF SUBJECTS
WITH NORMAL OCCLUSION; GROUP I
Class I: Male
N
%
0
0.0
5
33.3
6
40.0
4
26.7
15
100.0

Age
(year)
15-17
17-19
19-21
21-23
Total

Class I: Female
n
%
1
6.7
5
33.3
5
33.3
4
26.7
15
100.0

Most of the male with normal occlusion in group Class I:
Male (40.0%) and Class I: Female (33.3%) had belonged to
age group of 19-21 years while 33.3% subjects each in
malocclusion group Class I: Male and Class I: Female
found with age ranges from 17-19 years. 26.7% subjects in
malocclusion group Class I: Male while the same
proportion in malocclusion group Class I: Female had
belonged to age group of 21-23 years

Measurements of the anterior and posterior joint spaces
were compared for the right and left sides to evaluate the
centric position of the condyles in their respective
mandibular fossa.
Student’s paired t-test was used to identify the significance
of difference in means of mandibular fossae, anterior,
superior and posterior joint spaces, anterioposterior and
mediolateral diameter of condylar process, angle for
condylar process/mid sagittal plane, distance between
condylar process and mid sagittal plane between right and
left sides of subjects in normal occlusion .
Student’s unpaired t-test was used to identify the
significance of difference in means of mandibular fossae,
anterior,
superior
and
posterior
joint
spaces,
anterioposterior and mediolateral diameter of condylar
process, angle for condylar process/mid sagittal plane,
distance between condylar process and mid sagittal plane.
RESULTA total subjects of skeletal Class I taken and further
divided in two sub groups (Class I: Male, Class I: Female)
were randomly selected for the present study. The age of all
subjects were obtained with a span of 15 to 22 years with a

Figure 5: THE DISTRIBUTION OF AGE OF SUBJECTS
WITH SKELETAL CLASS-I OCCLUSION; GROUP I
Distribution of age of subjects with normal
occlusion
40.0

40.0

Male
33.3

35.0

33.3

33.3

30.0
Percentage (%)

(Fig-4)

Female
26.7 26.7

25.0
20.0
15.0
10.0

6.7

5.0
0.0
0.0
15-17

17-19

19-21

21-23

Age (year)

76
Journal of Advanced Medical and Dental Sciences Research |Vol. 6|Issue 9| September 2018

Bharat R et al. Temporomandibular Joint Morphology in Normal Occlusion.

Table 2: COMPARISON FOR VARIOUS PARAMETERS BETWEEN RIGHT AND LEFT SIDE IN NORMAL
OCCLUSION
Parameter

Side

Depth of mandibular Fossa
(mm)
Anterior joint space (mm)

Right
Left
Right
Left
Right
Left
Right
Left
Right
Left
Right
Left
Right
Left
Right
Left

Superior joint space (mm)
Posterior joint space (mm)
Anterioposterior diameter of
condylar process (mm)
Mediolateral
diameter
of
condylar process (mm)
Angle condylar process and mid
saggital plane (°)
Distance, Condylar process and
mid sagittal plane (mm)

Spread
Mean±SD
9.91±1.60
9.40±1.17
1.94±0.61
1.97±0.68
2.85±1.00
3.11±1.11
2.37±0.92
2.06±0.56
5.68±1.24
5.51±1.09
13.95±2.76
14.59±3.30
62.80±17.81
61.93±13.86
48.44±4.61
49.16±3.21

MD

t-value

LOS

0.51
mm
0.03
mm
0.26
mm
0.31
mm
0.17
mm
0.64
mm
0.87
°
0.72
Mm

2.23

p<0.05

0.22

p>0.05

1.45

p>0.05

1.98

p<0.06

1.14

p>0.05

1.22

p<0.03

0.32

p>0.05

1.04

p>0.05












The mean differences are significant at the 0.03 and 0.05 levels of significance. The mean differences
poorly/suggestively significant at the 0.06 level of significance.

The mean differences are not significant (insignificant) at the 0.05 level of significance.
[Degrees of freedom is 29; Std. Deviation; MD-Mean Difference; LOS-Level of Significance]

are

Figure 6: MULTIPLE BAR DIAGRAM SHOWED THE COMPARISON BETWEEN RIGHT AND LEFT SIDE
AMONG CLASS I SUBJECTS TO PRESENT THE MORPHOLOGY OF TMJ
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DISCUSSION
Knowledge of the anatomy of the TMJ is an extremely
important component of the diagnostic process; it will help
us to determine which imaging technique is the most
appropriate in the study of morphology
of
Temporomandibular joint.
The radiographic images of the temporomandibular joint
demonstrated that the shape of the condyle was slightly
convex in most cases and that was a positive correlation
between depth of glenoid fossa and inclination of the
posterior slope of the articular eminence, indicating that the
greater the depth of the glenoid fossa, the greater the
inclination of the posterior slope of the eminence . The
mandibular condyle is convex along the surface that
receives the force, wider in the medio-lateral dimension,
and has an oval shape antero-posteriorly. This observation
and others, such as the relation of the articular disc with the
condyle and the temporal bone, muscle attachments, and
occlusion, requires a 3-D approach to analyze the TMJ
complex.8-12
The need of present study is to complete evaluation of
morphology of Temporomandibular joint with taking in
consideration various parameter of TMJ by Three
Dimensional technology that is cone beam computed
tomography.
Derived datas were evaluated by suitable stastical analysis
and the following conclusions were derived.
COMPARISON FOR VARIOUS PARAMETERS
BETWEEN RIGHT AND LEFT SIDE IN NORMAL
OCCLUSION
In this study subjects with normal occlusion (Class I) The
mean depths of the mandibular fossa in right side was
significantly (p<0.05) higher than left side. The differences
in mean mediolateral diameter of condylar process was
(p<0.03) statistically highly significant. So,the depth of
mandibular fossa and mediolateral diameter of condylar
process may be used
as important significant indices to assess the morphology of
the temporomandibular joints in subjects with normal
occlusion (Class I).
My study favour the result obtained by the study done by
the linear measurement of the
F Rodrigues,etal12
mediolateral diameter of the condylar process showed a
statistically significant
difference between the right and left sides. There were no
significant differences between both sides in the other
measurements.
My study contradict the result obtained by the study done
13
by Prabhat KC et al, Verma SK et al. There was no
difference in the condylar process and joint morphology
between right and left sides of both Angle’s Class I normal
occlusion. Evaluation of the position of the condyles in
their respective mandibular fossae showed concentric
position with a tendency towards anterior positioning for

both right and left sides of the subjects with Angle’s Class
normal occlusion.
THE
ANTEROPOSTERIOR
DIFFERENCE
BETWEEN THE GEOMETRIC CENTER OF THE
RIGHT AND LEFT CONDYLAR PROCESSES IN
SUBJECTS WITH NORMAL OCCLUSION
Most of the male (60.0%) and female (53.3%) with normal
occlusion found with geometric centers situated anterior to
the 0 point reflected positive. Approximately one-third
male (26.7%) but exactly one-third female (33.3%) with
normal occlusion found with geometric center of the right
condylar process with 0 point reflected concentric. Two
male and female found negative as situated posterior to the
0 point.
CONCLUSION
Present study was carried out the morphology of TMJ of(
normal occlusion )skeletal class-I by cone beam computed
tomography . Total of 30 subjects were equally distributed
in two groups . All the subject were investigated for CBCT
scan as well as lateral cephalogram and they were
evaluated for all the variable related with the TMJ
morphology.
However within the limitations of the study, stastical
figures show the following conclusion
 The depth of mandibular fossa may be used as
important significant indices to assess the morphology
of the temporomandibular joints in subjects with
normal occlusion.
 The mediolateral diameter of the condylar process of
TMJ can also be used in subjects with normal
occlusion to assess the morphology of the
 There were no significant mean differences found for
all parameters in right side and left side of subjects,
when skeletal class I .
 In the evaluation of centralization of the condyle on
the right side in subjects with skeletal class 1
occlusion the mean values was statistically significant
where as on the left side the mean values were not
significant.
 The right side anteroposterior diameter of condylar
process in class I subjects found strongly correlated
and highly significant with left side .
 The anteroposterior difference between the geometric
center of the right & left condylar processes in
skeletal class-I found with geometric center situated
anterior to the zero point reflected positive
 Anteroposterior differences between the geometric
center of the right and left condylar processes class I
subjects, The concentric was greater and positive in
normal occlusion.
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Male and Female Distribution
 The posterior joint space right side may be used as the
significant indices to access the morphology of TMJ
in male.
 The superior joint space in left side may be used as
significant indices to access the morphology of TMJ
in male
 In female it was concluded that there were not any
statistically significant differences identified in any of
the parameters in right & left side in class-I.
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