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ABSTRACT

Objective: Aesthetic restorative treatment plays a very essential role in smile appearance. The aim of this study is to assess smile
architecture and periodontium outlook for aesthetic evaluation. Materials and Methods: One hundred subjects (50 women and
50 men) aged from 18 to 62 years were enrolled and photographed. Standardized digital photographs were taken to assess smile
architecture and gingival biotype during regular and expanded smile. Smile was assessed on the basis of following criteria: 1)
extremely high smile line; 2) high smile line; 3) moderate smile line; and 4) low smile line. Patients were also classified by age group
and gender as follows: a) males aged from 18 to 30 years; b) females aged from 18 to 30 years; c) males aged 31 years and above;
and d) females aged 31 years and above. Gingival biotype was analysed using visual assessment method. Statistical analysis was
performed using Chi-square test to assess differences between groups. Results: Assessment revealed that subjects with regular smile
had the following: Class 1, 2%; Class 2, 10%; Class 3, 45%; and Class 4, 43%. With expanded smile, subjects revealed the following:
Class 1, 9%; Class 2, 13%; Class 3, 58%; and Class 4, 20%. The periodontal outlook was more prevalent in the expanded and regular
smile for younger age group than the older one. Age and gender influenced the position of the smile architecture. About 80% of
the subjects were concerned of aesthetics. Conclusion: Assessment of smile architecture and pink aesthetics becomes mandatory
for both regular and expanded smile for both the genders.
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INTRODUCTION

A smile is considered a universal, friendly greeting in
all cultures and modern society. It is regarded as one
of the most important communication skills a person
should pursue.lV! Gingival smile line is an anatomical
feature that exposes gingiva superior to maxillary anterior
teeth.? Improving smile aesthetics prior to restorative
treatment is often one consideration that the patients
seek.Bl Assessment of smile provides information about
the relationship between the teeth and surrounding pink
tissue, and is a key element of diagnosis and treatment
planning in cosmetic dentistry. It has been seen that
cosmetic dentistry usually considers restorative and
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orthodontic field. However, one finds that periodontics
can also contribute immensely in improving the
appearance of patients.

In particular, the periodontist can influence the
appearance of the patient’s smile.

The relationship between upper lip and display of gingival
tissues and teeth defines that periodontal outlook depends
on the smile architecture. An imaginary line following the
lower margin of the upper lip, with a convex appearance
is defined as smile line.l®” Very less literature exists
regarding periodontal outlook and smile architecture in
relation to age and gender. Crispin and Watson reported
that with maximal smiling, 84% of the participants revealed
their gingival margin.l! But the report did not include
information on individuals with lost interproximal papilla
although the lack of papilla represented aesthetic damage.

The practitioner has to look not only at marginal gingiva
display (the stage before the “gummy smile”), but also at the
display of gingival embrasures to determine periodontium
outlook. Secondly, the practitioner should consider both
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the regular smile [Figure 1] and the expanded smile
[Figure 2] when assessing the position of the smile line, and
even consider the difference in gingival display in relation
to age and gender. When the practitioner asks a patient
to smile, the patient usually takes a cautious attitude and
reveals a more or less natural smile. However, outside of
the office, the patient can reveal more periodontium by
forcing the smile to the maximum degree of lip contraction,
thereby making the smile less aesthetically pleasing.

The aim of this study is to assess smile architecture and
periodontium outlook for aesthetic evaluation.

MATERIALS AND METHODS

The research proposal was approved by the ethical
committee and informed consent was obtained from
each subject.

Subjects

One hundred subjects of both the sexes were enrolled
in this study. Subjects were divided into four groups:
a) males (18-30 years), b) females (18-30 years), c) males
(31 years and above), and females (31 years and above),
with a mean age of 31.66 years. Groups consisted of 25
subjects each. The subjects with no facial disharmonies
and with natural dentition without any prosthesis were
photographed.

Technique to photograph

Standardized digital photographs were taken to assess
smile architecture and gingival biotype during regular
and expanded smile. The headrest was aligned to allow
positioning of the head in the Frankfort horizontal plane
to assure optimal angulation. Subjects were photographed
for the regular and expanded smile. The architecture of
the smile was determined from the pictures taken.

The smile was assessed on the basis of the following
criteria:
Class 1: Extremely high smile line: More than 2 mm of

marginal gingiva visible or more than 2 mm

Figure 1: Regular smile
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apical to the cemento-enamel junction visible
for the reduced but healthy periodontium. This
could be the gummy smile [Figure 3a]

High smile line: Between O and 2 mm of marginal
gingiva visible or between 0 and 2 mm apical
to the cemento-enamel junction visible for the
reduced but healthy periodontium [Figure 3b]
Moderate smile line: Gingival embrasures only
visible [Figure 3c]

Low smiile line: Gingival embrasures and cemento-
enamel junctions not visible [Figure 3d].

Class 2:

Class 3:

Class 4:

All the subjects were evaluated for the gingival biotype on
the basis of thick or thin by visual assessment method
according to age.

Statistical analysis

Descriptive analysis was performed with all data
recorded. Chi-square test was applied for testing the
difference between age and sexes. A probability of P<0.05
was accepted to reject the null hypothesis.

RESULTS

The sample consisted of 50 women and 50 men, aged
from 18 to 62 years (mean age: 31.66 years). The main
result of this study is shown in Figure 4. Class 3 was
the most frequent (45% for regular smile and 58% for
expanded smile). Extremely high smile line during
regular smile was 2% while during expanded smile
was 9%. During regular smile, 43% had a low smile
line while during expanded smile 20% had a low smile
line. The gingival display was more in the expanded
smile (Class 1 + Class 2 + Class 3 = 80%) than in the
regular smile (Class 1 + Class 2 + Class 3 = 57%). During
expanded smile, the cemento-enamel junctions were
revealed in 22% of the subjects (Class 1 + 2).

The frequency distribution of the study population
according to age and gender during regular and expanded
smile is presented in Table 1. During regular smile, 35%
women were more likely to show their periodontium

Figure 2: Expanded smile
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(Class 1 + Class 2 + Class 3) than men (23%) [Figure 5].
The difference was significant. While during expanded
smile, there was significant difference between women
(45%) and men (35%) [Figure 6].

Figure 3: (a) Class 1; (b) Class 2; (c) Class 3; (d) Class 4
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During regular smile, significant differences were
observed in young participants compared with the two
older participant groups [Figure 7]. The high smile line
class had the lowest percentage in the younger subject
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Figure 4: Frequency distribution on the study population according for the

regular smile and the expanded smile

Figure 5: Frequency distribution for males and females during regular

smile

Table 1: The frequency display of the subjects according to age, gender, regular smile, and expanded smile

Sex Age (years) Regular smile Total Expanded smile Total
Cla Cl2 Cl3 Clg Cla Cl2 Cl3 Clg
M 18-30 Count 1 12 12 25 2 1 19 3 25
% of total 2.0 24.0 24.0 50.0 4.0 2.0 38.0 6.0 50.0
31-62 Count o 9 16 25 1 12 12 25
% of total 18.0 32.0 50.0 2.0 24.0 24.0 50.0
Total Count 1 21 28 50 2 31 15 50
% of total 2.0 42.0 56.0 100.0 4.0 4.0 62.0 30.0 100.0
F 18-30 Count 1 2 16 10 29 4 2 21 2 29
% of total 2 4.0 32.0 20.0 58.0 8.0 4.0 42.0 4.0 58.0
31-62 Count 1 7 8 5 21 3 9 6 3 21
% of total 2 14.0 16.0 10.0 42.0 6.0 18.0 12.0 6.0 42.0
Total Count 2 9 24 15 50 7 11 27 5 50
% of total 4 18.0 48.0 30.0 100.0 14.0 22.0 54.0 10.0 100.0
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group during regular and expanded smiles. They
displayed their gingival embrasures in 49% of cases
(Class 1 + Class 2 + Class 3) and their cemento-enamel
junctions in 9% of cases (Class 1 + Class 2) during
expanded smile [Figure 8].

No significant difference was noted in the gingival
biotype of the subjects (mean age value being
31.66 years). Subjects younger than 45 years showed
thin and scalloped gingival biotype with triangular
tooth shape.
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Figure 6: Frequency distribution for males and females during expanded smile
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Figure 7: Frequency distribution for age groups during regular smile
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Figure 8: Frequency distribution for age groups during expanded smile
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DISCUSSION

Aesthetic considerations in prosthetic restorations have
become more important in making patients’ decision for
dental therapy. An attractive smile involves harmonious
interaction of the lips, teeth, and surrounding gingival
scaffold. Position of lip during smile defines the type
of smile and influences the clinical and technical
procedures required for aesthetic restorations.® This
study identified variations in smile line and gingival
display amongst different age groups and gender. 80%
of subjects displayed their gingiva during regular and
expanded smile. This proportion is very important
because this classification considered the whole papilla
and the forced smile.

In the present study, the periodontium or its supposed
localization was visible for participants in Class 1,
Class 2, and Class 3. Using this criterion for smile line,
Class 3 allowed for the detection of subjects whose
interproximal papilla was exposed, but not the gingival
margin. Class 3 was important for aesthetic appearance
and individual self-perception. According to the data
collected, Class 3 was most frequently encountered
during regular and expanded smile.

For an attractive smile, gingival health and appearance
are essential components.”?1% Black triangles formed
due to loss of papilla are considered unaesthetic.'!
It has been reported that the papilla could enhance a
youthful appearance as a complementary factor in age
interpretation and has been considered a critical asset in
dental aesthetics.['>!%l In this study, we have considered
the gingival embrasure with the presence or absence of
papilla. More importantly, younger and older age groups
were compared for smile architecture and changes in it
with aging.

However, there are no data comparing the smile line
at different ages and the gender distribution. The
periodontist should consider the maximal gingiva-
revealing smile. In the present study, the subjects were
photographed during regular smile and during maximal
smile (also called the expanded smile).

In a study, Jensen et al. reported that about 70% of
patients revealed more than 25% of their periodontium
in their usual contact smile.!! This data cannot be
compared as we do not know how many subjects had
revealed their gingiva. In the present study, 80% of
participants had visible gingival embrasures and/or
marginal gingiva.

It has been noted that age and gender have an influence
on satisfaction with oral appearance.l’> In the present
study, the position of the smile line was significantly
lower with age. Authors suggested that the elasticity of
soft tissues might decrease with age owing to age-related
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alterations in the connective tissue metabolism, possibly
resulting in “sinking” of the facial tissues.!'¥

Higher smile line position was more seen in women
compared to men. Comparing the age groups, 18-30 years
old group presented higher smile line for expanded smile
in both the genders. Women revealed more gingival margin
than men during maximal smile and the position of the
smile line was lower with age. Hence, we conclude that
age and gender influence the position of the smile line.

CONCLUSIONS

Women display a greater amount of gingiva during smiling
than men. Around 80% of subjects revealed their gingiva
during maximal smile which is a very high rate. We
conclude that gingival display must be examined during
expanded smile for aesthetic consideration. This indicates
that pink aesthetics is a paramount factor in cosmetic
dentistry for restorative dentists and periodontists.
Attention must be paid to the fact that the visual impact
of the smile is not associated exclusively with the beauty
of individual teeth, but also with the periodontium.
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