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Introduction

The demand for elective procedures solely for improving esthet-
ics is evergrowing. As a result, Orthodontists should have a good 
understanding of  qualitative, quantitative, objective facial features 
which are considered as attractive and beautiful [31]. One of  the 
main requirements for better esthetics is the balance between the 
proportions between the various structures of  the face. Many lin-
ear and angular measures of  soft tissue profile and different ceph-
alometric analysis have been developed to determine ideal pro-
portions [1]. The most common reason for seeking orthodontic 
treatment is enhancement of  facial beauty through orthodontic 
and orthognathic procedures [27]. Unlike the 1980s, when 25% 

of  patients required orthodontic treatment for esthetic reasons, 
today that percentage has risen to 75%, which means that 3 out 
of  4 patients request an improvement of  facial appearance [4].

Beauty is not an exact science but according to some plastic sur-
geons there is a specific proportion system that includes facial 
height, width and symmetry [21]. However, the definition of  an 
attractive and beautiful face is subjective, with many included 
features- social, cultural, ethnic and age [5]. The beauty of  the 
person’s face is determined by the harmony of  proportions and 
symmetry. Ideal proportions are directly related to these propor-
tions and is explained by a ratio 1:1.618 [23].

 The knowledge of  divine proportion exists since ancient Greek 
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sculptor Phidias and it was first scientifically described by Filus-
Bonacci, the discoverer of  the numerical value of  the divine pro-
portions [15, 25]. More relevant to the dental profession as well as 
the medical profession are divine proportions of  the human face 
[20]. This particularly applies to the orthodontic treatment, given 
that the objectives to be achieved at the end of  treatment include 
esthetic harmony along with functional stability [24].

The aim of  our study was compare the facial proportions be-
tween the three different sagittal skeletal patterns and to estimate 
the deviation of  these values from that of  the golden proportions.

Materials And Methodology

The sample consists of  frontal photographs of  60 individuals. 
The sample was divided into three groups of  20 each based on 
their skeletal classification as : skeletal class I, II, III. It was a ret-
rospective study conducted in the Department of  Orthodontics 
at Saveetha Dental College, Chennai.

The facial photographs were taken in natural head position (NHP) 
using Canon Central Power Shot G6, 7.1 MP, with the same dis-
tance of  1.2mm. After training and calibration, all measurements 
on photographs were performed (Fig 1). In order to test the fea-
sibility and reproducibility of  the measurements, 12 photographs 
were selected and reassessed by the same author after 2 weeks.

The soft tissue points used for obtaining linear distances were 
measured. In the photographs, the following parameters were 
measured:

1) Length of  the face:

- Tr-Me= height of  face
- Distance between bizygomatic points= width of  face
- Me-Sto= lowest point on chin and point where upper and lower 
lip merge
- Sto-LC= point where the upper and lower lip merge and corner 
of  the eye
- Me-Ln= Lowest point on chin and outer edge of  nostril
- Ln-Tr= outer edge of  nostril and highest point of  the forehead

2) Division of  the face:

Horizontal thirds of  the face

a) upper third (Tr-Gl)
b) middle third (Gl- SubN)
c) lower third (SubN- Me)

3) Ideal proportions of  the face:

The ratio of  the width of  face to the height of  face is supposed 
to be 1 : 1.618
The ratio of  Sto-Me: Me-Lc is supposed to be 1:1.618
The ratio Me-Ln: Ln-Tr is supposed to be 1:1.618

Statistical Analysis

Statistical tests were performed using SPSS software Version 20.0 
(SPSS Inc, Chicago). For analyzing the similarity of  vertical thirds 
and horizontal fifths of  the face, in each group, one-way ANOVA 
was applied and in cases where ANOVA showed statistically sig-
nificant, difference between parameters- post-Hoc Tukey’s HSD 
test for multiple comparisons was applied. In all analysis, the sig-
nificance level was set at 0.05.

Results and Discussion

The Kappa coefficient ranged from 0.715 to 0.9 which rated the 
reliability of  the test results to be from good to fairly good in 
agreement. In Table 1, ANOVA test of  variance was used to de-
termine variations in ratio between width to height of  face in three 
skeletal malocclusions. Skeletal class I and III groups showed sig-
nificant differences. But significant variations in Golden Propor-
tion values were seen in Skeletal class II and III groups.

In Table II, ANOVA test of  variance was used to determine vari-
ations in ratio between Sto-Me:Sto-LC in three skeletal malocclu-
sions. Skeletal class I and III groups were statistically significant. 
Skeletal class II and III groups were also statistically significant. 
Variations from Golden Proportion Values were seen in Class II 
and Class III groups. Differences in values from Golden Propor-
tion Values were seen in Class II and Class III groups. It is not 
consistently seen in most features of  Class II, III patients in Dra-
vidian Population.

This study was done to evaluate the differences in facial propor-
tions between skeletal class I, II, III malocclusions. Comprehen-
sion and analysis of  facial parameters are necessary in different 

Figure 1. Determination of  facial characteristics done with the following identification marks (soft tissue points) in MS-
Word for calibration of  distances in mm.
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fields of  medicine and dentistry especially among specialists like 
plastic surgeons, maxillofacial surgeons, orthodontists and pros-
thodontists [29].

Keeping that in mind, there is a need for clinicians who work 
in a maxillofacial region to understand and become familiar with 
guidelines for esthetic standards and parameters of  soft tissues 
[13]. Our study results were similar to Bashour et al who stat-
ed skeletal class I malocclusions to be more in correlation with 
Golden Proportion. Bashour et al stated that there are four most 
important tips for determining effectiveness: averageness, sexual 
dimorphism, youthfulness and symmetry [26]. A surgeon who is 
planning for facial cosmetic, plastic or reconstructive surgery can 
potentially gain both profound comprehension and better quality 
surgical results by appreciating these findings [17].

Division of  the face into thirds and fifths is a commonly used 
photogrammetric method for assessing facial symmetry. In our 
study, all of  these measures were uniform in the group selected 
and we selected measurements that could be reproduced by dif-
ferent operators [30]. Several ‘neonatal’ characteristics, such as 
relatively large forehead and a rounded and smaller face in gen-
eral, stated that ‘babyness’ is the characteristic that separates them 
from the normal group. Considering a majority of  parameters of  
the face, more correlated phases had a smaller face [5]. Mack was 
the first to demonstrate the practical applications of  ideal propor-
tions for improving facial esthetics [8]. He discussed the impor-
tance of  treating the dentition to the face based on the divine 
proportion. According to him, the lower 1/3rd of  the face sig-
nificantly influences facial appearance [10]. As proof, he stresses 
the public’s preoccupation with fullness of  the lips and the impor-
tance of  a pleasing smile [22]. These so-called Vitruvian Thirds in 
the lower face have to be adjusted to a 30% upper lip, 70% lower 
lip-chin projection [18]. In our study, attractive groups (Class I) 
showed harmonized lower third of  the face, with lower facial in-
dex (subnasale-stomion, stomion-menton) in accordance with the 
beauty cannon [11]. Therefore, this ideal ratio should be suitable 
in the planning concept for treatment in the facial region. These 
distances and divisions in the lower-third of  the face are one of  
the most important in the evaluation of  facial beauty, given the 
fact that the lips and the chin highly determine female beauty [19].
Ferrario et al reported that attractive women share similar facial 
characteristics such as increased upper facial third, smaller face 
and more voluminous lips than non-attractive ones [7]. In addi-
tion, it was stressed that the length of  the nose was therefore 

smaller on the skeletal class I group [16]. In the study by Hall et 
al, it was shown that thickness of  the lips was one of  the main 
features in the beauty perception based on a poll among ortho-
dontists and the general public [9]. In some cases, standard cam-
era distortions in cinema images made certain female faces appear 
more beautiful because they are overall ‘shortened’ [17]. In our 
study, the values for vertical length parameters such as distance 
between points Me-ch and ch-LC as well as Me-LN and LN-Tr 
which should be in relation determined by ideal proportions, 
differed in the group of  skeletal class II, III malocclusions [14]. 
Therefore, faces of  skeletal class I proportions are closer to the 
ideal proportions [3].

Torsella et al found that some of  the neoclassical canons can be 
considered still valid, while others seem to be updating [2]. Ac-
cording to their research, it seems that reductions in facial mid-
dle-third, in distance between eyes and in nose dimensions have 
occurred as well as relative enlargement of  eyes and mouth width 
[28]. These guidelines considering facial beauty can be used for 
improving patients facial appearance [6]. Clinicians must be aware 
that each and every person has their own beauty perception, so 
these results should be viewed with caution [12].

Conclusion

Facial beauty and determinants are one of  the more arguable top-
ics among surgeons, dentists and orthodontists. Skeletal class I 
malocclusions are closer to Golden Proportion ratios. Significant 
difference seen between Golden Proportion values and Class II, 
III malocclusions.
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