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Abstract: Smile is characterised by upward curving of the corners of the mouth, indicates
pleasure and plays an important role in social interactions. The study was done to assess the
relation between the shape of lips, type of smile and their effect in the perception of aesthetic
between the age group of 18-30 years.The study was designed to be a photographic analysis of
smiles of 70 subjects between 18-30 years. The study was done in Saveetha Dental College,
Chennai, India during the time frame of March-April 2020. The study analysed the type of smile,
the shape of the lips and the smile line and its influence on the smile esthetics. An esthetic score
was given to the patient on a score from 1-5, five being excellent and 1 being poor. These results
were correlated to understand their influence on each other. Descriptive statistics was used to
measure frequency and Pearson’s correlation was performed to analyse the correlation.
Moderately arched lips(53%), medium smile line(66.7%) and both Cuspid and commissural
type(40%) of smile showed association with the highest grade of smile esthetics. There is a
negligible correlation between smile line and esthetic score, low positive correlation of type of
smile with the perceived esthetics, and negative correlation between shape of smile and esthetics
(-0.22). The esthetics of smile depends on the peri oral structures as much as it depends on the
teeth and associated structures.Development of an index to incorporate the aspects of lips and
face in the quantification of esthetic score would best enable to obtain a wholesome picture and
also allows standardised comparisons. Further research is encouraged.
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INTRODUCTION
Smile is one of the most important facial expressions allowing patients to express a range of emotions, helps to
interact and from a social standpoint, making it one of the most important elements of the face that catches the
eye(Pilkington, 1936). An attractive or pleasing smile enhances the acceptance of the individual in the society
and makes a major difference in interpersonal relationships(Tjan, Miller and Josephine G. P. The, 1984). Smile
is so important that any obvious defects in it could be considered a handicap(Goldstein, 1969). With awareness
regarding esthetic dentistry reaching on to more and more people, the increase in patients opting for elective
smile rehabilitation is also seeing an all time high(Qualtrough, 2002).
To create a harmonious smile there needs to be a perfect amalgamation of dental and facial
components(Venugopalan et al., 2014)(Ashok et al., 2014).While the facial components include the hard and
soft tissues,the dental components consist of the teeth and associated structures(Vijayalakshmi and Ganapathy,
2016)(Davis, 2007). Of the extra oral features, lips constitute a major role. Lips define the esthetic zone of
smile, complementing the teeth with their curvatures and contrasting colours.To better understand the influence
of lips in smile, this study analyses three different components.

e Lipshape

e Smile curve

e Type Of smile
Lip shape classified by Goldstein and Garber are of three main phenotypes(Garber and Salama, 1996; Goldstein
and Patzer, 2018) :

e Straight lips

e Moderately arched
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e Maximally arched lips
The shape of the lips plays a major role in the exposure of teeth during repose and active smile(Ahmad,
2005)(Ariga et al., 2018).They also form a major element in deciding the smile curve.
The smile curve may be defined as the relationship of the incisal edges of the maxillary anterior teeth in
relation to the curvature of lower lip during smiling(Kuhlberg and Nanda, 2005).They are:

e High smile line: Complete cervico- incisal length of the teeth and a band of gingival tissue visible

above it.

e  Medium smile line: 75-100% of maxillary incisors are visible

e Low smile line: Less than 75% of maxillary incisors are visible.
Finally coming to the type of smiles, they may be classified as(Rubin, 1974) :

e Commissural smile: Cupid bow shape of lips, corners of the mouth pulled up followed by levators of

the upper lip revealing the lip (fig4)

e Cuspid Smile: Shape of lips visualised as a diamond (fig5)

e Complex lips: Shape of the lips are visualised as two parallel chevrons. (fig 6)
The interaction of all these elements are crucial in the aesthetics of smile.Majority of the existing literature are
reviews or are regarding any one of these parameters(Subasree, Murthykumar and Dhanraj, 2016)(Basha,
Ganapathy and Venugopalan, 2018)(Kannan and Venugopalan, 2018). A review of literature by Hulsey CM et
al(Hulsey, 1970) spoke about the esthetic relation between lips and teeth. Many studies in conjunction with
orthodontics were done in relation to the smile line (Sapkota et al., 2017)(Bhuvaneswaran, 2010; Sharma and
Sharma, 2012)(Jain, Ranganathan and Ganapathy, 2017). There is limited literature on the evaluation of these
elements of smile in patient scenarios especially in conjugation with assessment of aesthetics.
Our department is passionate about research we have published numerous high quality articles in this domain
over the past years ( (Kavitha et al., 2014) , (Praveen et al., 2001),(Devi and Gnanavel, 2014), (Putchala et al.,
2013), (Vijayakumar et al., 2010), (Lekha et al., 2014a, 2014b) (Danda, 2010) (Danda, 2010) (Parthasarathy et
al., 2016) (Gopalakannan, Senthilvelan and Ranganathan, 2012), , (Govindaraju, Neelakantan and Gutmann,
2017), (P. Neelakantan et al., 2015), (PradeepKumar et al., 2016), (Sajan et al., 2011), (Lekha et al., 2014a),
(Neelakantan, Grotra and Sharma, 2013), (Patil et al., 2017), (Jeevanandan and Govindaraju, 2018), (Abdul
Wahab et al., 2017), (Eapen, Baig and Avinash, 2017), (Menon et al., 2018), (Wahab et al., 2018), (Vishnu
Prasad et al., 2018), (Uthrakumar et al., 2010), (Ashok, Ajith and Sivanesan, 2017), (Prasanna Neelakantan et
al., 2015).This study hence aims to assess the type of smile, the shape of lips, and the smile arc in patients and
associate them with the element of aesthetics.

MATERIALS AND METHODS

The current study was designed to be a photographic analysis of smiles. The study was conducted in the month
of march 2020 in Saveetha Dental College, Chennai, India. 70 photographs were selected based on inclusion and
exclusion criteria. The photographs were obtained from the database of the college consisting of over 26000
case sheets.

Inclusion Criteria

Patients between the age group of 18-35 years
Good oral hygiene

All the maxillary anteriors present

No gross facial deformities

Exclusion criteria

Patients having anterior crowns or restoration

Caries in the anteriors

Broken or fractured anterior teeth

The study was presented before the institutional review board and ethical clearance was obtained. Consent was
obtained from the patients and confidentiality was maintained.

The smile line, Type of smile and the shape of lips were assessed for individual patients and the obtained results
were tabulated. An Esthetic score was given to the patients on a scale of 1-5, where 5 being excellent esthetics
and 1 being poor esthetics, and this score was correlated with the properties of the lips, to derive a relation of
which factors contribute to creating an esthetic smile. Descriptive statistics was performed to analyse the
frequency and percentages, Pearson’s correlation analysis was performed to derive at the relation between the
factors.

RESULTS AND DISCUSSION:

Moderately arched lips(53%), medium smile line(66.7%) and both Cuspid and commissural type(40%) of smile
showed association with the highest grade of smile esthetics( Table 1). There is a negligible correlation between
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smile line and perceived esthetics(0.151), a low positive correlation between type of smile with the perceived
esthetics (0.48)and negative correlation between shape of lips and esthetics (-0.31)

Esthetics has become a major part of modern day restorative and reconstructive dentistry, aiming to achieve a
natural and harmonious smile(Jyothi et al., 2017; Han, Lee and Choi, 2018)(Dhanraj et al., 2014; Ganapathy et
al., 2016).The idea of beauty and harmony is not constant and varies between nationalities and populations, let
alone from person to person(Jahanbin and Pezeshkirad, 2008). So to assess and quantify the relation between
different factors that influence the balance of smiles comes off as tricky. The current study aims to assess the
factors of lips and its role in the perception of smile.

The relation between lips and teeth as currently existing in the literature is quite vast and varied based mainly
on the specialisation of the author(Ajay et al., 2017)(Selvan and Ganapathy, 2016)(Duraisamy et al., 2019).
According to Stallard et al (Stallard, 1964), an orthodontist, reported in his study the lip-teeth relation to be
important for three reasons; (1) Forces associated with lips play a role in alignment and position of the upper
incisors(2) position of the lower lip is essential as it helps in carrying the food between the incisor(3) the lip
closure should be unstrained and graceful.He stressed on these factors to be present after completion of an
orthodontic treatment(Ashok and Suvitha, 2016). According to the ‘Dynesthetic Concept’ of Frush and Fisher
(Frush and Fisher, 1958) there are three major considerations: Age, Gender and Personality. This theory stressed
mainly on the concept of a smile curve. Authors like Brodie and Howell(Brodie, 1950; Frush and Fisher, 1958;
Tomoyasu, Yamaguchi and Maki, 2011) discussed the importance of lips in positioning of the teeth and
emphasized how the musculature can guide the teeth into occlusion.

In the current study we tried to evaluate three aspects of the lips influence in smile, pertaining to the population
of south India. The results from the study revealed that the most commonly seen lip shape is straight lip, and the
highest score of esthetics was associated with moderately arched lips, resulting in a negative correlation (-0.31)
between the association. The shape of the lips play a major role in assessing the cervico-incisal height of the
anterior teeth and decide how much exposure is too much(Morgan and Haug, 2002). In terms of smile line,
Medium smile line was the most frequently seen and it also showed association with highest esthetic score
graded. A similar study by Kaya B et al (Kaya and Uyar, 2013), revealed that gingival exposure had a negative
correlation with esthetics of smile and they preferred flat smiles with minimal gingival display. In another study
by Taki AA et al (Taki et al., 2017) correlation was made between smile line and the length of the face, and they
reported that both high smile line and low smile were perceived to be unattractive as compared to the Medium
smile line.

We also assessed the popularly seen types of smile and their correlation with esthetics. Commissural type of
smile was predominantly reported, and both commissural and cuspid smiles showed correlation with the highest
scores of esthetics. The Complex smile epidemiologically is also quite rare and is believed to be seen in 2% of
the population(Philips, 1999; Taki et al., 2017).

With the necessity for ‘Smile Therapy’ at an all time high it is of high importance to understand the influence of
perioral structures in the perception of smile. The results of this study were limited by the fact that there was
only 1 observer evaluating the scores, which could potentially be a bias. Further research with larger sample size
and a multi centric approach to this is encouraged.

CONCLUSION

With the limitations of the study it was found that moderately arched lips and medium smile lines were
associated with higher esthetic scores. It was also found that cuspid and commissural types of smiles were also
associated with higher esthetics. Incorporating these elements into standardised indices could help the evaluator
to assess and quantify the elements contributing to a harmonious smile. This could even make communication
easier between the dentists as well as between the dentist and the patient. Further research is encouraged with a
larger sample size and a more multi centric approach.
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Table 1: The table describes the frequency distribution of the esthetic score with respect to the

various parameters of the lips, and the correlation coefficient. Both cuspid and commissural
smiles showed correlation with the highest esthetic grade. Medium smile line and moderately
arched lips were also associated with highest esthetic scores. While the lip shape showed a

negative correlation with the aesthetic score, the other parameters; smile line and type of smile

showed positive correlation.

Aesthetic Score Correlation
coefficient
Poor Average Good Very Good | Excellent
Gender Male 0(0%) | 9(69.2%) 12(54.5%) 7(36.8%) 10(66.7%0)
0.52
Female 0(0%) | 4(30.8%0) 10(45.5%) 12(63.2%) | 5(33.3%)
Type Of Smile
Cuspid smile 0(0%) | 6(46.2%0) 7(31.8%) 7(36.8%) 6(40%)
Commissural smile 0(0%) | 6(46.2%0) 11(50%) 9(47.4%) 6(40%) 0.48
Complex smile 0(0%) | 1(7.7%) 4(18.2%) 3(15.8%) 3(20%)
Smile Line
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Sha.S. Hariharana et al / Correlation of Lip Shape and Type of Smile in The Perception of Aesthetics in

Patients Between18-30 Years - A Photographic Study

Low 0(0%) | 4(30.8%) | 2(9.1%) 4(21.1%) | 1(6.7%)
Medium 0(0%) | 8(61.5%) | 14(63.6%0) 11(57.9%) | 10(66.7%0) i
High 0(0%) |1 (7.7%) 6(27.3% 4(15.8%) | 4(26.7%)
Lip shape
Straight Lips 0(0%) | 6(46.2%) | 6(27.3%) 12(21.1%) | 5(33.3%)
Moderately arched 0(0%) | 5(38.5%) | 12(54.5%) 3(21.1%) 8(53.3%) o
Maximally arched 0(0%) | 2(15.4%) | 4(18.2%) 4(63.2%) | 2(13.3%)
Table 2: Table shows the frequency distribution of Aesthetic scores.
Aesthetic scores Frequency Percent
Average Aesthetics 13 18.8
Good Aesthetics 22 31.9
Very Good Aesthetics 19 27.5
Excellent Aesthetics 15 21.7
Smile Ling

Percentage distribution of smile lines among patients
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Fig.1: Bar Graph shows correlation of perceived aesthetic score (X-axis) with the percentage
distribution of smile lines among patients (Y-axis). The graph shows the correlation of medium
smile lines (green) is highest with excellent esthetics . Low smile line (blue) is correlated with
average aesthetics. Pearson’s correlation was done and shows a negligible correlation (0.151).
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Type Of Smilz

B Cuspid smile
I Commisural Smile
a Complex Smile

Percentage distribution of types of smiles among patients

Pooresthetics  Average  Good Esthetics Ver%Good Excellent
Esthetics Esthetics Esthetics

Aesthetic Score

Fig.2: Bar graph depicts the correlation of the perceived esthetic scores (X-axis) with type of smile
(Y-axis). Commissural smiles (blue) and cuspid smiles (green) showed greater correlation with
higher perception of esthetics. This relation showed low positive correlation, 0.48. (Pearson’s
correlation)

Lip Shape

W Straight lips
W Woclerately arched
O Maximally arched

o
ki

Percentage of distribution of types of lip shape among
patients
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Fig.3: Bar graph depicting the correlation between the perceived esthetic score (X-axis) and the
frequency distribution of percentage of the lip shapes (Y-axis) seen among the subjects. The graph
shows that Straight lips (blue) were correlated with very good esthetics and Moderately arched
lips (green) were correlated with good to excellent esthetics. This relation showed a low negative
correlation when assessed using Pearson's correlation. (-0.31)
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Fig. 4 : Image interpreted as Patient with characteristic “commissural” or “cupid bow” shaped
smile; moderately arched lips and medium smile line.

Fig.5: Image interpreted as Patient with characteristic “cupid” or “diamond” shaped smile;
moderately arched lips and medium smile line.
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Fig.6: Image interpreted as Patient with characteristic “complex” or “parallel chevron” shaped

smile; moderately arched lips and medium smile line.
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