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ABSTRACT

Background: A pleasing face requires symmetry in all three planes. Abnormality in the symmetric growth of condyles
is one of the most common causes of facial asymmetry.

Aims and Objective: The objective of this study was to determine the vertical mandibular condyle asymmetry in
different skeletal patterns and among genders.

Materials and Method: Pre-treatment lateral cephalograms of 102 subjects (equally divided into three groups: skeletal
Class |, Class Il and Class Il) seeking orthodontic treatment were used to determine the condylar asymmetry. Condylar
asymmetry was determined by comparing the heights of the mandibular condyle head and height of ramus on OPG
x-rays. Intraclass correlation coefficient (ICC) was used to determine intrapersonal reliability. Mann Whitney test,
Kruskal Wallis test was used to find condylar asymmetry index, ramus asymmetry index and condyle plus ramus
asymmetry index across the skeletal classes.

Result: Condylar asymmetry index in Class |, Class I, and Class Il patients were found to be 5.54%, 6.66%, and 3.68%
respectively. Similarly, ramus asymmetry index was 2.03% for Class I, 2.40% for Class Il and 1.53% for Class Ill. The
condyle plus ramus asymmetry index was 1.67, 2.01 and 1.34 for Class |, Class Il and Class Il respectively. All these
differences were not statistically significant.

Conclusion: The difference in asymmetry index was insignificant among the Class |, Class Il and Class Il malocclusions.
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INTRODUCTION

A pleasing face requires symmetry in all three planes.
An asymmetry in any one of the planes can lead to a
compromise in esthetics which can result in abnormal
psychological behavior as well. Asymmetry can be in
shape, size and location of various orofacial landmarks
in opposing sides of sagittal plane.' Condylar cartilage
is one of the most important growth sites. Abnormality
in symmetric growth of condyles is one of the most
important causes of asymmetry in face.?* Condylar
asymmetry may also be due to an adaptive response of
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the mandible to deviations during function, which may
cause modelling of the condyle and glenoid fossa and
mandibular bone.®

Although Cone Beam Computed Tomography is a
gold standard technique, Kjellberg et al.® and Habets
et al.” suggested that small changes in head position
do affect horizontal dimensions, while big changes
do not occur in vertical dimensions, allowing vertical
asymmetry measurements to be performed on
panoramic radiographs. Habets et al” evaluated the
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panoramic radiographs as an aid in the diagnosis of
TMDs and concluded that a difference between the
right and left condyle of more than 6% measured on
orthopantomogram (OPG) indicates condylar asymmetry.
Linearly a dimensional difference of more than 2-3
mm between the sides of the mandible has also been
considered as asymmetry, which may have clinical
relevance.®® Also submento-vertical and poster anterior
radiographs'®, photography' have been proposed to
determine mandibular asymmetries.

Accurate diagnosis of asymmetry is important in
orthodontics. Yanez et al.’2 found a moderate-to-severe
mandibular asymmetry in more than a half of the sample
when both sides of the mandible were measured.
Mandibular asymmetries are usually been associated
with crossbites’®, Class Il subdivision patients'#'s and
the right side predominating over the left when the
dimensions of both hemi-mandibles are contrasted8 and
Liu et al stated that asymmetry greater than 3% can only
be discerned clinically., Using the 6% cutoff, Kambylafkas
P'® reported that the sensitivity of the panoramic
x-rays to diagnose asymmetry for the total height was
determined to be 0.62 and the specificity 1.0. Saglam
AM' found condylar and ramus index measurement
was affected by change in ANB angle however Sodawala
J et al.”® found condylar and ramus index measurement
was not affected by change in ANB angle. Sezgin 0S'™
concluded that condylar head height was significantly
affected by the occlusion types, whereas ramus height
was not affected by occlusion types. Kasimoglu Y et
al.?% also found no statistically significant difference
between the occlusion types. Sanders DA?' concluded
that the etiology of Class Il subdivision malocclusions is
primarily due to an asymmetric mandible that is shorter
and positioned posteriorly on the Class Il side. Akshita
et al in 2017 also concluded that Asymmetric index of
condyle shows significant difference between Class Il
and Class lll.22Kula et al. stated that a controversy exists
as to whether dimensional mandibular asymmetries
are considered normal at certain ages. Bajracharya et
al.® found significant difference in values for condylar
asymmetric index in females where as Kasimoglu et al.?°
found no significant difference in values for condylar
asymmetric index in males and females. In a recent
study by Cardinal et al.?* no difference in the condyle
was found, only the coronoid process was asymmetric
in individuals with unilateral posterior crossbite.

Significant condylar asymmetry is noted in different
skeletal classes and there is also controversy regarding
symmetry of condyles in different age groups, sex, dental

and skeletal relations.'?* Also using OPG to diagnose
condylar symmetry can also help in early diagnosis and
prevent the patient from extra X-ray exposures as well.
Patients with condylar asymmetry may develop signs
and symptoms of TMD earlier than those without such
changes. There is possible role of condylar asymmetry
on the pathogenesis of craniomandibular disorders and
suggested that the use of a screening protocol and a
panoramic radiograph could be of preventive importance
indaily practice. Significant condylar asymmetry is noted
in different skeletal classes and there is also controversy
regarding symmetry of condyles in different age groups,
sex, dental and skeletal relations. Even though condylar
asymmetry is of outmost need in orthodontic treatment,
very few studies can be cited in Nepal's literature,
hence this study was done to determine the condylar
asymmetry in different skeletal patterns. It was also
done to compare the condylar asymmetry index among
males and females patients undergoing orthodontic
treatment.

The aims and objectives of this study was to determine
the vertical mandibular condyle asymmetry in different
skeletal malocclusion and among genders.

MATERIALS AND METHOD

This was an analytical cross-sectional study conducted
at Department of Orthodontics, Tribhuvan University
Dental Teaching Hospital, Institute of Medicine,
Maharajgunj, Kathmandu. A total of 102 subjects
visiting department of orthodontics satisfying the
eligibility criteria were selected and enrolled in the study.
The inclusion criteria included patients with no signs
or symptoms of TMD, no signs of functional shifts and
crossbites, no history of any kind of previous orthodontic
treatment, no missing teeth, except third molars, good
quality lateral cephalogram and panoramic radiographs.

Participants were categorized into Group |: skeletal class
| (ANB angle of 1 to 4 degrees) Group II: skeletal class Il
(ANB angle > 4 degrees) Group IlI: skeletal class Il (ANB
angle of < 1 degree). Head holder was fixed to OPG, and
the head were centered in the head holder of the OPG
as advocated by Habets et al.” Age of all samples were
>18 years to ensure that mandibular growth had reached
adult levels. OPG were traced on the 0.003" size acetate
paper. The length of condyle and ramus were measured
on both sides with scale with 0.01 accuracy. After basic
tracing of the landmarks, the condylar head asymmetry
index, ramus asymmetry index and condylar plus ramus
asymmetry index was determined in the panoramic
radiographs by a method developed by Habets et al.” The
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condylar asymmetry index was determined by using the
formula:

Condylar head asymmentry index =

condylar head height right-condylar head height left y ;44
condylar head height right+condylar head height left

CH= Condylar Height
RH= Ramal Height

Figure 1. L1 and L2 are the most lateral points of image;
Line A is Ramus tangent; and Line B is drawn from most
superior point of condyle and perpendicular to Line A.
The distance between Line B and point L1 is Condylar
Height. The distance between point L1 and point L2 is
Ramal Height

All the collected data were entered into Microsoft
Excel sheet, data cleaning was done and imported to
SPSS version 20.0 for statistical analysis. The condylar
asymmetry index was compared between genders and
the skeletal class.

Table 2. Descriptive statistics of different variables

. Minimum |Maximum |Mean |Std. Dev
Variable
(mm) (mm) (mm) |(mm)

Condyle Right (5 14 8.34 [1.98
Condyle left |5 15 8.47 [1.76
Ramus Right |38 62 46.60 |4.97
Ramus Left |37 60 46.36 |5.07
Right (ramus |44 72 54.98 16.05
plus condyle)

Left (ramus |43 70 54.76 (6.08
plus condyle)

The tests of normality (Kolmogorov-Smirnov and
Shapiro-Wilk) revealed non-normal distribution of the
condyle asymmetry index, ramus asymmetry index and
condyle plus ramus asymmetry index (p < 0.001) and
hence non-parametric tests were used to compare the
differences among different skeletal class and gender.

The condylar asymmetry index, ramus asymmetry
index and condyle plus ramus asymmetry index was
not significantly different between two genders when
compared with Mann Whitney test (Table 3). Similarly,
Kruskal Wallis test did not show any significant
difference in the condylar asymmetry index, ramus
asymmetry index and condyle plus ramus asymmetry
index across the skeletal classes (Table 4).

Table 3. Condylar asymmetry index across gender

All the measurements were performed by one Variables Gender [N |Mean | Std. Dev. | p-value*
investigator. Twenty radiogra.phs. were retraced after Condyle = 48 |4.90 |523
two weeks apart for calculating intraclass correlation Asymmetry
coefficient (ICC) to check the data reliability. ICC was Index
found to be 0.92 indicating excellent reliability of the Condyle M 54 |565 |5.78 0.498
measurements. Asymmetry

Index
RESULT Ramus F 48 [2.05 [1.80
Out of 102 patients in our study, each group contained Asymmetry
34 samples. Out of them, 48 were females and 54 were Index 0.896
males (Table 1). The mean condylar length was 8.34 Ramus M 54 1193 |1.28 '
mm and 8.47 mm for right and left side, respectively. Asymmetry
Similarly, the mean ramus length was 46.60 mm and Index
46.36 mm for right and left side, respectively (Table 2). Condyle F 48 [1.68 |1.42
Table 1. Gender distribution in different skeletal class Plus ramus

asymmetry
Skeletal class Female Male Grand Total index 0.904
Class | 20 14 34 Condyle M 54 [1.66 |1.35 '
Class Il 16 18 34 Plus ramus

asymmetry
Class Il 12 22 34 index
Grand Total 48 54 102 *Significance value for Mann Whitney Test (p < 0.05)
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Table 4. Condylar asymmetry index across different
skeletal class

Skeletal [Mean |Std.
Class Deviation

Variables p-value*

Condyle 5.54 |4.87
Asymmetry

Index

Condyle Il 6.66 6.20
Asymmetry 0.49
Index

Condyle 11 3.68 5.13
Asymmetry
Index

Ramus | 2.03 1.57
Asymmetry
Index

Ramus Il 2.40 1.70
Asymmetry
Index 0.41

Ramus 1"l 1.53 1.23
Asymmetry
Index

Condyle I 1.67 1.11
Plus ramus
asymmetry
index

Condyle Il 2.01 1.47
Plus ramus
asymmetry
index

Condyle Il 1.34 1.48
Plus ramus
asymmetry
index

0.32

DISCUSSION

Dentofacial asymmetries assessment are performed
by using submentovertex'® or postero-anterior
cephalometric radiographs?, computed tomography'72°
and magnetic resonance imaging.2® Panoramic
radiographs are one of the most frequently used
viewing technique because it is possible to image joints,
teeth, and other parts of the jaws in one exposure.
Apart from mandibular measurements such as tooth
length or bone height, panoramic radiographs are
used as a diagnostic tool even in more complicated
situations, such as the evaluation of vertical mandibular
asymmetry, condylar and ramal height, TMDs, and
gonial angle measurements.#”1725%0  The use of

panoramic  radiographs in evaluating mandibular
asymmetries concerns the effect of magnification
occurring at the vertical dimensions of the mandible
on vertical measurements. Most authors suggest that
small changes in head position do affect horizontal
dimensions, while big changes do not occur in vertical
dimensions, allowing vertical asymmetry measurements
to be performed on panoramic radiographs.”?'32 The
panoramic radiographs are used to compare condylar
and ramal heights in different experimental groups, such
as denture wearers and patients with TMD or orthodontic
anomalies.®%  Panoramic  radiographs  provide
reproducible vertical and angular measurements.?

Habets et al.®? evaluated the panoramic radiographs
as an aid in the diagnosis of TMDs and concluded
that a difference between the right and left condyle of
more than 6% measured on the panoramic radiograph
indicates condylar asymmetry. Similarly in our study,
orthopantomogram (OPG) was used for evaluating
mandibular asymmetry. Studies on the vertical condylar
and ramal asymmetries among gender found no
statistically significant differences so difference in
sample size among gender of the groups did not seem
to be a problem,. 16253536

In the present study, no significant differences between
the groups in condylar asymmetry index and ramus
and condyle-plus-ramus symmetry indexes values were
found in different skeletal type of malocclusion. In
other words, condylar height and ramus height were not
significantly affected by the occlusion type. A muscular
compensatory mechanism could be responsible for the
more symmetrical ramus height and condylar height
found on both sides of the subjects with malocclusions.
The Habets-method” has been used for evaluating
condylar and ramal asymmetries in patients with
TMD, having different malocclusions. They found
that asymmetry index values > 6% must be taken into
consideration as vertical asymmetries. In this study,
condylar asymmetry index in Class I, Class Il, and
Class lll patients were found 5.54%, 6.66%, and 3.68%
respectively, indicating the absence of asymmetry in
Class | and Class Il skeletal malocclusion. The condylar
asymmetry index was present in Class |l skeletal
malocclusion.

The results in Table 3 and Table 4 reveal no significant
differences between the groups in condylar asymmetry
index, ramal asymmetry index and condylar and ramal
asymmetry index. This means that different occlusal
patterns do not affect the vertical symmetry of the
mandible at the condylar and ramal level. Other studies
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that evaluated condylar asymmetry using this method
in different malocclusions and in TMD patients also
found asymmetry values greater than 6%.%%53%3¢ These
high percentage values can be attributed to shape,
angular and positional differences between right and left
condyles or systematic measurement errors because of
the small dimension of the condyle.

Theresults of the comparison of the condylar asymmetry
index values between the groups show that condylar
asymmetry index were significantly increased for
skeletal Class Il patients which indicates that skeletal
Class Il malocclusions can act as a predisposing factor
for having asymmetric condyles.

Sezginetal.”*foundthatClasslandClasslimalocclusions
have a significant effect on the condylar asymmetry
index when compared to Class Il malocclusion. However,
our results found Class | and Class Il malocclusions
have no significant differences. In their study Sezgin et
al.’®, found a higher condylar asymmetry index value for
Class Il group of 8.51% compared to Class | group with
condylar asymmetry index value of 6.99%, but with no
significant difference between both groups. In our study,
Class Il malocclusion group showed greater asymmetry
compared to the Class | malocclusion but the difference
was statistically insignificant.

Moreover, similar results were obtained with Miller and
Bodner?’, who investigated the differences in condylar
asymmetry index between Class Ill malocclusion group,
and concluded that there was no statistically significant
difference between the groups.

However, Sievers et al.®” assessed possible differences in
skeletal asymmetry between patients with skeletal Class
| and Il relationships and concluded that the discrepant
jaw growth resulting in a Class Il skeletal pattern results
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