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ABSTRACT

Introduction: The word symmetry is derived from the Greek word ‘symmetries’ which means ‘of like measure’. Facial symmetry
can be defined in numerous ways, one being associated with the state of facial equilibrium, in which there is a correspondence
in size, shape, and arrangement of facial landmarks on the opposite sides.

Materials & Method: The 1427 subjects in the present study were selected from the Out Patient Department of Government
College of Dentistry, Indore(M.P), who presented with aesthetically pleasing faces over a period of one year (October
2013-October 2014). Out of the 1427 patients examined 150 (17-30 years) subjects were randomly included. Photographs and
orthopantomogram of all the 150 patients were obtained.

Result: The photographs and orthopantomogram were analyzed & Absolute value of Asymmetry Index was taken for all the
measurements. Comparison of absolute Asymmetry index of different parameters between male and female subjects was
performed. Wilcoxon paired test showed right side predominance for the parameter corpus length, middle facial width, cheek
length, lower facial width.

Conclusion: In the present study an attempt was made to quantify sub-clinical asymmetries in clinically symmetrical faces. Minor
asymmetries were observed in nearly all individuals taken up for the study. There is no association of gender with predominance
of facial asymmetry. On assessment of side predominance of asymmetry it was concluded that the right side dominance of
asymmeftry for corpus length, middle facial width, cheek length, lower facial width. A threshold value of 6% for sub-clinical
asymmetry was established from this study except for condylar and coronoid.
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considered as an abnormal condition. However, what
is considered to be within reasonable bounds is largely
the result of subjective opinion, because accepted
objective standards do not exist by which a judgment
of abnormality can be made.

INTRODUCTION\

The word symmetry is derived from the Greek word
‘symmetria’ which means ‘of like measure’. Facial
symmetry can be defined in many different ways. It
is most commonly associated with the state of facial
equilibrium, in which there is correspondence in size, The subject of symmetry or lack of symmetry of the
human face is of considerable interest, particularly in

the field of orthodontics. There is no visible demarcation

shape, and arrangement of facial landmarks on the
opposite sides of the median sagittal plane.’? Perfect
bilateral symmetry is largely a theoretical concept.® line, or even a range, marking the distinction between
normal and abnormal asymmetry in terms of soft tissue
characteristics. A demarcation line which can be
determined by subjective evaluation such as of the
patient’s, or the orthodontist’s perception of the facial

asymmetry.

Human beings like any other creation of god display
bilateral symmetry except for some minor negligible
variations. By strict definition, this implies that mirror
image mathematical identity exists between right and
left halves. Because of biological imperfection, some of

which are inherent in the developmental process and
some of whichis caused by environmental disturbance,

such asymmetry is rarely encountered. Therefore,
asymmeftry within reasonable bounds cannot be

Soft fissue features are quantified by measuring frontal
facial photographs, and the relationship of these
measurements with cephalometric measurements
has been reported.“There have only been few studies
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on the correlation between the perception of facial
asymmetry and the panoramic measurements; and
no reports of the establishing relationship between
the perception of facial asymmetry, soft tissue
measurements using the same photographs and
orthopantomographic measurements. Till date and
to the best of our knowledge, no study of this nature,
wherein varied objective parameters(i.e. dental,
skeletal and esthetic parameters) were compared by
objective measure in India and in the district of Indore,
Madhya Pradesh. The aim of the study is to survey the
facial frontal photographs by subjectively evaluating
facialasymmetry with a questionnaire and to determine
the differences in soft tissue measurements between
the individuals selected from Malwa population having
esthetically pleasing profile.

The next step is to determine soft tissue characteristics
of patients, having underlying sub-clinical asymmetry,
in awell balance group of subjects visiting Government
College of Dentistry, Indore(M.P.) and were recognized
subjectively for qualities of facial esthetics including
symmetry along with determining a borderline/
threshold, beyond which patient can be considered
fo possess asymmetry which may help clinician to
make a differential diagnosis of asymmetric patients
and develop an appropriate freatment plan, along
with evaluating side predominance of mandibular
asymmetry.

MATERIALS AND METHOD

The 1427 subjects in the present study were selected
from the Out Patient Department of Government
College of Dentfistry, Indore (M.P.) with aesthefically
pleasing faces over a period of one year(October
2013-0ctober 2014). Out of the 1427 patients examined
100 (17-30 years) subjects were randomly included
havingclinically harmonious and symmetrical face, full
complement of dentition except third molar, Angle's
Class | Molar relationship with minimum crowding (<4
mm), no functional deviation (CR CO discrepancy)
and having good posterior inter-digitations.Each
patient selected for the study was explained about
the studyand each patient signed written consent
form.Ethical committee of Government College of
Dentistry, Indore (M.P.), gave the ethical clearance
of the present study. Patient’s having Angle’s Class |l
& Il malocclusion; patient undergoing orthodontic
freatment, anterior /posterior cross bite, moderate -
severe crowing, and supernumerary feeth, patient with
any history of frauma, craniofacial congenital diseases
and tempero-mandibular disorder etc. were excluded
from the study.

Photographic procedure: The photographs were
standardized being taken by a single operator who
were unaware whether patients were included or
not in the study. The photographic setup consisted

LANDMARKS & PLANES USED FOR PHOTOGRAPHIC ANALYSIS® (Figure 1,2)

LANDMARK DEFINITION
‘N’ Soft tissue nasion The point in the middle line located at thenasal root
‘Ga’ | Soft tissue glabella The most anterior point of the middleline of the forehead
‘Sn’ Soft tissue sub-nasale Midpoint at the union of the lowerborder of the nasal septum andthe upper lip
‘Pog’ |Soft tissue pogonion Soft tissue mid-point of the chin
‘MCr' |Right eye medial canthus Point on right medial canthus of eye
‘Lcr Left eye lateral canthus Point on left medial canthus of eye
‘LCr’ Right eye lateral canthus Point on right lateral canthus of the eye
‘MCI" | Left eye medial canthus Point on left lateral canthus of the eye
‘Pr’ Right pupil Mid-point of the right pupil
‘PI’ Left pupil Mid-point of the left pupil
‘Cr' Right labial commissure Mid-point of right side of the corner of mouth
‘cr Left labial commissure Mid-point of left side of the corner of mouth
‘TRr’ Right tragus The most posterior point of the auricular tragus on right side
‘TR I’ Left fragus The most posterior point of the auricular Tragus on left side
‘CHr'  |Right cheek Most prominent point of the lateral surface of the right cheek
‘CHI' |Left cheek Most prominent point of the lateral surface of the left cheek
PLANES
Mid saggital reference plane(MSR) |Ga-Sn-Pog Plane connecting soft fissue glabella-subnasale -pogonion
Inter-pupillary plane Pr-Pl perpendicular to MSR |Plane perpendicular to MSR plane connecting right and left pupil
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Figure 1: Landmarks and
marks used in photographic
analysis

Figure 2: Planes in
photographic analysis

of a fripod stand that held Nikon D 3200 camera
with a 55-105mm macro lens and a primary flash. The
photographs were taken from a fixed distance of 1.5
meter, from the patient; 30 cm from the lit box wooden
stool was placed so that the patient can sit straight
with his/her foes just behind a line drawn on the floor,
looking straight at the camera with horizontal visual axis
and remain expressionless. The stability of the elements
and the easy adjustment of the fripod height allowed
us to keep the optical axis of the lens horizontal during
the recording. Patients were explained about the
photographic procedure and were given identical
instructions like tying back hair to allow visualization
of the inferior ear insertions, removal of large earrings
and glasses, so that the patient’s forehead, neck,
and ears were clearly visible during the recording.
The photograph was printed with the same colored
printer Konica Minolta Biz hub C224e using A4 size royal
executive bond paper(thickness 85 gsm) to ensure that
the photographs was identical throughout the study.
OHP sheet was fixed on the printed photograph and
vertical and horizontal reference line and landmarks
were marked, vertical and horizontal measurements
were measured and noted.

These photographs were subjected to scrutiny before
a panel comprising of a lay observer, an orthodontist
and a general practitioner for subjective evaluation of
asymmetryscored ‘0’ and ‘1" on the basis of prepared
questionnaire, 60 patients were selected. OPG of the
selected subjects was obtained and analyzed for
percentage and severity of clinical asymmetry. The
subjects were further divided into ‘True symmetrical’
(score 0) comprising of 27 subjects and ‘symmetrical’
(scored 1) comprising of 33 subjects.

Orthopantomogram procedure: The entire OPG
procedure was explained fo the subject prior to the

Figure 3: Standardization for orthopantomograph

procedure, so that the subject may not move from his/
her position after placement. The patient was asked to
stand straight or sit erect in OPG machine; such that
the patient’s Frankfurt horizontal plane lies parallel to
the floor and chin of the subject was placed on the
chin rest. The subject was asked to place the fongue in
such a way that it touches the palate. The subject was
asked to bite on the bite block such that he/she may
not be too far forward or backward. Any prosthesis,
Jewelry, etc. was asked to be removed before the
procedure. (Figure 3)

Orthopantomograms were taken by using same
machine Carestream CS8000c (formerly Kodak
K8000c). Obtaining digital OPG from single machine
by a single operator did Orthopantomograph
standardization.

After obtaining the OPG from the machine, it was
assessed for any errors, only those panoramic
radiographs presenting no artifacts, the whole
mandible fully captured on the radiographs, and the
contrast on the radiographs sufficient to perform all
infended measurements were chosen.lf any errors
were found, the procedure was repeated. Mandibular
first molar mesio- distal dimension was checked on
both sides to look for any magnification. If present,
such radiographs were eliminated.

OPG of all individuals will be analyzed for vertical
measurement of condylar process, coronoid process,
ramus, body/ corpus length, orbit to mesio-buccal
cusp tip of maxillary molar on the right and left side.

The distortionthat occurs in a panoramic radiographé
on the linear dimensions of the mandible on both sides,
a distortion factor for each half of the mandible was
calculated. For this, 10 radiographs from the sample
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LANDMARKS& PLANES TO BE USED FOR OPG ANALYSIS (Figure 4,5)

LANDMARK USED LANDMARK DEFINITION
Orbital Or Lowest point on bony orbit
Anterior Nasal Spine ANS Tip of bony anterior nasal spine
Condylion Co Most superior point on head of mandibular condyle
Coronoid point Cor Most superior point on the coronoid process
Sigmoid notch point Sig Deepest point on sigmoid/ mandibular notch
Gonion Go Most postero-inferior point at the angle of mandible
eeTsuler et Me Locgted by projecting the mental spine on the lower mandibular border parallel to ANS
vertical plane.
PLANES
Orbital plane Or-Or Plane connecting bilateral points of the bony orbit
Sigmod plane Sig-Sig ;g&i;gr/omn%?ﬂg: Tgfor]rihorbifol plane through deepest point on
Middle saggital plane Zﬁ;ﬁg?&gﬁfr fo ANS from Is_g}ied(f'\\?gr; perpendicular to orbital plane through the anterior nasal

Figure 4: Landmarks used in orthopantomograph

were randomly selected and the study model obtained
from the subjects was used to make comparisons. The
mesio-distal dimensions (also the occluso-gingival
height) of the four permanent molars were measured
on the study models. The same distance will be
then measured on the panoramic radiographs.The
“distorfion factor” was calculated by:Mesio-distal
length of the cast (four first permanent molars) divided
by mesio-distal length of the molars on the radiographs
multiplied by 100. This distortion factor is mainly applied
to mesio-distal measurements taken for the study like
corpus length but not for vertical measurements.

The magnification factor was assessed with the use of
two plus shaped metal wire, fixed to both sides of a
dry skull on the body and ramus of the mandible. The
magnification or distortion factorsfor right and left sides,
which show no asymmetric enlargement or asymmetric
shortening of bilateral wire markers. A single operator
manually fraced OPG radiographswith use of 0.75
microns lacquered polyester,acetate fracing paper
fixed on the radiograph using a 0.35 mm lead pencil.
Asymmetry will be drawn for all four measurements.
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Figure 5: Planes to be used for for OPG analysis

Right - left measurement

ASYMMETRY INDEX= X 100%

Right + left measurement
The index was calculated following the formula proposed
by Habets (1987)” and Saglam and Shanti (2003)8

RESULT

The photographs and OPG were analyzed &
Absolute value of Asymmetry Index was taken for
all the measurements. Microsoft Excel (Redmond,
Washington, USA) was used to compile the data. The
data collected was analyzed using SPSS 18 (SPSS,
Chicago, lllinois, USA). Alpha error was set at 0.05 and
a ‘p’ value 0.05 was considered statistically significant.

Descriptive stafistics (Mean, Minimum, Maximum,
Stand. Deviation) was calculated for fotal 60 samples,
30 female 30 male samples separately (Table 1).
The t-Test was used to compare the mean values of
parameters between males and females. The result
of t-test showed stafistically insignificant differences
between males and female subjects except for the
mean right and left TRH, Gonial Angle, Middle facial
width and facial height
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Table 1: Comparison of mean of different parameters between male and female subjects (t Test)

Right Left Right Left
SN Parameters (N=60) (N=60)  'male (n=30)Female (n=30) Vc’x)l;e Male (n=30) Female (n=30) V:I:Je
Mean (| SD Mean SD Mean sD Mean sD Mean sSD Mean )
mm) | (mm) | (mm)  (mm) | (mm)  (mm) | (mm)  (mm) (mm) | (mm)  (mm) | (mm)
1 Total Ramal Height [66.075| 6.08 | 65.25 | 5.64 | 69.11 | 6.32 | 63.03 | 4.04 | 0.00* | 68.13 | 5.86 | 62.38 | 3.65 | 0.00*
2 | Condylar Height 8.55 | 2.66 | 9.00 | 2.44 | 8.60 | 2.88 | 8.50 | 2.47 | 0.886 | 92.08 | 231 | 891 | 2.61 | 0.79
3 | Coronoid Height 12.33 | 3.04 | 12.09 | 2.89 | 12.66 | 3.26 | 12.50 | 2.86 | 0.676 | 11.81 | 3.22 | 12.36 | 2.54 | 0.46
4 | Corpus Length 103.11) 8.12 | 99.12 | 722 | 3.05 | 1.98 [103.007.78 | 0.913 | 99.61 | 6.97 | 98.63 | 7.56 | 0.60
5 | Gonial Angle 116.16| 5.45 [116.19| 5.13 |114.70| 6.09 [117.63| 4.43 |0.036*114.88| 5.37 |117.49| 4.60 | 0.04*
6 | OrbitTo 6 48.02 | 2.95 | 47.88 | 3.21 | 48.36 | 3.05 | 47.68 | 2.86 | 0.375 | 48.10 | 3.52 | 47.66 | 2.91 | 0.60
7 | Middle Facial Width| 47.59 | 3.57 | 45.90 | 3.49 | 46.50 | 3.96 | 48.68 | 2.80 |0.017*| 44.50 | 3.43 | 47.31 | 2.99 |0.001*
.8 | Lower Facial Width | 40.41 | 3.45 | 38.48 | 2.93 | 40.31 | 3.40 | 40.51 | 3.55 | 0.825 | 37.98 | 2.76 | 38.98 | 3.05 | 0.18
9 | Cheek Length 34.39 | 3.90 | 34.93 | 4.22 | 33.86 | 423 | 3491 | 3.55 | 0.302 | 34.43 | 4.83 | 3543 | 3.52 | 0.36
10 | Facial Height 4499 | 3.06 | 4520 | 3.03 | 44.18 | 2.45 | 45.80 | 3.41 | 0.04* | 44.33 | 2.364 | 46.07 | 3.41 | 0.02*
Table 2: Comparison of absolute Asymmetry index of different parameters between male and female subjects (t Test)
Total sample Male subjects Female subjects
SN Parameters (N=60) (n=30) (n=30) p-Value
Mean SD Mean SD Mean SD
1 |Al of tfotal ramal height 1.97 1.43 1.91 1.62 2.03 1.23 0.75
2 |Al of condylar height 9.86 8.00 11.67 8.40 8.04 7.26 0.07
3 |Al of coronoid height 10.62 8.79 13.67 10.54 7.57 5.16 0.006*
4 |Al of corpus length 2.98 2.27 3.05 1.984 2.91 2.55 0.81
5 |Al of gonial angle 2.62 2.83 3.01 3.56 2.23 1.83 0.29
6 |Al of orbit fo 6 1.53 1.36 1.73 1.65 1.32 1.00 0.25
7 |Al of middle facial width 2.83 2.37 2.99 2.58 2.67 2.17 0.60
8 |Al of lower facial width BI85 2.62 3.68 3.16 8.7 1.99 0.65
9 |Al of cheek length 1.86 1.70 2.1 2.07 1.60 1.22 0.24
10 |Al of facial height 0.91 1.00 0.81 0.67 1.02 1.24 0.42

On comparison of absolute Asymmetry index(Al)
of different parameters between male and female
subjects (Table 2) it was derived that there was no
statically significant difference in male and female
subjects regarding to asymmetry index derived from
most of the parameters except mean of Al Coronoid
height(P=0.006) for male and female.

Based on the Al value of each parameter the subject
was classified asleft, right predominance orsymmetrical.
The Chi-square test was used to see association of
gender with predominance. No associatfion was found
between the gender and predominance. (Table 3)

Wilcoxon paired test (Table 4) showed right side
predominance for the parameter corpus length,
middle facial width, cheek length, lower facial width.
(Figure 6) On the basis of severity of Asymmetry Index,
high percentage of subject showed very mild-to-mild
asymmetry with respect to total ramal height, orbit

to 6, Gonial angle and corpus length while a high
percentage of subjects showed moderate fo severe
asymmetry with respect to condyle and coronoid
height.

On assessment of 95 % Confidence interval value
highest value of Al in OPG was observed in coronoid

WRRFER
‘ ‘ e /
S

Figure 6: Measurements to be performed on the photograph

(55,
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Table 3: Predominance of the facial Asymmetry index (Al) in male and female subjects (Chi square test)

Male Subjects Female Subjects X Total Sample
(n=30) (n= 30) Chi square value (N=60)
(2-sided test)
L S R L S R L S R
n 11 1 18 13 2 15 24 3 33
Total Ramal height 0.68
% | 36.7% | 3.3% 60% 433% | 6.7% 50% 40% 5% 5%
) n 17 2 11 14 1 15 31 3 26
Condylar height 0.53
% | 56.7% | 67% | 367% | 46.7% | 3.3% 50 % 51.7% 5% 43.3%
n 11 1 18 18 1 11 29 2 29
Coronoid height 0.18
% | 36.7% | 3.3% 60% 60% 3.3% | 36.7% 48.3% | 3.3% | 48.3%
n 7 2 21 ) 0 24 13 2 45
Corpus length 0.32
% | 233% | 6.7% 70% 20% 0% 80% 21.7% | 33% 75 %
n 14 2 14 14 4 12 28 6 26
Orbit to 6 0.66
% | 46.7% | 6.7% | 46.7% | 46.7% | 13.3% | 40% 46.7% 10% 43.3%
n 8 7 15 15 3 12 23 10 27
Go angle difference 0.149
% | 26.7% | 23.3% | 50% | 50.0% | 10.0% | 40.0% 38.3% | 16.7% | 45.0%
n 5 3 22 5 1 24 10 4 46
Middle facial width 0.58
% | 16.7% | 10.0% | 73.3% | 16.7% | 3.3% | 80.0% 16.7% | 6.7% | 76.7%
n 9 1 20 6 1 23 15 2 43
Lower facial width 0.667
% | 30.0% | 3.3% | 66.7% | 20.0% | 3.3% | 76.7% 25.0% | 3.3% | 71.7%
n 19 4 7 14 4 12 33 8 19
Cheek length 0.35
% | 63.3% | 13.3% | 23.3% | 46.7% | 13.3% | 40.0% 55.0% | 13.3% | 31.7%
n 13 7 10 10 7 13 23 14 23
Facial height 0.67
% | 43.3% | 23.3% | 33.3% | 33.3% | 23.3% | 43.3% 38.3% | 23.3% | 38.3%

Table 4: Comparison of means of different parameters on the right and left side (Wilcoxon signed rank Test)

N Mean S$.D. | Minimum Maximum 7 Asymp. Sig. (2-tailed)
RightTotal ramal height (Co-Go mm) |60 66.07 6.08 58.00 81.00 1 o s
-1.894a d
Left Total ramal height(Co-Go mm) 60 65.25 5.64 56.00 78.50
Right Condylar height(Co-tangent) |60 8.55 2.66 3.50 16.50 1/l 0
Left Condylar height(Co-tangent) |60 9.00 | 2.44 4.00 18.00 ’ ’
FR;lgcgltwje()loron0|d height(Cor-sigmoid 60 12.33 3.04 6.00 18.50
- : ; - -.481a .630
Left Coronoid height(Cor-sigmoid 0 12.09 289 5.00 19.00
plane)
Right Corpus length(Go-Me) 60 103.11 8.12 86.00 117.00
-4.155¢a .000
Left Corpus length(Go-Me) 60 99.12 7.22 82.00 117.50
Right Go angle 60 116.16 | 5.45 104.50 132.00
-.585b .559
Left Go angle 60 116.19 | 5.13 104.50 128.50
Right Orbit to 6 60 48.02 2.95 42.00 53.00
-.316a 0.75
Left Orbit to 6 60 47.88 3.21 42.00 54.50
Right Middle facial width 60 47.59 3.57 37.00 56.50
-4.106a .000
Left Middle facial width 60 45.90 3.49 36.00 54.00
Right Cheek length 60 34.39 3.90 26.50 43.50
-2.345b .019
Left Cheek length 60 34.93 4.22 26.00 46.00
Right Lower facial width 60 40.41 3.45 33.50 48.00
-4.217a .000
Left Lower facial width 60 38.48 2.93 33.00 48.00
Right Facial height 60 44,99 | 3.062 39.00 52.00
- - -1.03%b 299
Left Facial height 60 4520 | 3.039 39.00 51.00
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Table 5: Percentage of severity of mandibular asymmetry for different parameters (Al/Degree)

S.No Measurement Non Significant (0-2.99%) |Mild(3-5%) Moderate(5 210%) Severe( >10%)
n 45 12 3 0
1 Al of Total Ramal height
% 75% 20% 5% 0%
5 |Al of Condylar height n 8 8 22 22
(Co-Tangent) % 13.3% 13.3% 36.6% 36.6%
3 Al of Coronoid height n 7 12 15 26
(cor-sigmoid plane) % 11.6% 20% 25% 43.3%
4 Al of Corpus length n 33 16 1 0
(Go-Me) % 55% 26.6% 18.3% 0%
n 50 9 1 0
9 Al of Orbit -6
% 83.3% 15% 1.7% 0%
. Al of Gonial angle n 37 19 4 0
(degree) % 61.6% 31.6% 6.7% 0%
n 39 11 10 0
7 Al of Middle facial width
% 45% 18.3% 16.7% 0%
n 50 8 1 1
8 Al of cheek length
% 83.3% 13.3% 1.7% 1.7%
n 32 11 16 1
9 Al of Lower facial width
% 53.3% 18.3% 26.6% 1.7%
n 59 0 1 0
10 Al of Facial height
% 98.3% 0% 1.7% 0%

height(14.94) and lowest value in Gonial angle (0.71)
and orbit to 6 region (0.32) while among photographic
parameters highest value was observed in Lower facial
width (3.60) and lowest value in facial height(0.38)
showing less asymmetry in maxillary region than in
mandibular region (Table 6).

Among all selected OPG parameters, the maximum
percentage of asymmetry out of total number of
sample was found in condylar region and coronoid
88.3 % and 86.6 % respectively likewise the percentage
of asymmetry was 45 % in corpus length, 38.3 % in Go
angle, 25 % in total ramal height and least percentage
of asymmetry was found in Orbit to 6 parameter
16.7.Among all selected photographic parameters
maximum percentage of asymmetry was found in
lower facial width 46.6 %, middle facial width showed
35 % .cheek length 16.7 %, and least percentage
asymmetry in facial height 1.7 %.

On the basis of severity of asymmetry at 95% confidence
interval, all parameters showed very mild-to-mild

asymmetry (3-5%) except coronoid and condylar
height, which showed moderate to severe degree of
asymmetry between right and left side in symmetrical
faces.

In Figure 7 when Al of True symmetry group (n=27),
symmetry group (n=33) and total number of
subjects(N=60) was plotted for each parameter it was
found that 6 % was the threshold of underlying sub-
clinical facial asymmetry.

3 | ... Asymmetry Index
20 mean

= Asymmetry Index
mean + SD(True Sym
n=27)

Asymmetry Index
2(Mean + SD)

X Y Y
é‘s’?v“%«‘o Q&é’ é\é}\ b&} @5& @Q‘% QA\& Q\Sé‘ ?}é\ e Asymmetry Index
D E T IE D DS D mean + SD(60)
& 7O RS ELELE
RS S & S S
N p & e
AR N

Figure 7: A diagrammatic chart to classify the degree of asymmetry
on the basis of Asymmetry Index in aesthetically pleasing faces.

A red line indicates the mean asymmetry index plus the standard
deviation of symmetrical group (n=33). A blue line indicates the mean
asymmetry index plus the standard deviation of True symmetrical
group (n=27). A green line indicated the mean asymmetry index plus
the standard deviation of total sample (N=60). Another line (yellow)
indicates twice the baseline values. The dotted black line indicates
the mean asymmetry indexes of all samples taken in the study.
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Table 6: Descriptive statistics of Al for different parameters in True symmetrical and symmetrical faces

N Mean $.D. |std. Eror| To7 Confidence | i m Maxi- |y ot
Interval mum
True Symmetrical 27 1.91 1.42 0.27 1.35 2.48 .00 5.46 772
Absolute Al Total ramal .
height(Co-Go) symmetrical 33 2.02 1.47 0.26 1.50 2.54 .00 6.25
Total 60 1.97 1.43 0.19 1.60 2.34 .00 6.25
True Symmetrical 27 10.61 8.69 1.67 7.18 14.05 .00 39.13 515
Absolute Al of Condy- oo 33 925 | 7.48 | 130 | 659 | 1190 | 00 | 2857
lar height(Co-tangent)
Total 60 9.86 8.00 1.03 7.79 11.93 .00 39.13
Absolute Al Coronoid True Symmetrical 27 11.22 9.41 1.81 7.50 14.94 1.18 37.77 .640
height(Cor-sigmoid symmetrical 33 10.14 8.37 1.46 7.7 13.11 .00 34.69
Bl Total 60 1063 | 879 | 1.3 | 836 | 1290 | 00 | 3777
True Symmetrical 27 3.01 2.35 0.45 2.08 3.94 23 9.18 929
Absolute Al Corpus .
length(Go-Me) symmetrical 33 2.96 2.24 0.39 2.16 3.75 .00 9.38
Total 60 2.98 2.27 0.29 2.40 3.57 .00 9.38
True Symmetrical 27 3.00 3.56 0.68 1.60 4.41 .00 18.00 356
Absolute Diff Go angle |symmetrical 33 2.32 2.08 0.36 1.58 3.06 .00 8.00
Total 60 2.63 2.84 0.37 1.89 3.36 .00 18.00
True Symmetrical 27 1.29 1.46 0.28 0.71 1.87 .00 7.31 214
Absolute Al Go angle |symmetrical &3 0.92 0.78 0.14 0.64 1.19 .00 3.50
Total 60 1.08 1.14 0.15 0.79 1.38 .00 7.31
True Symmetrical 27 1.49 1.69 0.32 0.82 2.16 .00 7.69 .841
Absolute Al Orbit to 6  |symmetrical 33 1.56 1.07 0.19 1.19 1.94 .00 4.25
Total 60 1.53 1.37 0.18 1.18 1.89 .00 7.69
True Symmetrical 27 2.64 2.37 0.46 1.71 3.58 .00 8.37 574
Absolute AlMiddle o e icql 33 | 299 | 240 | 042 | 214 | 385 | 00 | 9.47
facial width
Total 60 2.84 2.37 0.31 2.22 3.45 .00 9.47
True Symmetrical 27 1.52 1.20 0.23 1.05 1.99 .00 4.58 165
@22’;?6 AlCheek | metrical 33 214 | 201 | 035 | 143 | 28 | 00 | 1017
Total 60 1.86 1.71 0.22 1.42 2.30 .00 10.17
True Symmetrical 27 2.72 2.23 0.43 1.83 3.60 .00 9.21 .029
Absolute Al Lower symmetrical a8 419 | 277 | o048 | 321 | 517 | 00 | 1204
facial width
Total 60 3.53 2.63 0.34 2.85 4.21 .00 12.04
True Symmetrical 27 0.89 1.31 0.25 0.38 1.41 .00 6.66 .883
/Qg;o#fne Allreeiel symmetrical 33 | 093 | 068 | 012 | 069 | 117 | 00 | 238
Total 60 0.92 1.00 0.13 0.66 1.17 .00 6.66

DISCUSSION

Facial asymmetry is frequently occurring in individuals,

the so- called
combination  of

components.?

symmetrical
numerous,

faces

represent a
minor-asymmetrical

In the present study Al was used to quantify facial
asymmetry because Al is much better than measuring
linear differences due fo magnification occurring
in OPG between right and left side. Measuring Al is
easy and effective for calculafing asymmetry and
is not affected by positioning errors, distorfion and
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magnification.'°

OPG is a reliable tool for determining mandibular
asymmetry.”- 81921 [t was used to assess Al because it
offers a method to analyze the various structures of
mandible separately on the right and left side.”131420.21
Acceptable results can be achieved with OPG,
which is non-invasive, have a favorable cost-benefit
relationship and exposure of subjects to relatively low
doses of radiation.!”

Reproducibility of vertical and angular measurements
on OPGis acceptableif the patient’s head is positioned
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properly in the equipment.’®1422 Habets et al”?2
concluded that the head holder must be fixed well to
the orthopantomograph, and the head has to be well
centeredinthe head holder of the orthopantomograph
when a clinical orthopantomographis to be evaluated.

The method used for standardization in this study was
easy to use and reproducible in any clinical setting and
also does not require the use of any setup of accessory
lighting equipment.

The findings of this study conclude that most of the
parameter show that mild to moderate skeletal
asymmetries exist in otherwise clinically symmetric
patients confirming previous studies'?2° except instudies
on PA Cephalogram by Goel, Ambedkar et al 2003
and Rajpara et al in 2014%* which concluded that
asymmetries are common findings in otherwise normal
looking faces and more than 50% of the examined
patients (N= 50) in their study showed asymmetry of 2
mm or more in the cranial region. 3-D photographic
study by Bugaighis et al in 20113 on aesthetically
pleasing Caucasian children concluded that some
amount of asymmetry is present in aesthefically
pleasing faces.

Descriptive statistics (mean, minimum, maximum, SD)
were calculated for total 60 samples, i.e. 30 male
and 30 female samples separately. The result of t-Test
showed statistically insignificant differences between
males and females (Table 1). Results were similar to
study by Ramirez et al 2010¢ on OPG which took two
similar parameters (ramus height and corpus length).
Similar study was performed by Ahmed et al 2011%
on OPG by taking different parameters who also
stated that the degree of asymmetry of face was
independent of gender. Study on Lateral Oblique
radiograph by Duthie et al 2007% (body length, ramus
height and gonial angle) also showed similar results by
taking different parameters. Another study by Azevedo
et al 2006%, Kurt, Uysal et al 2008% on Class Il subdivision
on Submentfovertex and PA cephalogram showed
similar results by taking different parameters. Study by
Haraguchi et al 2008% on PA cephalogram also found
similar results.

Ferrario et al in1993° on photographic evaluation
found that cheek length was higher in male than in
female subjects. But in 2001 another study by him on
3-dimensional photographs concluded similarresultsi.e
no significant difference in asymmetry between male

and females. Study by Aksu et al in 2010% also showed
dissimilar results with respect to Lower facial width.
Bugaighis et al in 20112¢ performed 3-D photographic
sfudy on aesthetically pleasing Caucasian children
concluded that statistically significant difference with
respect to middle facial width which showed higher
value in males then in females and no stafistically
significant difference with respect to facial height.
Study by G. Kranthipraveen raj et al 2014% on frontal
photograph of aesthetically pleasing profile showed
dissimilar results by taking different landmarks in which
males have higher Lower facial width and middle
facial width than in females. The reason for dissimilar
results could be because of selected subjects was of
different facial types and racial differences.

The results indicate that more than a half of the
population (N=60) studied had a considerable
difference in dimensions between the two sides of the
mandible unaffected whether the individual is male or
female.

Similarly there was no statically significant difference
in male and female subjects regarding fo asymmetry
index derived from all the parameters (Table 2) Omer
Said Sezgin (2007)%** performed similar type of study
on OPG but on different types of malocclusion group
and found no significant mean asymmetry values
between male and female samples. Results are similar
to another study by kurt, Uysal et al 2008*° on OPG but
in their study samples were unilateral, bilateral cross-
bite and normal occlusion group.

Based on Asymmetry Index each parameter was
classified left, right predominance or symmetrical.
Chi square test was used to check association of
gender with predominance. No association was found
between the gender and predominance (Table 3).

Wilcoxon paired test showed right side predominace
for the parameters corpus length, middle facial width,
lower facial width except for cheek length which
showed left side predominance (Table 4). The findings
were similar to study done by Shah & Joshi (1978),
Peck & Peck 19912 and Melnik(1992),* they alsofound
right side predominance in their respective studies but
they used Postero-anterior cephalogram to determine
asymmeftry using different parameters. The results are
dissimilar to study by Ramirez et al 20104 who found
left side predominance with respect fo corpus length
and ramus height. The reason could be because of
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the difference in the method of measurement and
landmark selection on OPG. Rajpara et al 2014%
performed PA cephalogram study on aesthefically
pleasing faces concluded right predominance with
respect to Total ramal height (Co-Go length) and left
predominance with respect to corpus length (Co-Me
length).

Another study by Ahmad et al in 2011% on asymmetry
in clinically symmetrical faces with skeletal Class |
and Class lll by OPG found left side predominance
by taking different measurements. Similarly Vig and
Hewitt (1975)2 also found left side dominance but on
PA cephalogram. Only few studies are available fill
date which investigated angular asymmetries in the
craniofacial complex. Our study found no statistically
significant difference in gonial angle measured
between the sides. Study by Kwon et al., 2006% Kurt et
al., 2008% showed similar results. But study by Ramirez
et al., 2010° has shown contrary results, there was a
statistically significant difference between the right
and left sides. The means showed that the left gonial
angle was more open than right. Rajpara et al 20142
performed PA cephalometric study on aesthetically
pleasing faces concluded right predominance of
gonial angle.

In all previous investigations a significant facial
asymmetry has been
aesthefically pleasing faces but no agreement exist
about the side of dominance.

demonstrated even in

On the basis of severity of Asymmetry Index, high
percentage of subject showed very mild to mild
asymmetry with respect to total ramal height, orbit to 6,
Gonial angle and corpus length while high percentage
of subjects showed moderate fo severe asymmetry
with respect to condyle and coronoid height. (Table 5)

In the present study, ramal height showed insignificant
asymmeftry in contrast to study done by Ramirez
et al 2010° who showed moderate asymmetry. The
difference could be because we selected subjects
with aesthetically pleasing faces with asymmetry rating
range from 0 to 1 while Ramirez selected growing
individuals randomly and also differences were there
in the method of measurements The present study
shows similar results fo study done by Ramirez et al who
also found very mild asymmetry as far as Gonial angle
is concerned.
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In present study high percentage of subject showed
very mild asymmetry of corpus length. The results
were dissimilar to study done by Ramirez et al 2010¢ in
which high percentage of subjects showed moderate
asymmetry. This could be due to difference in methods
of measurement and because the present study took
aesthetically pleasing rather symmetrical faces.

On assessment of 95 % Confidence interval value
highest value of Asymmetry Indexin OPG was observed
in coronoid height(14.94) and lowest value in Gonial
angle (0.71) and orbit to 6 region (0.32) while among
photographic parameters highest value was observed
in Lower facial width (3.60) and lowest value in facial
height( 0.38) showing less asymmetry in maxillary region
than in mandibular region (Table 6).

Among all selected OPG parameters selected, the
maximum percentage of asymmetry out of total
number of sample was found in condylar region and
coronoid 88.3 % and 86.6 % respectively likewise the
percentage of asymmetry was 45 % in corpus length,
38.3 % in Go angle, 25 % in total ramal height and
least percentage of asymmetry was found in Orbit fo
6 parameter 16.7 % .Among all selected photographic
parameters maximum percentage of asymmetry
was found in lower facial width 46.6 %,middle facial
width showed 35 % ,cheek length 16.7 %, and least
percentage asymmetry in facial height 1.7 %.

There is lack of scientific evidence to define a range
of facial asymmetry that is aesthetically acceptable.
So far, there have been only few studies which have
attempted to scientifically established threshold for
facialasymmetry (borderline asymmetry beyond which
the face is considered to be asymmetrical). Farkas®
and Ferrario et al, 2001*® used the mean plus two
standard deviation as the maximum normal asymmetry
to supply a threshold value for the identification of
asymmetry. On the other hand, Katsumata and her
colleagues®# defined a point as asymmetric when
the right and left difference was larger than the mean
plus one standard deviation, and further defined it is
marked asymmeitry when the point demonstrated a
value more than twice the mean plus one SD. On the

basis of katsumata method the present study showed
6 % as the threshold of underlying sub-clinical facial
asymmeftry (Figure 7).
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On the basis of severity of asymmetry at 95% CONCLUSION
confidence interval, all parameters showed very
mild fo mild asymmetry (3-5%) except coronoid and
condylar height which showed moderate to severe
degree of asymmetry between right and left side in
symmetrical faces (Table 6). Lu (1965)*' reported that
only facial asymmetries greater than 3 % are clinically
discernible. It is likely that the decision of the threshold
value is rather subjective according to investigators
or clinicians, particularly in the subject of asymmetry.
The reason for dissimilar results to our study could be
because of selected subjects was having different
facial form, age, racial origin, head orientation and

In the present study an attempt was made to quantify sub-
clinical asymmetries in clinically symmetrical faces. Minor
asymmetries were observed in nearly all individuals taken
up for the study. There is no association of gender with
predominance of facial asymmetry. On assessment of side
predominance of asymmetry it was concluded that the right
side dominance of asymmetry for corpus length, middle
facial width, cheek length, lower facial width. A threshold
value of 6% for sub-clinical asymmetry was established from
this study except for condylar and coronoid. Present data
can be used as baseline data for further research.

methodology. OJN
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