
Introduction:

Human find symmetrical face more attractive than are 

asymmetrical faces. Evolutionary psychologist claims that 

our symmetry can be explained in contest of mate choice 

because symmetry is an honest indicator of genetic quality of 

potential mates.[1]Psychologist have long been interested in 

the cognitive mechanisms and adaptive significance of facial 

attractiveness.[2]

The smile is one of the most important facial expressions and 

is essential in expressing friendliness, agreement, and 

appreciation. An attractive or pleasing smile clearly enhances 

the acceptance of an individual in the society by improving the 

initial impression in interpersonal relationships.[3]
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The purpose of this study was to assess facial symmetry, 

smileandfacial esthetics in different facial growth patternsand 

correlate them with underlying hard tissue structure. 
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Method And Material:

Inclusion criteria:

Exclusion criteria:

Symmetry Analysis1

The 150 sample were selected from the students of a dental 

college. Good quality radiographs (lateral and posterior-

anterior radiographs) and photographs (frontal and posed 

smile) of the patients were obtained using a digital camera 

based on following criteria:

 Subjects were in the age group of 18-

25years, there should be no missing except 3rd molars or 

malformed teeth causing a tooth size discrepancy, subjects 

should have a clinically acceptable smile and a good profile 

and Class-I molar relation.

 Subjects with congenital anomaly or 

craniofacial defect, clinically evident skeletal asymmetry or 

cross bite.

The subjects were divided into three groupsbased on SN- 

MP(Table 1).

Table 1 Various Groups14

All photographs were taken under same lightening 

conditions, magnification and at a fixed distance.

The frontal facial photograph were used to assess the facial 

symmetry using following attribute(Figure 1):

P1- right outer canthus, P2- left outer canthus, P3- right inner 

canthus, P4- left outer canthus, P5- right zygomatic arch, P6- 

left zygomatic arch, P7- right alar process, P8- left alar 

process, P9- right chelion, P10- left chelion, P11- right 

gonion, P12- left gonion, P13- menton, P14- subnasion.

Mid sagittal plane (MSP) was formed by joining P13 and P14 

and was used as a reference line for assessing facial 

symmetry. The distance of various left and right-side points 

were measured from MSP using Digimizer Image Analyzer 

software.

                          Figure 1: Points used in study

Linear Asymmetry 4-Z-MSP, Co-MSP, J-MSP, Ag-MSP, 

Me-MSP

Mandibular Asymmetry 4- Co-Ag, Ag-Me, Co-Me

Smile Analysis5

Digimizer Image Analyzer (bvba software) were used to 

analyze the smile. The following attributes of the smile were 

measured in millimeters:Max Incisor Exposure, Upper 

vermillion Lip Thickness, Lower Vermillion Lip Thickness, 

Full Smile Length.

For the correlation of the cephalometric analysis with the 

smile analysis, following measurements were used:

Angles5

SNA, SNB, U1-SN, SN-MP, SN-PP, L1-MP

Linear Measurement5

Pt A- N perp, Pog – N perp, U1 – Pt A (Horizontal), U1 –Pt A 

(Vertical), U1 – PP (Vertical), N- Me, ANS-Me

Attractiveness were assessed on the basis of visual analogue 

scale.The ratings were given by the expert panelist based on 

attractiveness. The rating were given from 1-5 from very 

unattractive to very attractive.

Linear and area measurements were compared by two factor 

analysis of variance (ANOVA) and the significance of mean 

difference within (intra) and between (inter) the groups was 

done by Tukey's post hoc test.A two-tailed p<0.05 was 

considered statistically significant. Analyses were performed 

on SPSS software (Window version 17.0).  

Postero-anterior Cephalometric Parameters4

Statistical analysis:
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Results:

Table 2 Group comparison of Smile parameters using ANOVA

Table 2 shows inter group comparison of lateral cephalometric smile parameters using ANOVA. It shows that there is no 

statistically significant difference among the groups 
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Table 3Group comparison of facial symmetry parameters using ANOVA

Table 3 shows inter group comparison of facial symmetry parameters using ANOVA. It shows that there is no statistically 

significant difference among the groups 
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Table 4 Group comparison for linear measurement facial symmetry photograph using ANOVA

Table4 describes the inter group comparison for linear measurement facial symmetry- photographs parameters using ANOVA. It 

shows that there is no statistically significant difference among the groups 
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Table5 Group comparison for smile parameters photographic using ANOVA

Table5 describes inter group comparison for smile -photographic parameters using ANOVA

 It shows that there is no statistically significant difference among the groups.

Table 6 Group comparison for VAS scores using ANOVA

Table 6 shows group comparison for VAS readings for attractiveness given by orthodontist, general dentist and layperson for 

frontal and smiling profile using ANOVA. It showsthat there is statistically significant difference among the groups.
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Discussion:

Cephalometric and Photographic Symmetry 

Parameters:

Cephalometr ic  and Photographic  Smi le  

Parameters:

Perfectly bilateral face and body is largely a theoretical 

concept that seldom exists. Right-left differences occur 

everywhere in nature where two bilateral congruent parts 

presents in an entity.[6]

Smile analysis and design have become key elements of 

orthodontic diagnosis and treatment planning.In the evolution 

of orthodontics, the changes in the soft tissue attract a 

considerable attention.[7]

All images have some degree of asymmetry which can be 

attributed to (a) Each half of our brain has a different function 

(b) The chance is almost zero that all milliards of cells that 

build our faces will be distributed in a complete symmetry 

from our birth to death.[8]

All the parameters were slightly higher on left side than on 

right side except Me – MSP which was higher on right side 

than on left side.

Most studies of normal asymmetry have reported the reverse 

relation.[1,9] However, some reports have found the left 

hemiface to be wider.[10,11] In this study, leftsidewas 

marginally higher than Rightside incontrary to Simmons et 

al1 and Haraguchi et al9 whereas above finding is supported 

by the study done by Vig et al10and Chebib et al.[11]

The study conducted by Farkas et al12shows that most 

common and large asymmetries were found in upper third of 

face which is seen in the present study.

Maximum incisor exposure-The incisal display significantly 

increased from average to horizontal to vertical facial growth 

pattern. Contrary to this, McNamara et al.13 found that the 

vertical display on smile of the maxillary right central incisor 

could not be correlated with the skeletal vertical dimension. 

Upper Vermilion lip thickness–Upper Vermillion Lip 

Thickness is maximum in vertical growth pattern and 

minimum in horizontal growth pattern.However, Grover et 

al14showed opposite results.
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Lower Vermilion lip thickness –The Lower Vermillion Lip 

Thickness is maximum in vertical growth pattern and 

minimum in horizontal growth pattern.

Full smile Length –The Full smile length was maximum in 

average growth pattern and minimum in vertical growth 

pattern. The similar results wereobserved by Grover et al14. 

This was contrary to the results of Rigsbee et al.15 and Chetan 

et al.[7]

In this study there is high significant difference in the profile 

and smiling photograph in average growth pattern by layman 

and orthodontist. The study done by Rai et al5 showed a 

statistically high significant difference between the 

perception of the smile by the orthodontist and layperson. The 

most favored profile by VAS was horizontal growth pattern, 

followed by vertical growth pattern and average growth 

pattern. This is similar to finding done by Lundstrom et al16

The following conclusion can be drawn:

1. In cephalometric analysis, left hemiface is wider than 

right hemiface while in photographic analysis, right 

hemiface is wider than left hemiface. There was strong 

correlation seen among skeletal symmetry and soft tissue 

parameters. Soft tissue camouflaged the underling hard 

tissue.

2. Vertical grower shows maximum upper incisor exposure 

and upper and lower vermilion lip thickness. On the 

contrary full smile length was minimum in vertical 

grower.

3. The most favored profile by VAS was horizontal growth 

pattern.
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