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ABSTRACT
Aim: To evaluate the existence of different esthetic smile criteria
in a section of North Indian population.
Materials and methods: A total of 100 students from Manav
Rachna International University were selected based on the
inclusion criteria. Two photographs were taken (smiling face and
smile) using Digital Single Lens Reflex camera. The statistical
analyses used were descriptive statistical tests and Spearman
correlation after the images were analyzed using Digimizer
image analysis software for different esthetic smile criteria.
Results: The coincidence of the facial midline with the arch
midline occurred in more than half of the students. Most of the
subjects presented parallelism between the incisal plane and
the interpupillary line. Mostly parallel or straight smiles were
also most commonly observed and the gingival display and
the amount of gingival display were relatively less observed.
Conclusion: There exists a relationship between facial midline,
interpupillary line, smile arc, gingival display, and facial esthetics.
Clinical significance: This article describes the existence of
different esthetic smile criteria in enhancing the facial esthetics
for a pleasing smile.
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INTRODUCTION
The smile constitutes an important component in the presentation of a human being favoring his or her social acceptance. Good appearance is not considered a vanity sign, but
literally a need today, and the dentistry has a fundamental
role in obtaining it, since the face is the most exposed area
of the body and the mouth a prominent feature.1
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The esthetic value of a cosmetic restoration may be
affected by factors contributing to the composition of
a pleasing smile, such as amount of gingival display,
midline position, gingival architecture, clinical crown
dimensions, and tooth position.2 This emphasized the
need for an interdisciplinary approach to evaluate,
diagnose, and resolve esthetic problems.3 Esthetics is the
branch of philosophy dealing with beauty.4
Anatomic measurements aid in the planning of prosthetic, orthodontic, or restorative treatment, with the
objective of obtaining satisfactory esthetics, and one of
these measurements includes the parallelism and distance
between the pupils and incisal edges of the maxillary
central incisors.5 The second parameter being the facial
midline is usually the starting point of the esthetic treatment plan.6,7 The third parameter, i.e., the smile arc is
defined as the relationship between the curvature of the
incisal edges of the maxillary anterior teeth and the curvature of the upper border of the lower lip. The esthetics of
the smile are affected by the upper lip position, the upper
lip curvature, the parallelism of the anterior incisal curve
with the lower lip, the relationship between the maxillary
anterior teeth and the lower lip, and the number of teeth
displayed in the smile.8 The fourth parameter being the
gingival display is also very important for the harmony
and symmetry of an esthetic smile among various other
components. All of these components together will result
in an esthetically pleasing smile.9 The purpose of the
study was to assess whether the need of these parameters
helps to aid in the esthetic reconstruction of the smile,
considering the buccal and facial components as factors
for esthetics.

MATERIALS AND METHODS
In this study, a total of 100 subjects of North Indian origin
with age ranging from 18 to 25 years studying at Manav
Rachna International University were randomly selected.
Dentulous subjects with age ranging from 18 to 25 years,
with no missing maxillary and mandibular anterior teeth,
complete dentate arch with clinical presence or absence
of third molars, and subjects with presence of natural
maxillary anterior teeth in good alignment were selected
in order to meet the inclusion criteria of this project. The
exclusion criteria included subjects who had undergone
any restoration by a complete veneer crown, partial veneer
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Fig. 1: Standardized procedure to obtain lateral view of the full face

crown, partial veneer crown, and crown buildup on the
anterior maxillary natural teeth; subjects with absence of
orthodontic appliance in the superior anterior teeth and
absence of any previous orthodontic treatment; subjects
with anterior teeth fractures; subjects with incisal wear of
maxillary anterior teeth; and subjects with absence of any
previous orthodontic treatment. A participant informed
consent form was provided in both Hindi and English
languages. A standardized photographic procedure was
used to obtain images of the face and maxillary central
incisors and was as follows: Each subject was made to sit
upright on a chair with the occlusal plane of the maxillary
teeth parallel to the floor. Two standardized photographs
were taken for each subject: Portrait (social smile) and
smile photograph (social smile).4 For each photograph,
standardized distances (portrait: 100 cm, smile photograph 12 cm) were used (from the tip of the subjects’
nose to the center of the camera lens). A fixed focus of
1:1 was used for each subject, with the electric field 100
mm ƒ/2.8 macroultrasonic focus motor lens. The height
of the Canon electric optical system (EOS) 1100D Digital
Single Lens Reflex camera mounted on a tripod (Traveler
Mini Pro Tripod For Canon EOS 1100D) was adjusted
individually according to the position of the subjects’
face and the teeth. The images were then transferred in
Digimizer® Image Analyzer software version 4.6.0 (Fig. 1).
In the Digimizer software, the full face photograph
was assessed first and then the smile photograph was
assessed.
• The first objective was to analyze the parallelism of
the incisal plane with the interpupillary line. According to the inclination of the lines, the subjects were
classified into two groups, i.e., subjects that present
parallelism between the incisal plane line with the
interpupillary line and subjects who did not present
parallelism between the incisal plane with the interpupillary line lines.
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Figs 2A and B: (A) Subject with dental midline coinciding with
the facial midline; and (B) Subject with dental and facial midline
deviation

• The second objective was to analyze and evaluate the
presence of a discrepancy between the dental and facial
midlines. In this objective, the amount of deviation
between the two lines was also measured and evaluated
in the Digimizer software in millimeters. According to
the inclination of the lines, the subjects were classified
into two groups, i.e., subjects who have dental midline
that will coincide with the facial midline and subjects
having a dental midline that does not coincide with the
facial midline deviation (Fig. 2).
• The third and fourth objectives were analyzed by
assessing the smile photograph of the subjects. The
third objective was the analysis of the parallelism of
the maxillary anterior incisal curve with the lower lip.
The smile arc was classified as parallel smile arc when
the two lines were parallel to each other. Straight
smile arc was when the incisal edges of the maxillary
anterior teeth were in a straight line. Reverse smile
arc meant that the line drawn connecting the incisal
edges of the maxillary anterior teeth curved in reverse
to the line drawn through the upper border of the
lower lip (Fig. 3).

IJOPRD
Analysis of the Esthetic Components of Smile in a Section of North Indian Population

A

B

Figs 3A and B: (A) Subject showing parallel smile arc; and (B) Subject showing straight smile arc
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Figs 4A and B: (A) Subject showing gingival display; and (B) Subject showing no gingival display

• In the fourth objective, the visibility of the gingiva
in the social (posed) smile was noted. The analyses
were done in the Digimizer software by evaluating the
gingiva visibility between the zenith of the gingiva of
maxillary central incisors and the inferior border of
the maxillary lip. The gingival display was measured
as group I: Gingival display present and group II:
Gingival display absent (Fig. 4).
In the current study, an attempt has been made to
increase the accuracy of the methodology by employing
a software known as Digimizer image analysis software©
MedCalc software. Digimizer is a free easy-to-use and
flexible image analysis software package that allows
precise manual measurements as well as automatic object
detection with measurements of object characteristics.
Pictures may be photographs, X-rays, micrographs, etc.8
Finally, the data obtained were arranged systematically
and the collected information was transferred onto a
master chart which was prepared in Microsoft Excel
(2010) with the values obtained for various parameters.
The following methods of statistical analysis have been
used in this study, i.e., Excel and Statistical Package for the
Social Sciences (SPSS Inc, Chicago, version 21.0) software
packages were used for data entry and analysis. Statistical
methods employed in the present study were descriptive
statistical tests and Spearman correlation.

RESULTS
The data obtained were arranged systematically and
the collected information was transferred onto a master

chart which was prepared in Microsoft Excel (2010) with
the values obtained for various parameters. As per this
study, 83% subjects displayed parallelism of the incisal
plane with interpupillary line, 79% subjects had parallelism of the maxillary anterior incisal curve with lower lip,
16% subjects showed gingival display, and 66% subjects
had a coincidence between the midline of the face with
the midline of the dental arch. Summarized data are
presented in Table 1. The results echoed that the factors,
such as interpupillary line, midline of the face, smile arc,
and gingival display, do affect the smile enhancement, as
it helps in basic symmetry and pleasing view, which can
be incorporated in the clinical cases on a routine basis.

DISCUSSION
Smile attractiveness and facial attractiveness appear
strongly connected to each other. The fact is that in social
interaction, one’s attention is mainly directed toward the
mouth and eyes of the speaker’s face.10 The essentials of
an esthetically pleasing smile involve the relationships
between the three primary components: The teeth, the lip
framework, and the gingival scaffold.11 It has been noted
that most young adults are more concerned about their
appearance of their anterior teeth than their occlusion.4
Ackerman et al12 proposed a method to digitally measure
the smile characteristics of the dental patients. Specifically,
when the “posed smile” is measured; by definition, the
posed smile is voluntary and not elicited by an emotion. It
can be a learned greeting or a signal of appeasement in an

Table 1: Descriptive statistics of study sample
Parallelism of the incisal plane with the interpupillary line
Parallelism of the maxillary anterior incisal curve with the lower lip
Gingival display during smiling
Coincidence between the midline of the face with the midline of the dental arch

Total no. of cases
100
100
100
100
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Present
83%
79%
16%
66%

Absent
17%
21%
84%
34%
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individual and can be sustained. The posed smile is reliably repeatable. On the computer screen, a grid, or smile
mesh, employs horizontal and vertical lines to measure
11 attributes of a smile. Therefore, it was suggested that
the photographic analysis of an unstrained posed smile
might be used as a standard dental record and hence, it
was used in this study as a method of standardization
of photographs.13 In the present study, the analysis was
carried out with the help of sophisticated software known
as Digimizer® image analysis software that allows precise
manual measurements as well as automatic object detection with measurements of object characteristics.
As per the research done by various authors,9,14,15 it
has been concluded that there is significant predominance
of presence of parallelism between these structures,
which reported that the parallelism between these two
lines creates a general sense of harmony and a horizontal
improvement in the esthetics of the face. Facial beauty is
based on standard esthetic principles that involve proper
alignment, symmetry, and proportion of face.10-12
In the present study also, the parallelism of the incisal
plane with the interpupillary line was also checked and
the significant predominance of presence of parallelism
between these structures corroborates with the concepts
defended by Latta et al14 and Malafaia et al5 who have
reported that the parallelism between these two lines
presents generalized symmetry and is of esthetic value
in context to an esthetic smile. Similarly, Malafaia et al5
also suggested that the dentofacial harmony is essential to
obtain adequate esthetics and a successful treatment. The
aim of their study was to analyze the existence of polar
symmetry, obtained by two parallel lines, one along the
pupils and another along the incisal edge of the upper
central incisor teeth. The study had concluded that there
is a correlation between the pupils and the tangent with
the incisal edge of the maxillary central incisors. All these
studies help the prosthodontist to assess the esthetics
for a patient; these studies act as basic guidelines but
not very rigid rules. The various authors5,15 used three
commonly used anatomic landmarks, nasion, tip of the
nose, and tip of the philtrum to measure the midline of
the face. The primary function of the anterior teeth in
maxillary arch is to fulfil the esthetic needs. An improper
placement of the midline makes it impossible to balance
the elements on either side of it.16 Frush and Fisher17 in
their classical study had suggested that the vertical long
axis of the midline is more critical than mediolateral position, provided that the central incisor midline is parallel
to the facial midline. Cardash et al18 recommended that
the anterior tooth midline be placed coincidently with
the midline of the face. The authors also recommended
that the detection of deviation can be done better on the
photographs rather than detection in the patient, as the
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face is mostly constantly moving. According to the golden
proportion, beauty of the face depends on alignment,
symmetry, and proportion.19 It was found in the current
study that there was about 66% coincidence of facial and
maxillary midline, while 34% showed none coinciding
and the deviation was about 1.3 mm on average. During
this study, nasion, center of philtrum, and pognion were
used to determine the facial midline.20
The smile arc is the relationship between a hypothetical curve drawn along the edges of the maxillary
anterior teeth and the inner contour of the lower lip in
the posed smile.21-23 Within the limitations of this study,
the conclusions drawn were that the most common smile
arc is the convex smile arc and the maximum amount of
tooth exposure is in a convex smile type. Teeth length
plays a role in facial contouring and hence, should be
taken into consideration during an esthetic makeover of
a patient. An esthetically pleasing smile also depends on
the amount of visible gingiva (gingival display). Thus,
in the present study analysis was done in the Digimizer
software for evaluating the gingiva visibility between the
zenith of the gingiva of maxillary central incisors and the
inferior border of the maxillary lip. The gingival display
was measured as gingival display present or gingival
display absent, and the result stated 16% of the subjects
showed gingival display during a posed smile.

CONCLUSION
Within the limitation of the study, it could be concluded
that in smile design, the interpupillary line should be
parallel with the incisal plane as it creates a general sense
of harmony and horizontal improvement in the esthetics
of the face.3,6 Similarly, the dental midline should coincide the facial midline, or they should at least be parallel
to each other to avoid canting – a major design flaw in
natural or restored dentition. Also, the smile line should
be parallel to the lower lip curvature and the gingival
display while smiling should be slightly visible.9 These
components of the smile should be considered not as rigid
boundaries, but as artistic guidelines to help prosthodontists treat individual patients who are today, more than
ever, highly aware of smile esthetics.
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