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INTRODUCTION




INTRODUCTION

Face depicts the overall attractiveness of an iddal in which smile forms a fundamental
role’. A Smile is an individual’s ability to express ihemotion and is the sum of many attribdtes
The value of an attractive smile is indubitablesraile is considered the universal friendly gesture
in all cultures. An attractive smile in modern sdgiis often considered an asset in interviews,
work settings and social interactiSnSmile esthetics has become a primary concerpdtients

and orthodontists, because it is a primary reasowhich patients seek orthodontic treatment

Social perception of esthetics is the most valuabld for assessing overall facial
attractiveness. Facial attractiveness is best eleéfry an attractive smile. Hence achieving the best
smile has often been very challenging for Orthotdtsit An esthetic smile is a result of various
components acting in unison with perfect balanaawéculature and teeth. Therefore establishing
ideal esthetics may be obstinate and requiresusditanning A number of variables affects the
attractiveness of smile which in turn influences dverall facial attractivenesd/arious authors
have contributed to the field of smile esthetiasyaver very few emphasizes the importance of

smile in all three planes of spéce

The subjectivity of beauty makes it difficult totaslish clear cut esthetic goals for
diagnosis and treatment planning. It is often gmesto formulate guidelines to optimize
dentofacial esthetics while still satisfying otlygralS. Major arena of research interest in terms

of smile esthetics have been confined to analyisisugous attributes of smile in frontal view. To



our knowledge, no studies has considered the diifer in perception of smile esthetics from

frontal and profile view shot simultaneously. Tfastor is addressed in this study.

Havens et &P reported that tooth alignment is a more imporfantor than the eyes for
evaluating facial esthetics. Therefore, contemgoaathodontists must consider esthetic smiles
by managing the dentition and soft tissues. Inicdinorthodontics, patient-driven esthetic
diagnosis and treatment planning have become imporThus, smile analysis has become an
essential element of diagnosis and treatment pignfiihe necessity to conduct this study is to
find a correlation, if any between subjective abgeotive assessments of smile. In order to record
the posed smile from frontal and profile view, thdjicameras were used which were placed at

right angles to each other a fixed predeterminsthdce from the sampfé.

Hence thaim of this study was to evaluate smile estheticdlitheee planes of space and
to relate it to overall facial attractiveness. Turequeness of this study is the use of two digital
cameras for recording smile simultaneously fromtaband profile view. Subjective and objective

assessment of posed smile are done on the samples.

REVIEW OF LITERATURE




REVIEW OF LITERATURE

B. L Herzberg et al(1952)2 made an effort to show definite landmarks or festio be
examined in faces so that treatment may be plaaoeordingly with the thought in mind of not
distorting favorable facial esthetics and of impngvpoorly balanced faces. He states that not only
does the orthodontist align teeth, but he can aed requently improve the functional values of
denture, the health of the teeth and soft tissmelscaeated harmony of facial features where
disharmony and imbalance previously existed. Tle @b orthodontists is not to make the tooth

straighter, but rather that of the dentofacial opédist.

Harvey Peck and Sheldon Peck et al (1978yeviewed many refined concepts of facial
esthetics from ancient Egypt through the Renaissard Western civilization recorded in
sculpture. They mentioned that society today passk=als of facial esthetics and the disciplines
of psychology and sociology helps in identifyingoptar esthetic preferences. It was also stated

that the orthodontic community has neglected tdysthe publics esthetic view point.

Ernst K. Janzen et al (1977 states that the primary treatment goal in orthadsris to
produce a well-balanced functional occlusion. Hoevewa well-balanced smile is an additional,
most important treatment objective. A proper eviadueof facial esthetics requires careful clinical
inspection of the patients smile before treatm@&mhroences. The ultimate position of anterior
teeth has a great influence on the relationship®fips to each other and to the surrounding and
underlying facial structures. The teeth should lmved with one mode of movement in a direct
vector line, avoiding “round tripping” as much asspible. Improved facial balance during smiling
is an essential treatment objective and adds amriamt dimension to successful orthodontic

treatment.



T.G. Matthews et al (1978Y stated that the anatomy of the smile is an intquae of
dentistry. Its understanding involves close scyutih all elements of the oral region. It is not
enough to establish the size of teeth based ohitfireand low lip lines, size of the mouth, and a
shade to blend with the age and complexion. Toteraaharmonious smile the dentist must
maintain or create the normal curvature of the, fggeper exposure of the red zone of the lips, an
undistorted philtrum, and undisturbed nasolabiabges. These entities, maintained in harmony
with the exposed teeth, constitute the anatomysohi¢e.

Sheldon Peck et al (1992§ stated that the biological mechanism underlyimpiyial
smile line appears to include the combined effectseveral variables like anterior maxillary
excess of 2 — 3 mm additionally, greater muscudgacity to raise the upper lip on smiling and
supplemental associated factors, including excessierjet, excessive interlabial gap at rest and

excessive overbite.

Ronald J. Mackley et al (1992 stated that a profile photo is not a reliable seunf
information to determine what a person’s actualetaioks like. To maximize the potential for
improving smile, one must include into treatmerdrplan objective to move the anterior teeth

vertically to improve their relationship to smilitig line.

Julie C. Faure et al (2002¥ evaluated the effect of facial symmetry and itemar
distance on the assessment of facial aesthetictpréathat are often suggested as major
contributors to facial aesthetics and concludetl senmetry and inter ocular enlargement had a
negative effect on facial esthetics.

Marc B. Ackerman and James L. Ackerman et al (20029 stated that smile analysis and
smile design generally involve a compromise betweenfactors that are often contradictory: the

esthetic desires of the patient and orthodontistl the patient's anatomic and physiologic



limitations. Using digital video and technologyethractitioner can evaluate the patient’s dynamic
anterior tooth display and incorporate smile analysto routine day practice. Esthetic smile
design is a multifactorial decision-making proctsst allows the clinician to treat patients with
an individualized, interdisciplinary approach.

Orlagh Hunt et al (2002¥° found that the attractiveness of a person’s simiiefluenced
by the amount of maxillary gingival exposure. M@attractive ratings were awarded to those
smiles where the amount of gingival exposure wdbkiwihe range of 0-2 mm.

David M. Sarver and Marc B.Ackerman et al (2003} stated that the “art of the smile”
lies in the clinician’s ability to recognize thegitive elements of beauty in each patient and to
create a strategy to enhance the attributes thatfiside the parameters of the prevailing estheti
concept. New technologies have enhanced our atlisge patients better and had facilitated the
guantification and interaction of newer conceptdusiction and appearance. Visualization and
guantification of the dynamics of the smile is atdge process. The first crucial step is the dinic
examination. The key element in this evaluationthe direct measurement of lip—tooth
relationships both dynamically and in repose. Retaking is the second step in this process.

David M. Sarver and Marc B.Ackerman et al (2003% discussed a comprehensive
methodology for recording, assessing, and plantiegtment of the smile in 4 dimensions.
Orthodontic history, beginning with Angle and Wueglrphas taught us that the “art of the smile”
lies in the clinician’s ability to recognize thegitive elements of beauty in each patient and then
create a strategy to enhance the attributes thatfiside the parameters of the prevailing estheti
concept. The difference between contemporary oghiicl practice and that of our predecessors
is that we now can dynamically visualize and qugrmur patients’ smiles. Orthodontic diagnosis

has, in a certain sense, come full circle.



Jenny R. Maple et al (2005F evaluated the perception of facial attractivenagsrofile
digital photographs that were incrementally altetted produce different combinations of
mandibular anteroposterior positions and lower réotefacial heights. Interactions of the
anteroposterior and vertical dimensions and thenihade of these changes in each dimension
influence the perception of facial attractivendgbg more extreme deviations that result in the
vertical dimension accentuating the horizontal disien toward an extreme Class 1l or Class |l
were scored as the least attractive.

Roy Sabri et al (20053 stated that an optimal smile is characterizedrbyper lip that
reaches the marginal ginigiva, with an up or straigurvature between the philtrum and
commissures; an upper incisal line which is coientdwith the border of the lower lip; minimal
or no lateral negative space; a commissural limecaclusal frontal plane parallel to the pupillary
line; and pleasantly integrated dental and gingbe@hponents. These concepts of smile esthetics
are not new, but are too often overlooked in ortimit treatment planning. The eight components
of the smile should be considered not as rigid daudes, but as artistic guidelines to help
orthodontists treat individual patients who areaggdmore than ever, highly aware of smile
esthetics.

Steven J. Lindauer et al (2005} had studied the effects of two common proceduses u
to correct deep overbite due to the assumption dlkatbite correction, specifically maxillary
incisor intrusion, will lead to smile arc flattegirand consequently reduce smile attractiveness.
The results of their study suggested that stramghteof the smile arc is a common occurrence

during orthodontic treatment and not necessarlpted to maxillary incisor intrusion.



Theodore Mooreet al (2005%¢ stated thahaving minimal buccal corridors is a preferred
esthetic feature in both men and women, and laugped corridors should be included in the
problem list during orthodontic diagnosis and tneatt planning.

Erdal Isiksal et al (20063’ stated thasubjects with ideal occlusions and Class | patients
treated with or without extractions were not difietiated in smile esthetics by 6 panels of judges
(orthodontists, plastic surgeons, artists, geneeaitists, dental professionals, and parents).
Transverse characteristics of the smile appear®e tw@f little significance to an attractive smile.
Maxillary gingival display and the ultimate posii®of the anterior teeth have definite effects on
smile esthetics. Treatment modality alone has rexdiptable effect on the overall esthetic
assessment of a smile.

Sanjay Manhar Parekh et al (2006%° evaluated changes in attractiveness on the basis of
computerized variations of smile arcs and buccaidars for male and female smiles judged by
orthodontists and laypersons. They concluded thidtlaypersons and orthodontists prefers smiles
in which the smile arc was consonant and buccaidms were minimal. Significantly lower
attractiveness ratings were found for smiles wahd$mile arcs and excessive buccal corridors.

Christopher Maulik and Ravindra Nanda et al (2007§° established dynamic norms for
the smile and showed that orthodontic treatmenthtnigt flatten the smile arc as previously
suggested, and, furthermore, that RME appears &sdeaciated with a decreased buccal corridor.

Pieter A. A. M. van der Geld et al (2007pstated thaa reliable assessment of the smile
line and tooth and gingival display during smiliagd speech can be obtained with this digital
videographic method. Moreover, this method is &létdor clinical practices. In view of the

increasing esthetic demands of patients with regaaithodontics, esthetic dentistry, and dental



surgery treatment, irreversible procedures in dantal esthetics should be undertaken only when
adequate information is obtained regarding theesamid functional tooth display.

Pieter Van der Geld et al (2007} statedthatsize of teeth, visibility of teeth, and upper
lip position are critical factors in self-perceptiof smile attractiveness (social dimension). Tooth
colour and exposure of ginigiva are consideredcatitfactors in satisfying smile appearance
(individual dimension). Smiles with disproportiorgihgival display are judged negatively and
correlate with personality characteristics.

Laurie McNamara et al (2008¥° stated that theertical lip thickness proved to be the
most influential variable in smile esthetics. Thgngicant relationship of protrusion of incisors
with the vertical thickness of the vermilion bor@éupper lip should be considered when planning
orthodontic treatment.

Pieter Van der Geld et al (2008F concluded that the upper premolars and first marar
part of the aesthetic zone in most patients. Lipeth relationships during spontaneous smiling,
speech, and at rest follow a consistent pattere. Jignificant reduction in maxillary lip line
heights with age should be taken into consideratiarthodontic treatment planning.

Roxanne Shafiee et al (2008)stated that thelinician judges demonstrated a high level
of agreement in ranking the facial attractivmnef profile, full-face, and smiling photographs
of a group of orthodontically treated patients waastual differences in physical dimensions were
relatively small. The judges’ rankings of the smgli photographs were significantly better
predictors of their rankings of the triplet of eguditient than were their rankings of the profile

photographs.



Vinod Krishnan et al (2008} stated that smile analysis should be an importspect of
orthodontic diagnosis and treatment planning. Qltmbists should not disturb consonant smiles
but create them with proper bracket positioning.

Brian J. Schabel et al (2009f analyzed if any correlations could be found betwee
subjective evaluations of posttreatment smileswagtwith clinical photography and rated by a
panel of orthodontists and parents of orthodorgitepts, and objective evaluations of the same
smiles from the Smile Mesh program and concludatinb objective measure of the smile could
predict attractive or unattractive smiles as judgebjectively.

Brian J. Schabel et al (2009} stated that the Q-sort was more reliable than/thg for
measuring smile esthetics. Orthodontists and pam@ndrthodontic patients agreed with respect
to grading of “attractive” and “unattractive” snmsleLaymen had less acceptance with respect to
“attractive” and “unattractive” smiles.

Caroline de Deus Tupinamba” Rodrigues et al (200%) stated thatthe absence of
variations from beauty norms of a smile has a p@sitmpact on its esthetic perception, but
variations from the norms do not necessarily rasuleduced attractiveness.

Hideki loi et al (2009f” had modified the buccal corridor to judge the effeaf buccal
corridors on the smile attractiveness between thie snd female raters for both the orthodontists
and dental students and concluded that both thedwntists and dental students preferred broader
smiles to medium or narrow smiles.

Shyam Desai et al (2009§ established the age-related dynamic norms. Asdimidual
ages, the smile gets narrower in the vertical esmsverse dimension. This dynamically measures

the muscles ability to create a smile that decseasth an increase in age.



Brian J. Schabel et al (2010 found that a positive correlation was noted betwise
measurements obtained from smiles captured bycaliihotography and those captured with
digital video clips. Hence he concluded that a ¢&ad digital photograph appears to be a valid
tool for analyzing the posttreatment smile.

David C. Havens et al (2010¥ stated that the presence of a malocclusion hagatine
impact on facial attractiveness. Orthodontic cdroecof a malocclusion affects overall facial
esthetics positively. Laypersons and orthodonagi®e on attractiveness ratings. Overall facial
balance is the most important factor used in dagidicial attractiveness.

Elaine Brough et al (20104 stated that the morphology, size, and shade ahtoellary
canine in patients having orthodontic space closun@ lateral incisor substitution can have a
marked effect on perceived smile attractiveness.

Elham S. J. Abu Alhaija et al (2010)° showed that profession and gender affected buccal
corridor spaces (BCS) and midline diastema attrangss ratings. Wide BCSs, a gingival display
of more than 2 mm, and the presence of a midliasteina of any size were rated as unattractive
by all groups.

Federica Verdecchia et al (20105 investigate whether anterior dental alignment-ito8
10-yr old children influences the first impressiaigheir peers, and to verify the validity of the
tested method. The results demonstrated that dngeusf a questionnaire was reliable tool both
from an internal coherence standpoint and from st—tetest reliability perspective. When
evaluating information regarding the five areagmtdrest, it could be seen that 8- to 10-year-olds
viewed their peers with well-aligned teeth moregatiously as far as honesty, personal happiness,

and intelligence were concerned. However, there weastatistically significant difference with



regard to pleasantness and extroversion in childiém harmonious, as opposed to crowded or
proclined anterior teeth.

Goutam Chakroborty et al (2010} aimed to determine the role of gingival component
in designing a smile and concluded that differastdrs of central zone of smile have fair to good
correlation with lip dynamics as assessed by simdex.

Mohan Bhuvaneswaran et al (20105 provided an organized and systematic approach is
required to evaluate, diagnose and resolve esthetilems predictably. It is of prime importance
that the final result is not dependent only onltduks alone. The ultimate goal as orthodontists is
to achieve pleasing constitution in the smile framok by creating an arrangement of various
esthetic elements.

Nathalie Ghaleb et al (2010 stated that upper incisor inclination affects smiésthetics
in the profile view. There is significant interamti effect between appreciation of incisor
inclination and the judge’s profession. Incisorlimation above normal standard values was
preferred by all panels for optimum smile aestlsetin the aesthetic photographic position, the
preferred incisor is angulated 93 degrees to tmedmwtal line and +7 degrees to the lower facial
third. Orthodontists tend to prefer labial crowrrgiee in comparison with lingual crown
inclination.

Sarah H. Abu Argoub et al (2010}’ studied the influence of altering antero-posterior
(AP) and vertical proportions of the lower face @sceffects on rankings for facial attractiveness.
A Class | profile of males with a normal lower faoeight and Class | profile of females with a
reduced lower face height were ranked as mosttttea Class Il male and female profiles with
increased lower face heights were ranked as l¢@atiive. As the vertical and AP dimensions

diverged from normal, attractiveness decreasedgésavith Class Il profile and increased lower



face heights were considered less attractive tbharegponding images with Class Il profile and
reduced lower anterior facial heights. Gender haiimted influence on the perception of
attractiveness. A difference in perception of peoéittractiveness was found between dentists and
lay people.

Ana B. Macias Gago et al (2013j designed a study to determine if the faces consitle
more beautiful in a young population exhibit thensgparameters used by orthodontists to assess
successful results. The findings show that the sSfamensidered more attractive fulfilled the
cephalometric and facial norms.

Catherine McLeod et al (2011 stated that individual perception of smile estgti
influenced by national/cultural background can éffaultiple variables in unequal ways and must
be considered in research and clinical settings.

Guilherme Janson et al (201 %} stated that that smile attractiveness is simildréatment
protocols of one , three, and four premolar extoast and that widths of buccal and posterior
corridors do not influence smile attractivenesthase groups.

Li Cao et al (2011)° stated that both maxillary incisor labiolinguatlination and AP
position play an essential role in the estheticthefsmiling profile. However, when formulating
treatment plans, dentists should never underesithatlabiolingual inclination’s influence on the
smiling profile.

Pieter Van der Geld et al (201 P} stated that smile line analysis can be perforreéahly
with a 3-grade scale (visual) semi quantitativénestion. For a more comprehensive diagnosis,
another measuring tool is proposed, especially atiepts whose gingiva is exposed

disproportionately.



Sabrina Elisa Zange et al (2012¥ determined the perception of orthodontists and
laypersons regarding the size of the dark spactseibuccal corridors and how that affects smile
esthetics in individuals with long and short facEise presence or absence of dark spaces in the
buccal corridors has little influence over smiléhetics. Hence, while this aspect should be
considered in the orthodontic diagnosis, ther@isonfirmation for expanding the buccal corridor
to eliminate dark spaces unless they are extreeatient.

Hagai Miron et al (2012¥° stated that in in subjects with a high smile patt¢l) short
upper lip length, (2) low smiling/resting upper lgngth ratio, (3) inferior attachment of the upper
labial vestibule, and (4) prominent upper lip vdiom was found.

Hrushikesh Aphale et al (2012) presented the importance of smile characteristics
obtaining the desired results during orthodongatment. The characteristics of smile as a tool to
orthodontic practice may aid in giving the dendistuccessful clinical practice

Angela I-Chun Lin et al (2013%’ Smile esthetics increased with increased recruitrog
muscles involved in smile production. The resukksewhealthy across the subjects, suggesting that
objective rating methods for assessing dynamicesasthetics could become an important clinical
tool.

Bhavna Singh et al (2013} stated that with age, the smile gets narrowerioadly,
especially for the male population. The patteritdnge observed in the present study must be
considered and incorporated during treatment ptagta deliver healthier and long-lasting results
to patients of all age groups.

Burcak Kaya et al (2013%2 stated that many factors affects smile attraceégsnHowever,
the influence of the interaction of several facigraot as well known. Additionally, patients and

clinicians might view smile esthetics differentliExamining other factors influencing the



perception of smile attractiveness might be of helglinicians for developing more satisfying
treatment plans for their patients.

Joan F. Walder et al (2013¥ stated that esthetic considerations play an isangby
important role in patient care, and clinicians naedethodology that includes imaging techniques
to capture the dynamic nature of the smile. Phatoigs of posed smile are used on a daily basis
to help aid in diagnosis and treatment planning.

Anthony L. Maganzini et al (2014%' stated that smile esthetics is improved by
orthodontic treatment regardless of the initiales#y of the malocclusion. In other words, patients
with complex orthodontic issues or their countetparith minor issues benefitted equally from
treatment in terms of their smile attractiveness.

Bruna Dieder Correa et al (2014% stated that the perceptions of unilateral asymiasetr
in the gingival margin levels of the maxillary caes were 1.0 mm for orthodontists and 1.5 to 2.0
mm for laypersons.

Sercan Akyalcin et al (2014% stated that a harmonious smile arc relationshiplags
gingival display during a smile are significantlysaciated with smile attractiveness in patients
considered successfully treated according to AB@Ddsrds.

Enio Ribeiro Cotrim et al (2015f* had aimed to highlight differences in perception of
smile esthetics by clinicians, orthodontists aryppéople and assessed factors such as lip thickness,
smile height, color gradation, tooth size and crioggdand also other factors which are associated
with smile unpleasantness. They concluded thagtbaps highlighted different characteristics
associated with smile unpleasantness. Orthodonpistierred less gingival display, whereas

laypeople highlighted disproportionately arrangeeth and clinicians preferred whiter teeth.



Kyoko Hata et al (2015%° had studied frontal posed smiles of 100 Japaressealés after
orthodontic treatment using a visual analogue sp&&S). The photographs were ranked based
on the VAS evaluations and 25 photographs withhilgbest evaluations were selected as group
A, and the 25 photos with the lowest evaluationsevekesignated group B. Then 12 dimensional
items of objective analysis were measured; out gfarameters in transverse plane and 5
parameters in vertical plane. Means and standaiatitens for measurements of the dimensional
items were compared between the groups. It wadifthat significant differences were observed
only in the vertical dimension, not in the transedimension. Dimensional diagnostic items were
found to be correlated with subjective judgmentpagtorthodontic frontal smile attractiveness in
Japanese female patients: interlabial gap, intemen distance, maxillary gingival display,
maximum incisor exposure, and lower lip to incidt.five items were in the vertical dimension
only.

Machado RM et al (20165 verified whether different levels of maxillary iseil edges
exposure influenced the perception of smile esthetnd whether exposure of gingiva affects this
perception among various groups of orthodontissfidts, orthodontic patients, and laypersons.
They concluded that most accepted vertical relahignof incisor edges was 1.0-mm step and that
gingival exposure had a positive influence on smiteactiveness.

Chompunuch et al (2017 stated that thage of an individual impacts the perception of
smile based on gingival display in maxillary andetiegion and the presence of a black triangles
between the maxillary central incisors. Due to dmesimilarity in esthetic assessment of each
person, participation of orthodontists and patieémthe decision making and treatment planning

is crucial to provide successful results.
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MATERIALS USED IN THE STUDY: (Fig 1 —5)

=

Diagnostic Instruments — Mouth Mirror, Probe, Twerez
2. Vivitar Tripod — 2

3. Canon DSLR 1200D Camera — 2

4. Measuring Tape - 1

5. Simplex Porta Light with 2000W halogen tube - 1

6. White Chart—5

7. Smile DesignerPro Software

8. Microsoft Office Powerpoint 2013

9. Protractor

10. Metric Ruler



Figure 1 — Diagnostic instruments

Figure 3 — Halogen light

Figure 4 Measuring tape

Figure 5 — Digital Camera mounted on Tripo




METHODOLOGY:

Theaim of this study was to evaluate smile estheticglitheee planes of space and relate
it to overall facial attractiveness. A total of 0bjects (10 males, 10 females) were selected from
Sri Ramakrishna Dental College and Hospital, Cotoitlga Tamil Nadu based on Index Of

Orthodontic Treatment Needs ( Dental Health Compbn&rade 3).

Each subject reviewed and signed aertdrferm created in accordance with the rules and
regulations of the Ethical Committee. The study wpproved by the Ethical Committee of Sri

Ramakrishna Dental College and Hospital, Coimbafbaenil Nadu.
DIVISION OF SAMPLES

The samples were divided equally into 2 groups dasegender as shown in the Figure.

Samples
20
T 1
Group A Group B
10(Males) 10(Females)

Subjective Objective Subjective Objective Subjectve Objective Subjective Objectiye
Analysis Analysis Analysis Analysis Analysis Analysis Analysis Analysis




SELECTION CRITERIA:
I. Inclusion Criteria;

1. Age group between 18-23 years
2. Untreated Patients classified on basis of Indexrtiiodontic treatment need (IOTN),

dental health component Gradg.3

II. Exclusion Criteria;
1. Gross facial asymmetry
2. Previous orthodontically treated Patients
3. Unerupted or impacted supernumerary teeth
4. No active periodontal disease and no periodorgaltnent except for routine scaling and

root planing.

All the 20 subjects included in the study were celé based on the inclusion criteria and were

undergraduate students from the institution withdage group between 18-23 years.

Two digital video cameras were used to record theeg smile of the subject in natural head
position from the frontal and profile view at trenge time. The cameras were placed at right angles
to each other. The subjects were seated in ndtaeal position with a distance of 3 feet from the
camera lens. The cameras were mounted on a viujpad, for recording the procedure and to

prevent undesired operator movements depictedyunr&i- 6.

A white background was standardized, before theovigtas recorded. Prior to the recording
procedure, subjects were asked to rehearse thesegphit@helsea eats cheesecake on the
Chesapeake” for producing a relaxed posed $filde smile was recorded for a duration of 10

seconds. Subsequently the video was uploaded to @®Ma player software and this program



allowed the streaming video to be converted indigldphotographic frames at the rate of
approximately 30 frames per secéhd hus, a 10 second video resulted in roughly 38Meés.
The frame best representing the subjects posedaimet smile in both the views were selected.
This frame was identified as “held smile”, whichsmane of the 15 consecutive frames in which
the smile did not changfe The selected frames from both the views were ugdad Smile
DesignerPro software for rotation calibration antimeter scale measurements using the width

of upper central incisors as landmark for calitmatf scale to correct the magnification ertars

Dimensional analysis were quantified for skeledaltal and soft tissue structures in all three
planes of space in frontal and profile viéw2 parameters for skeletal, 5 parameters for tianth
7 parameters for soft tissue structures were sldat both the views (Table 1). The following
parameters were measured using Smile Designerfxease and Microsoft PowerPoint Office

(2013 version) which comprised of Objective Evaluas done on the photograph in two views.

1. Profile(Fig 7): Itis the relationship between two lines; onepgired from the bridge of nose to
the base of upper lip and a second one extending tihat point downward to the chiif.

2. Vertical thirds(Fig 8): The ideal face is divided vertically into equalts by horizontal lines
adjacent to the hairline, the nasal base, and méhto

3. Anteroposterior relationship of upper incisor to forehead (Fig 9) Three vertical reference
lines were constructed in the profile view. Linthdough FFA point of forehead, line 2 through
Glabella, and line 3 through maxillary central saris FA point. The AP relationship of the
upper central incisors to the forehead was measasdke distance between line 1 and line 3

using a metric rulef?



4. Tooth Proportions (Golden Proportion, Lombardi): When viewed from frontal aspect, the
width of each anterior tooth is 62% width of theja@ént tooth (mathematical ratio is
1.6:1:0.6)%°

5. Dental Midline (Fig 13): The facial midline is identified using soft ti€snasion, nose base,
philtrum. The facial midline should coincide witietmaxillary and mandibular incisor midline
or at least be minimally parallé.

6. Maxillary incisor exposure(Fig 14Y Maximum amount on vertical display of maxillarght
central incisor during smilé&.

7. Lower incisor exposure (Fig 15) Maximum amount of vertical display of lower rigtgntral
incisor during smile.

8. Nasal contour (Fig 10) It is classified into straight nose, convex nisprofile view.?3

9. Jaw profile field (Fig 12). Depending upon the location of subnasale polative to the skin
nasion perpendicular, there are typical profileéatasns: Average face — Subnasale lying on
skin nasion perpendicular, anteface — subnasatg Iyi front of skin nasion perpendicular,
retroface — subnasale lying behind skin nasiongredigular. Based on the change of soft tissue
pogonion relative to subnasale; nine different ipedf/pes can be seéd.

10. Slope of Forehead (Fig 11)The lateral forehead contour is steep, flat, pditrg2®

11.Smile arc (Fig 18) It is the curvature of maxillary incisal edgesiaranines relative to the
curvature of lower lip while smilingf

12.Buccal Corridor: It is calculated as the difference between tmeiinntercommisural width
and the visible maxillary dentition width divideg the inner intercommisural width. The ratio
was reported as a percentage. Six sizes of bustaars were created: narrow (0%), medium

— narrow (5%), medium (10%), medium — broad (13%9ad (20%), extrabroad (259%}.



13.Interlabial gap(Fig 17) : Distance between the most inferior portion of tbbercle of the

upper lip and deepest midline point on the supeamargin of lower lip to maxillary right

central incisor edgé®

14. Smile line(Fig 16): Divided into three categories as follows ; Highile — reveals the total

cervicoincisal length of the upper anterior teetll @ continuous band of gingiva, Average

smile — Reveals 75-100% of the maxillary anteresth and the interproximal gingiva only,

Low smile line — Displays less than 75% of the entaeeth?®

PARAMETERS ANALYSED ON PHOTOGRAPH — TABLE 1

N

h

SAGITTAL TRANSVERSE VERTICAL
SKELETAL 1.Profile 2.Vertical thirds
DENTAL 3.Anteroposterior position af4.Tooth proportions -+6. Upper Incisor exposure
maxillary incisors to forehead | Golden Proportion 7. Lower incisor exposure
5. Dental Midline
SOFT TISSUE| 8. Nasal contour 11. Smile arc 13.Interlabial gap

9. Gnathic profile field

10. Slope of Forehead

12. Buccal Corridor

14. Smile line

Subjective analysis for evaluation of smile estteeindividually, was carried out using a

guestionnaire comprising of 11 questions. QuestigTe framed based on etiology, diagnosis and

treatment planning. A grading scale of 1 to 5 wasduto assess the attractiveness or

unattractiveness of various parameters. The questice was distributed to 20 subjects (10 males,



10 females) together with a template consistinghefr own photographs in frontal and profile

view. The questionnaire is presented on the fapage.

Grading scale is as follows:

Attractive Unattractive

1- Least attractive 1- Least unattractive
2- Little less attractive 2- Little less umattive
3— Average 3— Average

4- Attractive 4- Unattractive

5— Most attractive 5— Most unattractive



SRI RAMAKRISHNA DENTAL COLLEGE AND HOSPITAL

DEPARTMENT OF ORTHODONTICS AND DENTOFACIAL ORTHOPED ICS

EVALUATION OF SMILE ESTHETICS USING DIMENSIONAL ANA LYSIS

INSTRUCTIONS: Answer all the questions and grade yor answers from 1 to 5 with 1 being

least and 5 being most
PATIENT NAME:

1. What do you feel about your smile and how would yelate it to the overall facial

attractiveness?

a. Attractive 1 2 3 4

b. Unattractive | 1 o 3 4

c. | don't know

2. What do you feel about the arrangement of youhtartl how would you relate it to the overall

facial attractiveness?

a. Attractive 1 2 3 4

b. Unattractive | { o2 3 4

c. ldon't know



. What do you feel about lower teeth exposure dusmge and how would you relate it to

overall facial attractiveness?

a. Attractive 1 2 3 4

b. Unattractive 1 2 3 4

c. Ildon't know

. What do you feel about the exposure of your gumisidismile and how would you relate it

to the overall facial attractiveness?

a. Attractive 1 2 3 4

b. Unattractive | 1 2 3 4

c. | don't know

. What do you feel about size and position of lipghwespect to nose and chin?

a. Attractive 1 2 3 4

b. Unattractive | 1 2 3 4

c. |l don't know



. What do you feel about the size and position ofryoase and how would you relate it to

overall facial attractiveness?

a. Attractive 1 2 3 4

b. Unattractive 1 2 3 4

c. | don't know

. What do you feel about the role of chin in ovefadiial attractiveness?

a. Attractive 1 2 3 4

b. Unattractive 1 2 3 4

c. ldon't know

How do you relate the symmetry of face on right bafdside to overall facial attractiveness?

a. Attractive 1 2 3 4

b. Unattractive | 1 5 3 4

c. | don't know



9. What is your opinion regarding the vertical propmrs of upper, middle and lower one third

of face and how would you relate it to overall &dattractiveness?

a. Attractive 1 2 3 4

b. Unattractive | 1 2 3 g4

c. | don't know

10.Which of the following structures do you wish tormxt to improve overall facial

attractiveness?

a. Teeth

b. Lips

c. Gums

d. Nose

e. Chin

f. All of the above

g. None of the above

11. Which of the following structures do you find be the most attractive in both the

photographs?

Frontal
Teeth
Lips
Gums
Nose

Position of lower jaw

Profile
Teeth
Lips
Gums
Nose

Position of lower jaw



SRI RAMAKRISHNA DENTAL COLLEGE AND HOSPITAL

DEPARTMENT OF ORTHODONTICS AND DENTOFACIAL ORTHOPED ICS

CONSENT FORM

| Mr./Ms./Mrs. aged years was made aware by thdoc

about the study that involves capturing a videartalyze my smile.

I hereby give my consent to use my records foicational purposes and for publication
in articles or books. | agree to participate iis gtudy and give my full consent for the videogreph

recording procedures.

Date:

Place:

Patient Signature:



Figure 6 — Standardization of sample — Cameragglatright angles to each other.

Figure 7 - Profile

Figure 8 — Vertical Proportions




Figure 9 — AP relationship of
upper incisors to forehead

Figure 11 — Slope of forehead

Line 4

* Line 3

" Linel

> Line 2

Figure 10 — Nasal Contour

Figure 12 — Gnathic profile fielg




Figure 13 — Dental Midline

Figure 17 — Interlabial gap

Figure 18 — Smile arc




RESULTS




RESULTS

A total of 20 samples were included in the studyrlales (Group A), 10 females (Group B)) with
an age range of 18-23 years. Objective analysisoaa$ed out on photographs in frontal and
profile view. Subjective analysis was carried out the subjects themselves using the
guestionnaire together with a template consistintp@r own photographs in frontal and profile

view for perception of their own smile and relatihtp overall facial attractiveness.
STATISTICAL ANALYSIS:

Statistical analysis were done using the softwaPSS version 22.0 for Windows 10. For
continuous variables, means and standard deviatierescalculated. Chi- square test, N — par test,
ANOVA test, Percentage analysis, Cross tabulatiwese carried out to evaluate the statistical
significance of each parameter in all three plariepace in frontal and profile view. For all tests

the significance level was set at 0.05.
PARAMETERS ASSESSED:

I.  Intra group comparison of objective analysis - reale

II.  Intra group comparison of objective analysis — fiema

lll.  Intra group comparison of subjective analysis —anal

IV. Intra group comparison of subjective analysis —d&s
V. Inter group comparison for objective analysis -nfab
VI.  Inter group comparison for objective analysis —figo
VII.  Inter group comparison for subjective analysisonfal

VIIl.  Inter group comparison for subjective analysis efifa



IX.  Intergroup comparison for evaluating order of prefee of facial structures from frontal
and profile view - males

X.  Intergroup comparison for evaluating order of prefiee of facial structures from frontal
and profile view - females

XI.  Intergroup comparison for correction of variousistures between males and females

I. INTRAGROUP COMPARISON OF MALES (OBJECTIVE):

A. Frontal

1. Transverse Plane

i. Dental

a. Midline - In group A, since P value > 0.05 they@o significant difference between midlines
deviated to right, left or midlines that are codwent showing that 60% of samples had a coincident

midline and 20% had their midlines deviated to rrigind left respectively.(Table -2,3; Graph-1)

b. Golden Proportion - It is disproportionate firthe samples, and hence a constant.

ii. Soft tissue

a. Smile Arc - In group A, since P value > 0.0%réhis no significant difference between the
consonant and non-consonant smile arc showing/0f4t of samples had a consonant smile arc,

30% had a non-consonant smile arc.(Table-3,4; G2aph

b. Buccal Corridor - In group A, since P value 05, there is no significant difference between
the categories of buccal corridor. 50% of males add, 30% had medium broad, 10 % each

had medium and narrow buccal corridor. (Table5;33raph 3)



Il. Vertical Plane:

a. Skeletal

i. Vertical Thirds were disproportionate for aleteamples and hence kept a constant.
b. Dental

i. Upper Incisor Exposure - In group A, mean (+D)®f upper incisor exposure is 10.14+/-

1.571mm. (Table 6, Graph 4).

ii. Lower Incisor Exposure - In group A, mean (#2)Sf lower incisor exposure is 3.34+/- 2.001.

(Table 7, Graph 5)
c. Soft tissue

i. Smile line - Among group A, since P value > Q.@%re is no significant difference between
low, average and high smile lines with 60% of sasphaving a low smile line, 30% having

average and 10% having a high smile line.(Tabl8-Graph 6).

ii. Interlabial gap - In group A, mean(+/-SD) oftenlabial gap is 13.37+/-2.462mm.(Table 9,

Graph 7)

B. Profile View
I. Sagittal

a. Skeletal

i. Profile - Among Group A, convex profile is coast over all the samples.



b. Dental

i. Labiolingual inclination of upper incisors toréhead - In group A, the mean (+/-SD) labiolingual
inclination was -0.25mm+/- 3.75mm showing that maled maxillary incisors positioned

posterior to foreheads FFA point.(Table 10, Graph 8

c. Soft tissue

i. Gnathic Profile Field - Among group A, since &uwe > 0.05, there is no significant difference
between those with average face, gnathic proféatimg backward and anteface, gnathic profile,
slanting backward showing that 50% of the sampéesdverage and anteface chin respectively.

(Table - 3, 11, Graph 9)

ii. Nasal Contour - Among group A, straight nasahtour is constant over all the samples.

iii. Slope of forehead - Among group A, since Pueak0.05 there is a significant difference
between flat, steep and protruding forehead shothiagsamples with steep forehead being 80%
more prevalent than those with flat(10%) and pitrg(10%) slopes of forehead. (Table-3, 12;

Graph 10).

[I. INTRAGROUP COMPARISON OF FEMALES (OBJECTIVE):

A. Frontal

1. Transverse Plane

i. Dental

a. Midline - In group B, since P value <0.05, feesalvho had their midline shifted to right (90%)

was more than others who had a coincident midlLle84). (Table-13,14;Graph 11)



b. Golden Proportion - It is disproportionate firthe samples and hence a constant.

ii. Soft tissue

a. Smile arc - In group B, since P value > 0.0&rehs no significant difference between consonant
and non-consonant smile arc showing that femaléls eoansonant smile arc is 70% and non-

consonant smile arc is 30%. (Table 14, 15; Graph 12

b. Buccal corridor - In group B, since P value 605, there is no significant difference between
the categories of buccal corridor showing that fiesiaad medium and medium broad categories

of buccal corridor of 40%, narrow(10%) and br¢ad%). (Table-14, 16; Graph 13)

2. Vertical Plane

i. Skeletal

a. Vertical thirds — Vertical thirds proportions thie face were disproportionate for all and kept

constant.

ii. Dental

a. Upper Incisor Exposure - In group B, mean (+}-9D upper incisor exposure is 11.4+/-

2.06mm. (Table 6, Graph 14)

b. Lower incisor exposure - In group B, mean (+/r8Dlower incisor exposure is 1.73+/-2.161.

(Table 7, Graph 15)



iil. Soft tissue

a. Smile line - Among group B, since P value > Qi@&re is no significant difference between
low, average and high smile lines with average estimle being 80% more prevalent followed by

high smile line (20%). (Table-14, 17; Graph 16)

ii. Interlabial gap - In group B, mean of interlabgap is 13.63+/-2.833. (Table 9, Graph 17)

B. Profile

1. Sagittal Plane

i. Skeletal

a. Profile - Among group B, since P value > 0.88y¢ is no significant difference between straight
and convex profiles showing that 80% of the sampéesa convex profile and 20% had a straight

profile. (Table-14, 18; Graph 18)
ii. Dental

a. Labiolingual inclination of upper incisors torébead - In group B, mean on upper incisor
inclination to forehead is -2.3 +/- 1.251mm showihgt showing that females had maxillary

incisors positioned posterior to foreheads FFA pdifable-10, 14; Graph 19)

iil. Soft tissue

a. Gnathic profile field - In group B, since P vaka 0.05, there is a significant difference between
average face, gnathic profile, slanting backward amerage face, gnathic profile, slanting
backward showing that among females those with agerface, gnathic profile, slanting

backward(90%) more prevalent. (Table-14, 19;Graph 2



b. Nasal Contour - Among group B, since P value0%(here is a significant difference between
those with straight and convex nose; with straigige being 90% more prevalent. (Table-14, 20;

Graph 21)

c. Slope of forehead - Among group B, since P valu@s there is a significant difference between
flat, steep and protruding forehead indicating se&nples in this group had flat forehead 90%

more prevalent. (Table 14, 21; Graph 22)

[II. INTRA GROUP COMPARISON OF MALES FOR SUBJECTIVE ANALYSIS (Tables-

22, 23)

A. Frontal —

(1) Transverse Plane

a. Skeletal — Symmetry of face - In group A, 40%arihples said their face symmetry were very
unattractive, 30% said it was average, 20% sawlag unattractive, 10% said it was very
attractive.( Graph 23)

b. Dental — Arrangement of teeth - In group A, 70%afples said their teeth arrangement was
unattractive, 10% each said their teeth arrangemead attractive, average and very
unattractive.( Graph 24)

c. Soft tissue — Smile Attractiveness - In group A%bOf samples rated their smile as
unattractive, 30% of samples rated their smileexy unattractive and 20% rated their smile

as average. (Graph 25)



(2) Vertical Plane

a. Skeletal — Vertical Proportions of face - InigsdA, 60% of samples said vertical proportions
of face their face was average, 30% said it wastiacéive, 10% said it was very unattractive.

(Graph 26)

b. Dental — Lower incisor exposure - In group A &)d40% of samples said their lower teeth
exposure was average, 30% of samples said thegr ie&th exposure was very attractive and rest

20% and 10% said their lower teeth exposure waachtte and very unattractive.( Graph 27)

c. Soft tissue — Exposure of Gums - In group A, 4fi%ubjects had rated their gingival exposure
as average, 30% as unattractive and 10% as atgactattractive and average respectively.

(Graph 28)

B. Profile

(1) Sagittal — Soft tissue

a. Relationship of position of Lips to nose andncposition - Group A, evaluated the size and
position of lips with respect to nose and chin atactive (40%), average (40%), 10% attractive

and 10% very attractive. (Graph 29)

b. Size and position of Nose - In group A, 40% wbjscts had rated the relationship of size and
position of nose to overall facial attractivenessuaattractive, 20% as very attractive, attractive
and 10% as average and very unattractive respBct{@raph 30)

c. Chin - In group A, 60% of subjects had ratedrtile of chin in overall facial attractiveness as

average, 20% as unattractive and very unattraotisigectively. (Graph 31)



IV. INTRA GROUP COMPARISON OF FEMALES FOR SUBJECTIV E ANALYSIS

(Table 24, Table 25)

A. Frontal —

(1) Transverse Plane

a. Skeletal — Symmetry of face - In group B, 50%emnples said their face symmetry was average,
30% said it was unattractive, 10% each said it ageage and very unattractive respectively.

(Graph 23)

b. Dental — Arrangement of teeth - In group B, 48@6amples said their teeth arrangement was
average, 30% said it was unattractive, 20% saiwda very unattractive and 10% said it is

attractive. (Graph 24)

c. Soft tissue — Smile Attractiveness - In grougl®% of samples rated their smile as unattractive,
30% of samples rated their smile as average, 20%amples rated their smile as attractive and

10% of samples rated their smile as very unattrac{iGraph 25)

(2) Vertical Plane

a. Skeletal — Vertical Proportions of face - Ingpd, 30% of samples said vertical proportions
of face their face was attractive, unattractive andrage respectively and 10% said it was very

attractive. (Graph 26)

b. Dental — Lower incisor exposure - In group BY#0f samples said their lower teeth exposure
was average. 20% of samples said their lower teeftosure was attractive, average and

unattractive respectively. (Graph 27)



c. Soft tissue — Exposure of Gums - In group B, 40%ubjects had rated their gingival exposure

as attractive, 30% as unattractive, 20% as averadd 0% as attractive. (Graph 28)

B. Profile -

(1) Sagittal — Soft tissue

a. Relationship of position of Lips to nose, chaspion - In Group B, the size and position oflip
with respect to nose and chin was unattractive (40&verage (40%), attractive (20%)

respectively. (Graph 29)

b. Size and position of Nose - In group B, 80% udfjscts had rated the relationship of size and
position of nose to overall facial attractiveness awverage, 10% rated it as attractive and
unattractive respectively. (Graph 30)

c. Chin - In group B, 50% of subjects had ratedrtile of chin to overall facial attractiveness as

average, 20% as average and unattractive; resplctind 10% as very attractive. (Graph 31)

V. INTER GROUP COMPARISON FOR OBJECTIVE ANALYSIS — FRONTAL
|. Dental Parameters — Transverse Plane

A. Midline - Since P value < 0.05 (5% level), thesea significant difference between the
Coincident, Left and Right Percentages of Midliiderefore the samples whose Midline is
deviated to Right is more in percentage (55%) tinse whose midlines are coincident (35%),
deviated to left (10%). (Tables - 26, 27; Graph 32)

B. Golden proportion of teeth is disproportionaiedll the samples and is a constant



Il. Soft tissue - Transverse Plane

a. Smile arc - Since P value > 0.05 (5% level)rahis no significant difference between the
Consonant and non-consonant of smile arc showialg7b% of samples had a consonant smile

arc and 30% of sample had a non-consonant smil¢Taable 28; Graph 33)

b. Buccal Corridor - Since P value > 0.05 (5% lguhlere is no significant difference among the
samples showing that the sample had medium broadfB85%, broad BC of 30%, medium BC

of 25%, narrow BC of 10%. (Table 29; Graph 34)

I1l. Vertical Plane

1. Skeletal

a.Vertical thirds were disproportionate and hencestamt for all samples.

2. Dental

a. Upper Incisor exposure - Since P value is grehtsn 0.05 (5% level), there is no significant
difference between Group A and B in the averageeson this parameteGroup B had greater

upper incisor exposure than group A. (Tables - BOGGaph 35)

b. Lower Incisor exposure - Since P value is grethi@n 0.05 (5% level), there is no significant
difference between Group A and B in the averageeson this parametetzroup A had greater

lower incisor exposure than Group B. (Tables - 30@raph 36)



3. Soft tissue

a. Smile Line - Since P value > 0.05 (5% levelgréhis a no significant difference between the
low, average and high smile line. 55% of samplesdraaverage smile line, followed by low smile

line of 30% and High smile line of 15%. (Table &aph 37)

b. Interlabial gap - Since P value > 0.05 (5% lguékre is no significant difference between male
and female in the average score on this parant&teup A, had a mean interlabial gap of 13.37+/-
2.462mm and Group B had a mean value of 13.638332m. Group B had more interlabial gap

than group A. (Tables - 9,34; Graph 38)

VI. INTER GROUP COMPARISON FOR OBJECTIVE ANALYSIS — PROFILE

| .SAGITTAL

1. Skeletal

a. Profile - Since P value < 0.05 (5% level), thisra significant difference between samples with
straight profile and convex profile. Therefore #anples whose profile is convex was very high

(90%) than those with straight profile. (Table &aph 39)

2. Dental

a. Labiolingual inclination - Mean of upper incisoclination to forehead is -0.25mm in group A
and -2.3mm in group B. Since P value > 0.05 (5%l)ethere is no significant difference between

male and female in the average score on this paeani€ables - 34,35; Graph 40)



3. Soft tissue

a. Gnathic Profile Field - Since P value > 0.0%0(tvel), there is no significant difference
between average face, gnathic profile, backwanttisigq and anteface, gnathic profile, backward
slanting. 70% of the sample had average face, gnptbfile, 30% of the sample had anteface,

gnathic profile, backward slanting. (Table 36, Gr&p20)

b. Nasal Contour - Since P value < 0.05 (5% letkBre is a significant difference between the
straight and convex of nasal contour. Thereforestmples with straight nose more in percentage

(95%) than other sample. (Table 37, Graph 42)

c. Slope of forehead - Among group A, since P vall@5 there is a significant difference between
flat, steep and protruding forehead, with steeptiead being 80% more prevalent. Among group
B, since P value <0.05 there is a significant défee between flat, steep and protruding forehead,

with flat forehead being 90% more prevalent. (Té88¢eGraph 43)

VII. INTER GROUP COMPARISON FOR SUBJECTIVE ANALYSIS —FRONTAL (Tables

- 39, 42)

A. Frontal — (1) Transverse Plane
a. Skeletal — Symmetry of face - In group A, 40% arinples said their face symmetry were very
unattractive, 30% said it was average, 20% sawdag unattractive, 10% said it was very
attractive. In group B, 50% of samples said thetefsymmetry was average, 30% said it was
unattractive, 10% each said it was average andwmattractive respectively. (Graph 23)
b. Dental — Arrangement of teeth - In group A, 70%afples said their teeth arrangement was

unattractive, 10% each said their teeth arrangemed attractive, average and very



unattractive. In group B, 40% of samples said ttesth arrangement was average, 30% said
unattractive, 20% very unattractive and 10% saisl average.( Graph 24)

c. Soft tissue — Smile Attractiveness - In group AYb®f samples rated their smile as
unattractive, 30% of samples rated their smileeay unattractive and 20% rated their smile
as average. In group B, 40% of samples rated $ha@le as unattractive, 30% of samples rated
their smile as average, 20% of samples rated #meile as attractive and 10% of samples

rated their smile as very unattractive. (Graph 25)

(2) Vertical Plane

a. Skeletal — Vertical Proportions of face

In group A, 60% of samples said vertical proposiof face their face was average, 30% said it
was unattractive, 10% said it was very unattractimegroup B, 30% of samples said vertical
proportions of face their face was attractive, traative and average respectively and 10% said

it was very attractive. (Graph 26)

b. Dental — Lower incisor exposure - In group A &)d40% of samples said their lower teeth
exposure was average. In group A, 30% of sampliesteair lower teeth exposure was very
attractive and rest 20% and 10% said their lowethteexposure was attractive and very
unattractive. In group B, 20% of samples saidrtlmaver teeth exposure was attractive, average

and unattractive respectively. (Graph 27)

c. Soft tissue — Exposure of gums - In group A, 4fi%ubjects had rated their gingival exposure
as average, 30% as unattractive and 10% as ateaatattractive and average respectively. In
group B, 40% of subjects had rated their gingivglasure as attractive, 30% as unattractive, 20%

as average and 10% as attractive. (Graph 28)



VIII. INTER GROUP COMPARISON FOR SUBJECTIVE ANALYSI S-PROFILE (Tables

~40,41)

A. Profile — (1) Sagittal — Soft tissue

a. Relationship of position of Lips to nose, chosiion. - Both group A and group B, evaluated
the size and position of lips with respect to nase chin as unattractive (40%) and average (40%)

respectively. (Graph 29)

b. Size and position of Nose. - In group A, 40%wbjects had rated the relationship of size and
position of nose to overall facial attractivenessuaattractive, 20% as very attractive, attractive
and 10% as average and very unattractive respbctlmegroup B, 80% of subjects had rated the
relationship of size and position of nose to oVdealial attractiveness as average, 10% rated it as
attractive and unattractive respectively. (Graph 30

c. Chin - In group A, 60% of subjects had ratedrtile of chin in overall facial attractiveness as
average, 20% as unattractive and very unattraotisgectively. In group B, 50% of subjects had
rated the role of chin to overall facial attractiess as average, 20% as average and unattractive;
respectively and 10% as very attractive. (Graph 31)

IX. INTERGROUP COMPARISON FOR EVALUATING ORDER OF P REFERENCE OF
FACIAL STRUCTURES FROM FRONTAL AND PROFILE VIEW —M ALES (Table 43)

A. Frontal - From the frontal view, males had selected teetha@best viewable structure (90%);
after teeth; lips (70%), gums (60%), nose (50%) thasorder of preference of structures from the

frontal view. (Graph 44)



B. Profile - From the profile view, 70% of males had chosentmosiof lower jaw as the best
viewable parameter; after position of lower jaws@q40%) and teeth (10%) were the order

preference in the profile view. (Graph 44)

X. INTERGROUP COMPARISON FOR EVALUATING ORDER OF PR EFERENCE OF
FACIAL STRUCTURES FROM FRONTAL AND PROFILE VIEW — F EMALES (Table

43)

A. FRONTAL - Females had chosen teeth as the best viewablést1(80%); after teeth; Gums
(80%), Nose (70%), Lips (60%), Position of lowew|§0%) was the order of preference of

structures from the frontal view. (Graph 44)

B. PROFILE — Among females; 40% had chosen position of lojaer as the best viewable

structure from the profile view followed by nos®¥2).

Xl. INTERGROUP COMPARISON FOR CORRECTION OF VARIOUS STRUCTURES

BETWEEN MALES AND FEMALES (Table 44, Graph 45)

Out of 20 samples, 16 of them wanted correctioariy part of the face, to increase the facial

attractiveness. Among these, 9 belonged to grogmpaies) and 7 belonged to group B(females).

Among males, 77.8% opted for correction of theathe 55.6 % opted for correction of chin and
nose each, 44.4% opted for correction of lips @@% opted for correction of gums in the order
of preference. Among females, 71.4% opted for ctioe of their teeth, 28.6% opted for

correction of chin and 14.3% each opted for comecbf lips, gums and nose in the order of

preference.



Table 2 — Midline (Males)

Males Frequency Percent| Percent| e Percen Males Chi- df P value
square
Valid Coincident 6 60.0 60.¢ 60.d Midline 3.20( 2 0.20:
Smile ar 1.60( 1 0.20¢
Left 2 209  20( 80.4 Buccal 4.40( 3] 0.221
Corridor
Right 2 20.0 20.9 100.¢ Smile line 3.80( 2 0.15¢(
Gnathic 0.00( 1 1.00(
Total 100  100.q 100.4 Profile field
Slope of 9.80( 2 0.007
forehead
Table 5 — Buccal Corridor (Males)
Table 4 — Smile arc (Males)
Buccal
Smile ar+ Corridor- Valid | Cumulative
Males Frequency % [Valid %|Cumulative 9 Males  |Frequenc] % | % %
consonant 71 70.0 700 70.4 Valid Narrow 1] 109 10.0 10.0
Valid
non 3] 30. 30.0 100.( Medium 1] 109 10.0 20.4
consonant
Medium 3] 30.d 304 50.4
Total 10(100.q 100.d broad
Broad 5 50. 50.d 100.(
Total 10/ 100.q 100.4

Table 6 — Upper incisor exposure (Males)

Mean Std. Deviation
Male Female| Total Male Female| Total
Upper incisor exposure| 10.140¢ 11.400( 10.770( 1.5714]1 2.06344

1.8985(r




Table 7— Lowerincisor exposure (Male

Mean Std. Deviation
Male Female Total Male Female Total
Lower incisor exposur1 3.340q 1.7300 2.535( 2.00127 2.16183 2.1892]

Table 8 — Smile line (Males)

Smile line]Frequenc] Percen{ Valid Percen|Cumulative Perceft

Valid Low 6 60.0 60.0 60.0
Average 3 30.0 30.0 90.¢
High 1 10.0 10.0 100.(¢
Total 10, 100.d 100.4

Table 9 — Interlabial gap (Males)

Mean Std. Deviation
Male Female Total Male Female Total
Interlabial gap 13.370(0 13.630¢ 13.5000Q 2.4621§4 2.83354 2.5870]

Table 10 — Labiolingual inclination (Males)

Mean Std. Deviation
Male Female| Total Male Female| Total
Labiolingual -.2500 -2.3004¢ -1.275q 3.75093 1.25167 2.9176]
inclination




Table 11 — Gnathic Profile Field (Males)

Gender Gnathic Profile Field FrequencyPercen Valid Percent| Cumulative Percer
Male Valid Average face, gnathic profile, slanting backw 5( 50.4 50.G 50.0
Anteface, gnathic profile, slanting backward 5( 50.4 50.¢ 100.(¢
Total 10 100.G 100.G
Table 12 — Slope of forehead (Males)
Slope of
forehead -
Males Frequency Percent| Valid Percent| Cumulative Percen
Valid Flat 1 10.9 10.Q 10.4
Steep 8 80.0 80.Q 90.(
Protruding 1 10.0 10.0 100.(¢
Total 10 100.4 100.4
Table 13 — Midline (Females) Table 14 — P values (Females)
Midline - Ccumulat] | Female Chi-squar | df P valu
Females Valid . Midline 6.40( 1| 0.011
0 0 ve % :
Frequency % Yo Smile ar 1.60( 1] 0.20¢
: — Buccal Corrido 3.60( 3| 0.30¢
Valid Coincident 1 10.0 10.0 10.9 [Smile Tine 3.60( 1 0.05¢
h 9 90d 90.0 00.( Profile 3.60( 1 0.05¢
Right ' ' 100. Ganthic profile 0.40(¢ 1 0.011
field
Total 10 100.¢ 100.G Nasal Contot 6.40( 1] 0.011
Slope offorehea 6.40( 1 0.011

—



Table 15 — Smile arc (Females)

Smile arc - Cumulative
Females )
Frequency | Percent | Valid Percent Percent
Valid consonant 7 70.0 70.0 70.4
non 3 30.0 30.0 100.4
consonant
Total 10 100.d 100.d

Table 16 — Buccal Corridor (Females)

Buccal corridor
- Females Frequency | Percent | Valid Percent| Cumulative Percent
Valid Narrow 1 10.0 10.0 104
Medium 4 40.0 40.0 50.d
Medium broad 4 40.0 40.0 90.d
Broad 1 10.0 10.0 100.
Total 10 100.4 100.9
Table 17 — Smile line (Females) Table 18 — Profile (Females)
ﬁnrgil_e Cumulative] E;?:;(;S Cumulative
Females| Frequency| Percent | Valid Percentf Percent Frequency| Percent | Valid Percent|  Percent
Valid  Average 8 80.0 80. 80.q fvalid  Straight 2 20.0 20.0 20.4
High 2 20.0 20.0 100.d Convex 8 80.0 80.0 100.(
Total 10 100.0 100.Q Total 10 100.0 100.4




Table 19 — Gnathic Profile Field (Females)

Gnathic Profile field - Females
Frequenc % Valid %| Cumulative %
valid  anteface, gnathic profile, slanting backwards 9(90.q 904 90.(
average face, gnathic profile, slanting backwj 110 104 100.(
Total 10[ 100{ 100
0
Table 20 — Nasal Contour ( Females)
Nasal
Contour -|Freqy Valid Cumulative
Females | ency|Percen{ Percent Percent
Valid Straight 9 90.0 90.0 90.d
Convex 1 10.0 10.0 100.d
Total 100 100.d 100.0
Table 21 — Slope of forehead (Females)
Slope of
forehead - Valid Cumulative
Females Frequency] Percent Percent Percent
Valid Flat 9 90.0 90.d 90.d
Steep 1 10.0 10.d 100.d
Total 10 100.4 100.d




Table 22 — Subjective assessments - Males

Very Unatt | Av | Attr | Very Very Unatt | Av | Attr | Very
unattrac| ractiv | era | acti | attract | unattrac| ractiv | era | acti | attract
PARAMETERS| GENDER| tive e ge |ve ive tive e ge |ve ive
Smile 20
attractiveness Male 3 5 2 0 0 30%| 50%| % | 0% 0%
Teeth 10
arrangement Male L i 1 0 1 10%| 70%| % | 0% 10%
Lower teeth 40| 20
exposure Male ] 0 {3 P 3 10% 0%| % % 30%
40 10
Gums exposure| Male il 3 4 1 1 10%| 30%| % % 10%
Lip to nose,chin 40 10
position Male 0 4 4 i 1 0% | 40%| % % 10%
Nose size and 10 20
position Male 1 4 1 y. 2 10%| 40%| % % 20%
60
Chin Male 2 2 6 0 0 20%| 20%| % | 0% 0%
30
Face symmetry| Male a 2 3 0 1 40%| 20%| % | 0% 10%
Vertical 60
proportion Male 1 3 6 ( 0 10%| 30%| % | 0% 0%
Table 23 — P value — Subjective assessment - Males
Chi-Square df P value
Smile attractiveness 1.4 2 0.497
Teeth arrangement attractiveness 10.8 3 0.013
Lower teeth exposure attractiveness 2 3 0.57p
Gums exposure attractiveness 4 4 0.406
Lip to nose, chin position attractiveness 3.6 3 08.3
Nose size and position attractiveness 3 4 0.558
Chin attractiveness 3.2 2 0.202
Face symmetry attractiveness 2 3 0.572
Vertical proportion attractiveness 3.8 2 0.15

* P value significant at 5% level.




Table 24 — Subjective assessments - Females

Very Unatt | Av | Attr | Very Very Unatt | Av | Attr | Very
unattrac| ractiv | era | acti | attract | unattrac| ractiv | era | acti | attract
PARAMETERS | GENDER|] tive e ge |ve ive tive e ge |ve ive
Smile 30| 20
attractiveness Female 1 4 3 2 0 10%| 40%| % % 0%
Teeth 40 10
arrangement Female 0 3 4 1 2 0%| 30%| % % 20%
Lower teeth 40 20
exposure Female D 2 4 2 2 0%| 20%| % % 20%
20| 40
Gums exposure Female 0 3 4 1 0% | 30%| % % 10%
Lip to
nose,chin 40 20
position Female @ 4 P 0 0% | 40%| % % 0%
Nose size and 80 10
position Female @ 1 il 0 0%| 10%| % % 0%
50| 20
Chin Female 0 y. D 1 0%| 20%| % % 10%
50| 10
Face symmetry| Female 1 3 5 1 0 10%| 30%| % % 0%
Vertical 30 30
proportion Female ( B 3 1 0%| 30%| % % 10%
Table 25 — P values for subjective assessmentsiales
Chi-Squart | df P valut
2.00( 3 572
Smile attractiveness
Teeth arrangement attractiveness 2.00( 3 D7z
Lower teeth exposure attractiveness 1.20( 3 ZEE
Gums exposure attractiveness 2.00(¢ 3 Sz
Lip to nose,chin position attractiveness .80( 2 67(
Nose size and position attractiveness 9.80( 2 .007
Chin attractiveness 3.60( 3 -30¢
Face symmetry attractiveness 4.40( 3 221
Vertical proportion attractiveness 1.20( 3 JEE




Table 26 — Midline - Combined

Midline Cumulative
Frequency Percent|Valid Percen Percent
Valid Coincident 7 35.0 35.0 35.4G
Left 2 10.0 10.0 45.
Right 11 55.0 55.0 100.¢
Total 200 100.d 100.d

Table 27 — P values for objective assessments b

Chi- df P valut
square
Midline 6.10( 2 0.047
Smile ar 3.20( 1 0.07¢
Buccal Corrido 2.80( 3 0.42:
Smile line 4.90( 2 0.08¢
Profile 12.80( 1 0.00(
Gnathic profile 3.20( 1 0.07¢
field
Nasal Contot 16.20( 1 0.00(
Slope of forehee 7.2 2 0.02¢

Table 28 — Smile arc - Combined

Smile arc Cumulativd
Frequency Percent(Valid Percen Percent
Valid consonant 14 70.0 70.0 70.0
non consonar 6 30.G 30.0 100.¢
Total 200 100.d 100.d




Table 29 — Buccal Corridor - Combined

Buccal Corridor
Frequency Percent|Valid Percen| Cumulative Perceift
Valid Narrow 2 10.0 10.0 10.0
Medium 5 25.0 25.0 35.0
Medium broad 7 35.0 35.0 70.0
Broad 6 30.G 30.G 100.¢
Total 20 100.d 100.d

Table 30 - Mean Values and Std. Deviations for kil &l exposure

Mean Std. Deviation
Male | Female| Total Male | Female| Total
Upper incisor 10.140¢ 11.400(¢ 10.770¢ 1.57141 2.06344 1.8985(
exposure
Lower incisor 3.340¢ 1.730¢ 2.535(¢ 2.00129 2.16181 2.18927

exposure

Table 31 — Numerical parameters — P values

P value
Upper Incisor Exposure 0.142
Lower Incisor Exposure 0.101
Interlabial gap 0.829




Table — 32 — Smile line (Combined)

Smile fine Frequency Percent |Valid Percen| Cumulative Perceng
Valid Low 6 30.0 30.0 30.G
Average 11 55.0 55.0 85.(
High 3 15.0 15.0 100.(
Total 20 100.d 100.d
Table — 33 — Profile (Combined)
Profile
Frequency | Percent| Valid Percenf Cumulative Percen
Valid  Straight 2 10.G 10.G 10.0
Convex 18 90. 90.0 100.4
Total 20 100.d 100.d




Table 34 — Labiolingual inclination (Mean, SD)

Male Female | Total
N 10 10 20
Mean -.250d -2.300(Q -1.275(
Std. Deviation 3.75093 1.251672.91762%
Minimum -5.00 -4.00 -5.00
Maximum 7.00 -1.0q 7.0G

Table 35 — Labiolingual inclination (P value)

Sum of Mean P
Squarey df | Squarel F |value
Between| 21.012 1| 21.0142.684 .119§
Groups
Within 140.72§ 18§ 7.818
Groups
Total 161.737 19

Table 36 — Gnathic Profile field (Combined)

Gnathic profile field FrequencyPercen|Valid %| Cumulative %
Valid Average face, gnathic profile, slanting backw 14 70.G 70.G 70.0
Anteface, gnathic profile, slanting backward 6] 30.0 30.G 100.¢
Total 20 100.q 100.d
Table 37 — Nasal Contour (Combined)
Nasal Cumulative
Contour| Frequency Percent|Valid Percenl  Percent
Valid Straight 19 95.0 95.¢ 95.0
Convex 1 5.0 5.0 100.(
Total 20 100.0 100.d




Table 38 — Slope of forehead (Combined)

Slope of forehez  |Frequenc Percent Valid Percent | Cumulative Percent
Valid Flat 10 50.0 50.0 50.4
Steep 9 45.0 45.0 95.4
Protruding 1 5.0 5.0 100.¢
Total 20 100.4 100.4
Table 3¢- Subiective Parameters (Combin
Very Unatt | Av | Attr | Very Very Unatt | Av | Attr | Very
unattra| ractiv | era | acti | attract | unattrac| ractiv | era | acti | attract
PARAMETERS | GENDER | ctive e ge |ve ive tive e ge |ve ive
Smile 20
attractiveness Male 3 b 2 0 0 30%| 50%| % | 0% 0%
30 20
Female 1 4 3 2 0 10%| 40%| % % 0%
25 10
Combined 4 9 5 2 0 20%| 45%| % % 0%
Teeth
arrangement 10
attractiveness Male L 7 1 0 1 10%| 70%| % | 0% 10%
40 10
Female 0 3 4 1 2 0% | 30%| % % 20%
25
Combined 1 10 5 1 3 5% | 50%| % | 5% 15%
Lower teeth
exposure 40 20
attractiveness Male L 0 4 2 3 10% 0%| % % 30%
40 20
Female 0 2 4 2 2 0% | 20%| % % 20%
40 20
Combined 1 2 8 4 5 5% | 10%| % % 25%
Gums exposure 40 10
attractiveness Male L B 4 1 1 10%| 30%| % % 10%
20 40
Female 0 3 p. 4 1 0% | 30%| % % 10%
30 25
Combined 1 6 6 E 2 5% | 30%| % % 10%
Face symmetry 30
attractiveness Male al P 3 0 1 40%| 20%| % | 0% 10%
50 10
Female 1 3 5 1 0 10%| 30%| % % 0%
40
Combined 5 5 8 1 1 25%| 25%| % | 5% 5%




Vertical
proportion 60
attractiveness Male L B 6 0 0 10%| 30%| % | 0% 0%
30| 30
Female 0 3 3 K 1 0%| 30%| % % 10%
45| 15
Combined 1 g g K 1 5% | 30%| % % 5%
Table 4(— P value
Sum of Square df Mean Square F P value
Lip to nose, chin position attractivene .050 1 .050 .062 .806
Nose size and position attractiveness .000 1 .000 .000 1.000
Chin attractiveness 3.20(¢ 1 3.20¢ 4.114 .058
Table 41- P value
Sum of Square df Mean Square F P value
Smile attractiveness 2.45(Q 1 2.45(Q 3.3164 .085
Teeth arrangement 4.05(0 1 4.05(Q 3.35¢ .083
attractiveness
Lower teeth exposure .200Q 1 .200 .145 .708
attractiveness
Gums exposure 1.250 1 1.25(Q 1.037 .322
attractiveness
Face symmetry attractiveng .800 1 .800 .655 429
Vertical proportion 2.45(0 1 2.45( 3.128 .094
attractiveness




Table42 - Profile view— Subjective assessme

Very Unatt | Av | Attr | Very Very Unatt | Av Very
unattrac| ractiv | era | acti | attract | unattrac| ractiv | era | Attract | attractiv
PARAMETERS| GENDER| tive e ge |ve ive tive e ge |ive e
Lip to nose,
chin position 40
attractiveness Male D 4 4 1 1 0% | 40%| % 10% 10%
40
Female 0 4 4 Y. 0 0% | 40%| % 20% 0%
40
Combined 0 8 8 1 0% | 40%| % 15% 5%
Nose size and
position 10
attractiveness Male 1 A 1 2 2 10%| 40%| % 20% 20%
80
Female 0 1 8 0 0% | 10%| % 10% 0%
45
Combined 1 5 g 2 5% | 25%| % 15% 10%
Chin 60
attractiveness Male D P 6 0 0 20%| 20%| % 0% 0%
50
Female 0 2 5 1 0% | 20%| % 20% 10%
55
Combined 2 4 11 1 10%| 20%| % 10% 5%
Table 43 — Order of preference of structures
% within % within
FRONTAL Gender* PROFILE Gender*
Gender Gender Gender Gender
M
a
| | Fem | combi | Mal | Fem | combine| Ma | Fem | combine| Mal | Fem | combine
e | ale ned e ale d le ale d e ale d
TEETH 9 9 18 90.0 90.0 1 0 1 10.0| .0%
% % 90% % 5%
GUM 6 8 14 60.0, 80.0 0 0 0 0 0
% % 70% 0%
LIP 7 6 13 70.00 60.0 0 0 0 0 0
% % 65% 0%
NOSE 5 7 12 50.0 70.0 4 2 6 40.0| 20.0
% % 60% % % 30%
JAW 0 4 4 .0%| 40.0 7 4 11 70.0| 40.0
POSITION % 20% % % 55%




Table 44 — Correction needed (Combined)

Correction needed

Teeth Lip Gum Nose Chin
correction| correction| correction| correction| correction| Total
gender Male Count 7 4 2 5 5 9
% within 77.8% 44.4% 22.2% 55.6% 55.6%
gender*
Female Count 5 1 1 1 2 7
% within 71.49% 14.3% 14.3% 14.3% 28.6%
gender*
Total Count 12 5 3 6 7 16

*Percentages and totals are based on respondents.
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DISCUSSION

“Beauty lies in the eyes of the beholder”; was fouth by Margaret Hungerford in 1878;
meaning it is subjective opinion. Hence, it is aémionpossible to define the ideal smile because
there is much variation in opinion across individuaages, cultures and civilizatio?f.he
emergence of esthetic paradigm has resulted inggremphasis on facial attractiveness. The “art
of smile” lies in the Orthodontists ability to repuze the positive elements of beauty in each
patient and to create a plan to improve those fdlabutside the parameters of the prevailing
esthetic concept. Facial attractiveness and smile attractivenessappo be strongly correlated
to each othefThe reason being, in social interaction, ones attens mainly directed towards
mouth and eyes on the speakers face. As the megtmier of communication in the face, smile
plays an important role in facial expression angeapancé?

In this study, the focus is on smile attractiversass the interplay between hard, soft tissue
components of smile (objective evaluation) and daaittractiveness (subjective evaluatién).
Dimensional measurements in three planes of space taken into account to analyze smile
attractiveness and relate it to overall facialaativeness in frontal and profile vief&Here, the
focus was on dimensional measurements to imprdadiley by using standardized photographs
and calculating enlargement ratio from the subjewsillary central incisor width to rule out any
magnification error¥. None of the studies from past literature has actam attractiveness of
posed smile in these two views to find a correfati@tween subjective opinions and objective

measurements.

In this study, 20 samples were equally divided @&groups based on gender. This study
was undertaken with the aim of relating smile etstken all three planes of space to overall facial

attractiveness. Proper standardization procedurese viollowed.The video recording was



uploaded to Gretech Online Movie Player (GOM) saftev Quantification was carried out on
photos in both the views using SmileDesignerPronsok, Microsoft Office PowerPoint — 2013
version and subjective analysis was carried outgugiquestionnaire for self-perception of facial
attractiveness.

In this study,objective assessment of dental midline relative tthe facial midline
showed that midline was shifted to right for 90%fehales(Table-13, 14; Graph 11) Among
males, 20% each had their midlines deviated td agh left respectivelyTable 2, 3; Graph 1).
Chris D. Johnston et af?, aimed to identify the threshold where dental acidl midline
discrepancy begins to impair dentofacial esthefizglings of their study summarized that patients
were judged to be less attractive as the size sufrelpancy between dental and facial midlines
increased, midline discrepancies of less than 2ppear to have a less noticeable impact on facial
esthetics and although many factors are considehalé treating a malocclusion, the results of
their study indicated that discrepancies of 2mmmore had a negative effect on facial esthetics.
In my study, 70% of subjects had their midlinesid®d, this could be attributed to the inclusion
of IOTN Grade 3(dental health component) samplesaso because all the samples had their

golden proportions of teeth disproportionate.

In my study,objective assessment of golden proportion of teetshowed that it was
disproportionate for all the samples (males andafes). This could be attributed to the fact that
the samples included in the study were chosen bas¢@TN Grade 3(Dental health component
— i.e. those with moderate requirement of treatinémta first, study byRicketts R M claimed
that the analysis of a physically beautiful facewtd be approached mathematically, and he
advocated the use of golden proportions in thateeslt was reviewed by.axmikanth et al®

that golden proportion is a geometric proportioniclthis thought to be the most esthetically



pleasing to the eye. For appreciation of beauhgstbeen suggested that the human mind functions
at the limbic level in attraction to proportionsiaiis in harmony with the golden section. This
divine proportion is the ratio of 1:1.618. It aithe orthodontists in determining the area which is
most out of harmony, balance and hence deterntiedsdast approach to achieve “harmonic unity”
in aesthetics, which in most instances leads totfonal unity and efficiency. The results of my
study shows that all the samples had golden prigperof their disproportionate probably due to

the inclusion of samples with malocclusion (IOTNa@e 3- dental health component).

In my study,objective assessment of smile ashowed that for males and females, 70%
had consonant smile aftable-3, 4, 14, 15; Graph-2, 12)in a study done bfarekh et aP®,
they concluded that significantly greater attrasmiess ratings were found for smiles with
consonant smile arcs than flat smile arcs. Henogeaoing the results of the above study to mine,
it can be inferred that 70% of my sample populatiene attractive since they had consonant smile
arcs.

In my study,objective assessment of buccal corridoshowed that among males, 50%
had broad, 30% had medium broad, 10 % each hadumexhd narrow buccal corrid@Fable 3,

5; Graph 3). Among females, 40% had medium and medium broa¥, é@ch had narrow and
broad buccal corridor respectivejable 14, 16; Graph 13).In a similar study done bilideki
loi®" et al, they studied the influence of the size & buccal corridor on smile esthetiasi
proposed a narrow to medium-broad buccal corritld¥q to 15%) as a threshold for esthetic smile
evaluations. Hence comparing the results of thethysto mine, it can be inferred that females had
more esthetic smiles than males because 50% d&émma&les had narrow to medium broad buccal

corridors whereas 50% of males had broad buccsatoor



In my study,objective assessment of mean values of upper anavier incisor exposure
reveals that females had greater upper incisoraxpl1.4mm) than males(10.14mm) and males
had greater lower incisor exposure(3.34mm) tharafegfl.73mmjTable — 30, 31, 32; Graph
— 35, 36).The results obtained here concurs with that doneitpRG et alf®in which they found
similar observations with mean value of upper iocexposure for females as 10.5+/-2.1mm and

males as 9.8mm+/-2.2mm depicting that females ha mpper incisor exposure than males.

In my study, objective assessment of smile line showed thatmong males; 60% of
samples had a low smile line, 30% had average smdeand 10% had high smile lif€able 3,
8; Graph 6). Among females, 80% had average smile line an@@4thad high smile lin@able
14, 17; Graph 16).In a study conducted Byan der Geld F' it was found that smile line which
was positioned such that the teeth were entiragldyed and some gingiva [average smile line -
(2 to 4 mm)] were regarded as the most esthetincelé can inferred from my study that females

had more esthetic smiles than males because 8®8mafes had average smile line.

In my study,objective assessment of interlabial gaghowed that males had a mean
interlabial gap of 13.37+/-2.462mm and femalesdatkan value of 13.63 +/-2.833mm. It can be
seen that in this group of samples, females hack nmterlabial gap than malé¥able 9, 34;
Graph 38). In a study done bweeden et &5, they concurred that the increase in interlabéa g
could be due to greater amount of facial movemeuatsg smiling. Hence when comparing the
results of their study to mine; it can be infertlegt females had more facial movements than males

which resulted in a greater interlabial gap thatesa

In my study,objective assessment of mean values of AP relat&np upper incisor to
foreheadshows that females and males had their maxillanyral incisors positioned posterior to

foreheads FFA poin{Table — 36, 37; Graph — 40)However, results of my study shows that



females had their maxillary central incisor posigd behind foreheads FFA point to a greater
extent than males. The results of my study conwitts that done bywill Alan Andrews 2 in
which he found that 64% of his sample populatiod hzaxillary central incisors positioned
posterior to foreheads FFA point. The findings fribmis study can be used for routine orthodontic
records diagnosis and treatment planning. The iaddif a smiling profile photograph with the
forehead and maxillary incisors fully bared to diagtic records and clinical evaluation will allow
the orthodontist to document the orientation ofglagent’s maxillary central incisors to forehead.
Treatment goals should include the condition thatxiitary central incisors be positioned
somewhere at or between foreheads FFA point anbeligaand correlated with foreheads
inclination. Andrews proposed to use forehead sfeaence to position maxillary incisors since

it is external and does not move during the coafgeeatment.

In my study,objective assessment of Gnathic profile fieldhowed that 90% females had
an average face, gnathic profile, slanting backwaatble - 2, 19; Graph 20)and for males it was
non — significant with 50% each having average ,fag®thic profile, slanting backward and
anteface, gnathic profile, slanting backwérfable — 3,11 ; Graph 9)Honn M. et alf” in their
study concluded that straight average face wasepeat as most attractive, followed by
moderately retrognathic, as well as mildly progmaghofile lines. The results of my study shows
that 70% of samples had average face, gnathicl@ralianting backward; hence according to

aforementioned study, it could be concluded th&b 0@ samples were attractive.

In this study objective assessment of slope of forehetat males showe80% of male’s
had a steep foreheét@lable — 2, 12; Graph 10) For females, 90% had a flat foreh€&eble — 2,
21; Graph 22).In a smiliar study done blyarkas and Kolar®8they had stratified patients based

on facial attractiveness and concluded that veargatve patients had flat or protruding forehead



types whereas as those with steep forehead wagleoss less attractive. Their results were used
to stratify attractive samples based on slope @Head in my study and it can be concluded that
females are more attractive than males as thew flatiforehead relative to males who had a steep
forehead. In a dissimilar study done Hgidi S. Ellis®® et al, they had simulated a forward or
backward movement of the forehead and kept therlowe third of face in its original and most
natural position, and assessed to determine ifgdsim the anteroposterior position of a patient’s
soft tissue glabella affects the evaluators sulvecttings of facial attractiveness. The resufts o
their study suggested that changes of AP positioth® soft tissue glabella does impact the
appreciation of facial attractiveness, they attellthis to the fact that the ethnicity of evaluato
or judges can influence the perception of esthetinck another possible explanation was that the
samples had make-up applied for the photo and aotber samples had blemishes and other
distractiong?°

In my study,subjective evaluation for relationship of arrangenent of teethto overall
facial attractiveness showed that among males, 70% had rated arrangeofetgeth as
unattractive(Table — 22, 23; Graph — 24)Among females, 40% rated arrangement of teeth as
averagdTable 24, 25; Graph - 24)Langlois JH et aP*haddescribed the concept of averageness.
He said that averageness can be considered adiaéraAverageness has been demonstrated in
various studies to be a preferred design, but nvay eoncede that beauty goes beyond being
merely more attractive and in fact, differs in imjamt ways from being simply average. Hence
those who had rated their subjective evaluationavasage were considered as attractive in my
study. 55% of samples in my study rated theitt@etangement as unattractive, which could be

related to inclusion of malocclusion samples (IOGMde 3- dental component).



In this study, subjective assessment of relationship of smile toverall facial
attractivenessshowed that among males, 50% of samples rateddiméie as unattractive, 30%
of samples rated their smile as very unattractive 20% rated their smile as average. Among
females, 40% rated their smile as unattractive, 3@%d their smile as average, 20% rated their
smile as attractive and 10% rated their smile ag ueattractive(Table — 40, 41; Graph 46).
The results of my study showed tl6&%6 of samples had rated their smile as unattegissibly
due to the inclusion of samples with malocclusiod also due to the fact that all samples had

golden proportion of teeth; disproportionate.

In this study,subjective assessment of relationship of size armbsition of nose to
overall facial attractivenessshowed thator females, 80% had rated size and position af the
nose to overall facial attractiveness as attra¢iiable — 24, 25; Graph — 30and among males
50% each rated it as unattractive and attractispagtively(Table 22, 23; Graph — 30)It can be
understood that there was a biased opinion basegeoder while relating the subjective

perceptions of relating the size and position (fentw facial attractiveness.

In my study,comparison of objective evaluations between groupsepicted that the
dental midline relative to the facial midline wasvdted to right for 55% of sampléBable — 26,
27; Graph — 32).Chris D. Johnston et at? summarized that patients were judged to be less
attractive as the size of discrepancy between Hanthfacial midlines increased. This could be

the possible reason why the samples chose théirae@angement as unattractive.

In my study,objective assessmerdf profiles depicted that 90% of samples had a convex
profile (Table — 35, Graph — 39)In a study done b$pyropoulous and Halazonet®, it was
depicted that even after the profile photos wergpe@ to produce a different outline shape, there

was no significant variability in attractivenesagdaconcluded that other factors might contribute



more significantly to facial attractiveness thastjtine profile outline shapRonald J. Mackley?*

stated that profile cannot be used as a reliahlecsef information to determine what a person’s
actual smile looks like. However assessment ofilerafan be used for diagnostic purposes,
particularly to identify patients with severe disportiong®. Hence it can be concluded that 90%

of samples included in my study had Class Il skéleattern since they had convex profiles.

In my study, subjective evaluation to determine the order of preerence of best
viewable structure from frontal and profile view was donen order to obtain an insight into the
structures influencing the decision of facial attnzeness and the resultiepicted that 90% of
samples felt that teeth was the best viewable tstrei¢rom the frontal view; and 55% of samples
felt that position lower jaw was the best viewdinten the profile view. A study done [8haw et
al®; hypothesized that adolescents with normal dempéarance would be judged to be more
socially attractive than others. The results ofstugy, concurs with the results of the former study
in such a way that the sample population of myyhatl also considered appearance of teeth; the
most important while analyzing facial attractivemies the whole. In another study doneMaple
et aP8 they altered the position of lower jaw in 4-mntriements and found that when the
anteroposterior position of lower jaw was modifitie farthest the deviation from Class [, the
lesser the profiles were perceived attractive. ldenbhen comparing the results of the aforesaid
study to mine, it depicts the importance of positad lower jaw in profile view and shows the

importance of keeping orthodontic norms in mindd@gnosis and treatment planning.

In my study, when thesubjects were asked regarding their choice of treatent for
correction of facial structures in order to improve attractiveness;it was seen that, 75% of
subjects had opted for correction of teeth whichld@ossibly be due to the inclusion of samples

with malocclusion (IOTN-Grade 3-Dental health comeot). This is in accordance with the study



done byHavens et al®, who reported that arrangement of teeth is a mopoitant factor for
evaluating facial esthetics. Therefore, contempocathodontists must consider esthetic smiles

by managing the dentition and soft tissues.

According to a study conducted bjohan et al*® they mentioned that it is of prime
importance that the final outcome of orthodonteatment is not entirely dependent on looks
alone. The ultimate goal is to achieve a pleasomyposition in smile, by creating and arrangement

of various esthetics elements.

The results of my study concurs with that doneShabel et al, in such a way that not
all objective attributes of smile assessed, couddlipt attractive or unattractive smiles as judged
subjectively. This could be attributed to the fact that indixat perception of smile esthetics is
influenced by national/cultural backgrounds whiehurn can affect multiple variables in unequal
way<®. Hence all of these factors are critical and sthdaé considered in research and clinical

settings.



SUMMARY AND CONCLUSION




SUMMARY AND CONCLUSION

An in vivo study was conducted with the aim of leaing smile attractiveness in all three
planes of space; from frontal and profile view; dadelate it to overall facial attractiveness. A
total of 20 samples were included in the study@inaied equally into 2 groups based on gender;
following which objective and subjective assessm@rdre done. All standardization procedures
were carried out and a video of 10 seconds duratias recorded with two cameras, placed at
right angles to each other, covering both the viatvthe same time. The best frame depicting
unstrained posed smile was selected for both the/svsiand transferred to SmileDesignerPro
software and quantification was done for objectiggessments. A questionnaire together with a
template consisting of photographs in frontal arafile view were distributed to the samples for
assessing facial attractiveness subjectively. lgtoaup and inter group comparisons were carried

out for both the views based on gender; separ&ielybjective and subjective assessments.
At the end of my study, after finalizitige results statistically, | would like to concluithat;
1. In the profile view, in sagittal plane of space

a. 50% of males and 40% of females had relatefirttiengs ofgnathic profile field to be

unattractive, because the samples had a classlétakpattern.

b. All males and 95% females, had a straight nasatour, in spite of that, 50% of males
had relatednasal contourto overall facial attractiveness as unattractiveé 80% of females had

rated it as average.



c. 80% of males had a stesjppe of foreheadand 90% of females had flat forehead

depicting that females were more attractive thalesna

d. 70% of males and 40% of females selecieid as the best viewable structure from

profile view to assess overall facial attractivenes

e. Theantero-posterior relationship of maxillary incisors to forehead, as indicated by

Goal anterior limit line, revealed that females naale retroclined incisors than males.

2. In the frontal view, in transverse plane of space;

a. All samples had disproportionagmlden proportion of their teeth, indicating irregular
arrangement of teeth, when viewed from frontal vié#@% of males and 50% of females felt, the

arrangement of teethto be unattractive, when related to overall faatbdactiveness.

b. 80% of males and 50% females had rated #mile as unattractive despite of 70% of

males and females having consorantle arcs

c. 90% of males and females had selet#eth as the best viewable structure from frontal

view to assess overall facial attractiveness.

d. 50% of males had brodiliccal corridor and 40% of females had medium buccal

corridorsdepicting that females had more attractive smhas tmales.

3.In the frontal view, in vertical plane of space;

a. 60% of males and 30% of females felt teattical proportions of their faces were

unattractive since all the samples had verticalipraportionate face.

b. 40% of both males and females had relatgubsure of lower teethaveragely to facial

attractiveness.



c. In objective findings, 30% of males and 80%ewhales had an averagmile line; but

subjectively, 80% males and 70% females rated #mile to be unattractive.

d. The mean values oiter labial gap for females were more than males, and 40% of both
the genders, rated their lip position as unattvacéind only 20% of both the genders found it

attractive.

3. 77.8% of males and 71.4% of females had opteddiwection of their teeth to improve their

overall facial attractiveness.

Several areas discussed in this study that reqturdser explanation could include the
development of a more comprehensive scale for miegstacial attractiveness, increasing the
number, types of samples and raters to represeéstivethnic backgrounds, socioeconomic status,
and age groups which would enable the results tgelperalized to other populations. With the
use of modern technology including 3- dimensionaging and animation one can broaden the
study of perception of facial attractiveness. Thefseementioned points should be considered as

determining factors in the future, for more commmative studies.

The structures assessed in this study are oftemooked in orthodontic treatment
planning. These structures should not be considesetyid boundaries, but as artistic guidelines

to help orthodontists, treat patients to improwartbverall facial attractiveness.
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