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Abstract

Background & Objective: The objective of this study was to investigate condylar asymmetry in a group of
untreated Class Il malocclusions and compare them with a control group of normal Class | malocclusion using
Habets et al technique.

Materials & Methods: The study group consisted of 100 patients with class Il Div 1 malocclusion (50males and 50
females), and a control group of 100 subjects with normal class | occlusion (50males and 50 females). Condylar,
ramal, and condylar plus ramal asymmetry values were computed for all of the subjects on orthopantomograms.
Data were analyzed statistically by means of Z-test to compare between normal occlusion and class Il div 1
malocclusion for each male and female group.

Results & Interpretation: Significant difference was observed in condylar height, combined height and condylar
asymmetrical ratio respectively when compared between normal classes | occlusion and class Il div I malocclusion.
Similarly significant differences was observed between condylar height, combined height and condylar
asymmetrical ratio in males. However, all other asymmetrical ratios were insignificant. Similarly for females,
condylar height, combined height and asymmetrical ratios were all insignificant.

Conclusion: Our study shows CAI value was significantly higher in Class 11/1 malocclusion males when compared
with normal Class | malocclusion. This malocclusion could act as a predisposing factor for having asymmetric
condyles if left untreated.

Keywords: Mandibular asymmetry, Condylar asymmetry index, Ramal asymmetry index, Class Il subdivision 1
malocclusion, Orthopantogram

Various studies have shown that
malocclusions have a remarkable effect on

Introduction
Asymmetry in the face and dentition is defined

as a naturally occurring phenomenon®. Literature
shows that symmetry, when applied to facial
morphology, refers to the correspondence in size,
shape, and location of facial landmarks on the
opposite sides of the median sagittal plane?. The
mandibular asymmetry, the lower third of the face,
is important because of its direct effect on facial
appearance. Asymmetries in the mandible may
cause not only esthetic but also functional
problems because of its role in the stomatognathic
system. Condylar cartilages shows the highest
growth potential on the mandible. Hence Injuries
occurring in these areas during the growth period
can disturb the mandible’s growth potential,
resulting in the displacement of the mandible
toward the affected side. Thus, condylar
asymmetries are thought to be one of the most
important causes of mandibulofacial
asymmetries.®®

mandibular condyle morphology?®.

Therefore  esthetic  evaluation of the
craniofacial region as well as malocclusions
evaluation is important in symmetry assesstment.’

The relationship between the condylar
asymmetries and craniomandibular disorders were
investigated by Habets and his co-workers. Habets
et al introduced a method utilizing panoramic
radiographs for evaluating mandibular asymmetry.
This method compared the vertical heights of the
mandibular right and left condyles and rami.®

The panoramic radiography is the most
commonly used and beneficial for examination in
dentistry.® It is relatively accessible, cheap and
allows bilateral view of mandible in one exposure.
The aim of this study was to evaluate the condylar
asymmetry in Class Il subdivision I malocclusion
patients and its comparison with normal occlusion
group in males and females.
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Materials and Methods

A total of 200 patients (100 females, 100
males) of age group of above 18years who
attended the Department for various reasons
participated in this study. The study examined
panoramic radiographs of these patients. The
patients were divided into two groups: 100 class
Il Division 1 malocclusion subjects (50males, 50
females) and 100 normal class | malocclusion
(50males and 50 females).

The Inclusion Criteria for normal class |
malocclusion were as follows: Class | canine and
molar relationship with minor or no crowding;
normal growth and development; well aligned
upper and lower dental arches; No missing teeth,
excluding the third molars; No history of
orthodontic treatment or facial trauma.

The inclusion criteria for class Il subdivision 1
were as follows: A Class Il molar relationship on
any of the other side; No facial symmetry
determined clinically; No significant medical
history; No history of trauma, or any previous
orthodontic, prosthodontic treatment. No signs or
symptoms of temporomandibular disorder (TMD).

The panoramic radiographs of all the patients

were taken under standardised manner using a
Kodak 8000C panoramic machine according to the
manufacturer’s reference guide.
The condylar asymmetry, ramus asymmetry, and
condyle-plus-ramus asymmetry in vertical heights
were determined according to the method
suggested by Habets et al®.

The height of the condyle and ascending
ramus of both sides on the panoramic radiographs
were measured by a digital radiograph.

A line (A) was drawn connecting the most
lateral points of the condyle (02) and the
ascending ramus(O1). The distance between O1

CH ir 0,

and O2 was called the ramus height (RH). To the
A line (ramus tangent) a perpendicular line (B)
was drawn such that it passed through the most
superior point of the condyle. The perpendicular
distance between O2 and Line B was called the
condylar height. (Fig. 1)

Asymmetry indexes were estimated using the
following formula:

Condylar Asymmetry Index (Al) =
CH right — CH left x100
CH right + CH left

Ramus and condyle-plus-ramus asymmetries
were also evaluated using the same formula.

All measurements were performed by one
investigator on the digital panoramic radiographs
of the patients using a digital ruler with a
magnification factor of 1.24.

Four weeks after the first measurements, 40
randomly selected OPGs from normal class |
group and study group were re measured by the
same investigator. A Student samples t-test was
applied to the measurements. The difference
between the first and second measurements of the
40 radiograms was insignificant. Correlation
analysis yielded the highest r value, 0.97, for right
ramus height measurement and the lowest r value
0.69, for left condylar height measurements.

Independent sample z-test was done to
compare between the normal class | malocclusion
and class Il div | malocclusion and between
normal class | malocclusion and class Il div |
malocclusion for each male and female groups.
The results were regarded as statistically
significant at P < 0.05.

Figure 1: Measurements of mandibular asymmetry index according to Habet’s etal

Fig. 1: The perpendicular distance between O2 and Line B was called the condylar height
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Results

The statistical data and results of z-test
comparing the asymmetry indices between the
normal class I malocclusion and class Il div |
malocclusion is shown in Table 1. Results have
shown that Condylar asymmetry index (CAIl)
values was significantly higher in class Il div I
malocclusion. However there were no statistically
significant differences between the groups for
Ramus asymmetry index (RAI) values (P = 0.189)
and Condylar plus ramus asymmetry index
(CRAI) values (P = 0.059). Z-test was also
performed to compare asymmetry indices between
the groups for each male and female shown in
Table 2 and Table 3. Result shows that there is a

significant difference in values between condylar
height (right and left), ramus height (right and
left), combined height (right and left) and condylar
asymmetry ratio (p= 0.00001, p =0.00001,
p=0.00001, p=0.00001, p= 0.00001, p= 0.00001,
p=0.00001, p= 0.0055) respectively in males.
However other asymmetrical ratios were
insignificant (Table 2). Similarly, for females
condylar height (right and left), ramus height
(right and left), combined height (right and left)
and all asymmetrical ratios were all insignificant
(p=0.211, p= 0.374, p=0.405, p=0.4522, p=0.385,
p=0.484, p=0.149, p=0.059, p=0.117) respectively
(Table 3).

Table 1: The statistical data and results of z-test comparing the asymmetry indices between the
normal class I malocclusion and class 11 div I malocclusion

Table 1 : Comparison Of Mandibular Asymmetry Indices Between
Normal Occlusion And Class II Divl Malocclusion

Normal Occlusion | Class Il Div 1 ZVALUE PVALUE
Normal Occlusion Occlusion

MEAN | SD MEAN SD
Condylar Asymmetrical Ratio 6.03 5.17 7.74 5.02 2.23 0.0129
Ramus Asymmetrical Ratio 2.83 213 3.13 2.76 0.88 0.1894
Combined Asymmetrical Ratio 2.87 1.69 3.34 2.34 1.56 0.0594

Table 2, 3: Z-test was also performed to compare asymmetry indices between the groups for each
male and female

Table 2 - Comparison Of Condylar Asymmetry Indices Between Normal

Occlusion And Class II Div]l Malocclusion Males

Normal Occlusion Class Il Div 1 ZVALUE PVALUE
Normal Occlusion Occlusion

MEAN sD MEAN sD
Right Condylar Height 7.26 1.09 6.38 0.93 4.35 0.00001
Left Condylar Height 6.41 0.94 5.36 0.73 6.29 0.00001
Right Ramus Height 43.28 4.49 36.3 5.01 7.34 0.00001
Left Ramus Height 40.64 3.81 34.5 4.48 7.38 0.00001
Right Combined Height 49.52 5.38 42.34 5.14 6.81 0.00001
Left Combined Height 49.09 7.12 40.2 4.6 7.41 0.00001
Condylar Asymmetrical Ratio 6.16 3.76 8.36 4.7 2.59 0.0055
Ramus Asymmetrical Ratio 3.09 1.85 2.89 2.66 0.45 0.3264
Combined Asymmetrical Ratio 2.71 1.55 3.08 2.07 1.01 0.1562
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Table 3 - Comparison Of Condylar Asymmetry Indices Between Normal

Occlusion And Class IT Div1l Malocclusion Females

Normal Class Il Div 1 Z VALUE P VALUE
Normal Occlusion Occlusion Occlusion

MEAN | SD MEAN SD
Right Condylar Height 6.49 1.16 6.68 1.28 0.80 0.2119
Left Condylar Height 5.78 113 5.85 0.99 0.32 0.3745
Right Ramus Height 37.10 3.34 37.25 3.01 0.24 0.4052
Left Ramus Height 35.22 3.00 35.14 3.47 0.12 0.4522
Right Combined Height 43 .57 3.77 43.78 3.54 0.29 0.3859
Left Combined Height 40.98 3.50 40.95 3.77 0.04 0.4840
Condylar Asymmetrical Ratio 5.91 6.31 7.12 5.29 1.04 0.1492
Ramus Asymmetrical Ratio 2.55 2.37 3.37 2.86 1.56 0.0594
Combined Asymmetrical Ratio 3.04 2.19 3.61 2.57 1.19 0.1170

Discussion
Assessment of mandibular asymmetry has
been performed using submentovertex,® postero-

anterior cephalometric'® radiographs and
computed tomography.*!
Panoramic  radiographs are the most

commonly used technique because it is possible to
image joints, teeth, and other parts of the jaws in
one exposure.’

Many authors suggest that panoramic
radiographs are known to provide a reproducible
vertical and angular measurements if the patient’s
head is positioned properly in the equipment.t2 13

According to Graber, the magnification on the
orthopantomograph is said to be uniform and do
not affect the diagnostic decisions.!*

Thus in the present study, orthopantomograph

were used for evaluation of mandibular
asymmetry. We used a computer software
program as computerized digitizing has

advantages®™ '’ like accurate determination of the
contours of bony structures by enlarging the image
and changing the contrast whenever needed.

The method described by Habets et al® has
been used for evaluating condylar and ramal
asymmetries in TMD patients and in various
malocclusions. According to Habets et al a 3%
index ratio can result from a 1-cm change in head
position while the panoramic radiograph is being
taken, and thus Al values (CAI, RAI, and CRAI)
>3% should be considered as mandibular posterior
vertical asymmetry.

In this study, CAIl in normal occlusion, class |1
Div | malocclusion (males and females) were
found above 3% (6.03 £ 5.17%, 8.36 + 4.7%,
7.12+ 5.29% respectively) indicating the presence
of asymmetry.

The results in Table 1 comparison of
mandibular asymmetry index between normal

occlusion & class Il div I malocclusion reveals
significant higher mean values (7.74 £5.02,
p=0.012) for CAI. No significant differences were
found for RAI & CRAL.

This result was in accordance with the study
done by Taki et al” and Segzin et al*® where class
Il div I malocclusion continued to show condylar
asymmetry.

Other Studies evaluating condylar asymmetry
with this method in different malocclusions and in
TMD patients also found asymmetry values >3%
both in study and CGs.'8%

The results in Table 2 shows significant
difference in mean values for CAI (8.36 £ 4.7) but
not for RAlI & CRAI when compared between
normal occlusion and Class Il div I malocclusion
group of males, which indicates that malocclusion
can act as a predisposing factor for having
asymmetric condyles. A muscular compensatory
mechanism may have been responsible for more
symmetrical ramus height on both the sides of the
subject with malocclusion®®.

The results in Table 3 shows no significant
difference in values for CAIl (p=0.149), RAI
(p=0.059) and CRAI (0.117) when compared with
normal occlusion and class Il Div I malocclusion
for females.

Our results contradicted with the study done
by Bajracharya et al?® who found significant
difference in values for CAIl in females. The
geographical distribution may be the factor for
differences seen.

The study done by Yanez-vico et al,?® using
3D-CT to find the association between condylar
asymmetry and TMD found that condylar width,
height and length were asymmetrical and was a
common feature of TMD.
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In literature, studies that compared condylar

asymmetry index with other occlusion types
showed different results.

Miller et al** compared CAl between Class | &

Class Il Div2 malocclusion and between Class | &
Class Il malocclusion and found no significant
difference between the groups.

Similarly, Velli et al?® compared CAI between

unilateral and bilateral cross bites and found to be
significantly higher.

Hence the present study shows that class Il

Div | malocclusion group have revealed higher
CAl values, which may act as a predisposing
factor for TMD.

Conclusion

Angles class Il div I malocclusion cases seems
to be more related to condylar asymmetry
Condylar asymmetry was significantly higher
in class Il div I malocclusion group when
compared with normal occlusion

Condylar asymmetry was significantly higher
in class Il div | males subjects when compared
with normal occlusion males

References

1

2.

3.

10.

Stedman G. Stedman’s Medical Dictionary. Baltimore:
The Williams and Wilkins Company; 1966.

Peck BS, Peck L, Kataja M.1991.Skeletal asymmetry in
esthetically pleasing faces. Angle Orthod. 61:43-48.
Schellhas KP, Piper MA, Omlie MR. Facial skeleton
remodelling due to  temporomandibular  joint
degeneration: an imaging study of 100 patients. 1990. Am
J Neuroradiol.11: 541-551.

Westesson PL, Tallents RH, Katzberg RW, Guay
JA.1994. Radiographic assessment of asymmetry of the
mandible. Am J Neuroradiol.15:991-999.

Yamashiro T, Okada T, Takada K.1998. Case report:
facial asymmetry and early condylar fracture. Angle
Orthod.68: 85-90.

You KH, Lee KJ, Lee SH, Baik HS.2010. Three-
dimensional computed tomography analysis of
mandibular morphology in patients with facial asymmetry
and mandibular prognathism. Am J Orthod Dentofacial
Orthop.138:540.e1-8.

Taki AA, Ahmed MH, Ghani HA.2015. Impact of
different malocclusion types on the vertical mandibular
asymmetry in young adult sample. European journal of
dentistry. 9(3):373-376.

Habets LL, Bezuur JN, Naeiji M, Hansson TL. 1988. The
Orthopantomogram, an aid in  diagnosis  of
temporomandibular joint problems Il. The vertical
symmetry. J Oral Rehabil.15:465-71.

Rose JM, Sadowsky C, BeGole EA, Moles R. 1994,
Mandibular skeletal and dental asymmetry in Class Il
subdivision malocclusions. Am J Orthod Dentofacial
Orthop. 105:489-95.

Kambylafkas P, Kyrkanides S, Tallents RH.2005.
Mandibular asymmetry in adult patients with unilateral
degenerative joint disease. Angle Orthod. 75:305-10.

11.

12.

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Vitral RW, Telles Cde S.2002. Computed tomography
evaluation of temporomandibular joint alterations in class
Il Division 1 subdivision patients: Condylar symmetry.
Am J Orthod Dentofacial Orthop.121:369-75.

Larheim TA, Svanaes DB. 1986. Reproducibility of
rotational panoramic radiography: mandibular linear
dimensions and angles. Am J Orthod Dentofacial Orthop.
90:45-51.

Larheim TA, Svanaes DB, Johannessen S.1984.
Reproducibility of radiographs with the
orthopantomograph: Tooth length assesstment. Oral Surg
Oral Med Oral Pathol. 58:736-741.

Graber TM.1967. Panoramic radiography in orthodontic
diagnosis. Am J Orthod. 53:799-821.

Liu YT, Gravely JF.1991. The reliability of the ‘Ortho
Grid’ in cephalometric assessment. Br J Orthod.18:21—
27.

Verdonck A, Jorissen E, Carels C, Van Thillo J. 1993.
The interaction between soft tissues and the sagittal
development of the dentition and the face. Am J Orthod
Dentofacial Orthop.104:342-349.

Cangialosi TJ, Chung JM, Elliott DF, Meistrell ME
Jr.1995. Reliability of computer-generated prediction
tracing. Angle Orthod.65:277-284.

Sezgin OS, Celenk P, Arici S.2007. Mandibular
asymmetry in different occlusion patterns. Angle Orthod.
77:803-7.

Saglam  AM. 2003. The condylar asymmetry
measurements in different skeletal patterns. J Oral
Rehabil. 30:738-42.

Kasimoglu Y, Tuna EB, Rahimi B, Marsan G, Gencay
K.2015. Condylar asymmetry in different occlusion
types. Cranio. 33:10-4.

Halicioglu K, Celikoglu M, Buyuk SK, Sekerci AE,
Candirli C. 2014. Effects of early unilateral mandibular
first molar extraction on condylar and ramal vertical
asymmetry. Eur J Dent. 8:178-83.

Bajracharya M, Mishra M, Bhattarai P, Parajuli U.2012.
A radiographic evaluation of mandibular asymmetry in
class Il Div | malocclusion pattern. Orthodontic journal
of Nepal. 2(1):16-20.

Yanez-Vico RM, Iglesias-Linares A, Torres-Lagares D,
Gutierrez-Perez JL. 2012. Association between condylar
asymmetry and temporomandibular disorders using 3D-
CT.Med Oral Pathol Oral Cir Buccal. 17(5):e852-8.
Miller VJ, Smidt A. 1996. Condylar asymmetry and age
in patients with an Angle’s Class II division 2
malocclusion. J Oral Rehabil. 23:712-5.

Veli I, Uysal T, Ozer TU, Eruz M. 2011.Mandibular
asymmetry in unilateral and bilateral posterior cross bite
patients using cone beam computed tomography. Journal
of Angle Orthod. 81(6):966-74.

Indian Journal of Orthodontics and Dentofacial Research, October-December, 2015;1(1):11-15 15



