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Summary

Today'’s modern society gives a lot of
precedence to a beautiful and healthy smile
and this makes it crucial for dental specialists
to make a comprehensive plan to fulfil the
patient’s desires. An aesthetic smile design can
be achieved when dental specialists work hand
in hand. Smile designing can revolutionize one's
life. Various treatment options exist for restoring
a beautiful smile, these include, composite resins,
pressable ceramics, CAD/CAM milled prosthesis,
Porcelain fused to metal (PFM) crowns, veneers
and Lumineers. Patients and dentists both must
collaborate and make the final decision so that
optimal outcome of treatment can be obtained and
patient can gain back the confidence and be more
comfortable with their smile. The article describes
various aspects in regards to smile designing with
in depth explanation of the various components
that go along with a beautiful smile. The article
also describes a case report of aesthetic smile
designing using lithium disilicate veneers using
red proportions.

Streszczenie

Wspotczesne spoleczenstwo daje pierwszen-
stwo pieknemu i zdrowemu usmiechowi, a to spra-
wia, ze dla stomatologow kluczowe znaczenie ma
opracowanie kompleksowego planu spelnienia
pragnien pacjenta. Estetyczny projekt usmiechu
mozna osiggng¢, gdy stomatolodzy uwzgledniajq
obowiqzujqgce zasady. Projektowanie usmiechu
moze catkowicie odmienié¢ czyjes zycie. Istniejg
rozne opcje leczenia w celu przywrocenia pigk-
nego usmiechu, w tym stosujgc zywice kompo-
zytowe, ceramike prasowang, protezy frezowane
CAD/CAM, korony porcelanowe napalane na
metalu (PFM) i licowki. Zarowno pacjenci, jak
i dentysci muszq wspotpracowac i podejmowac
ostateczng decyzje, aby mozna byto uzyskac opty-
malny wynik leczenia, a pacjent mogt odzyskac
pewnosc¢ siebie i czu¢ sie bardziej komfortowo ze
swoim usmiechem. Artykut opisuje rozne aspekty
zwigzane z projektowaniem usmiechu z dogteb-
nym wyjasnieniem roznych komponentow, ktore
towarzyszq pieknemu usmiechowi. W artykule
opisano rowniez opis przypadku estetycznego
projektowania usmiechu przy uzyciu licowek z
dwukrzemianu litu przy uwzglednienieu zasad
biatej i czerwonej estetyki.
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Introduction

A patient’s facial expressions form an
integral part of non-verbal communication. A
smile helps to convey various thoughts and
feelings effectively.! Today’s modern society
gives a lot of precedence to a beautiful and
healthy smile, and this makes it crucial for
dental specialists to make a comprehensive
plan to fulfil the patient’s desires.? Undesired
spacing, discoloration of teeth, gummy smiles
are often considered unesthetic and patients
desire a smile design to modify these.

Prior to smile designing, a thorough clinical
examination must be carried out. Furthermore,
radiographic assessment and diagnostic cast
mounting play a crucial role. A complete set
of photographs must also be taken so that
the patient can be shown the before and after
pictures. In order to harmonize an aesthetic,
smile, an integration of both the facial and
dental components is crucial. The article
describes various aspects with regard to
smile designing with in depth explanation of
the various components that go along with a
beautiful smile.

Concepts of smile design — examination of the
patient

Before smile designing is planned, a thorough
extra- and intra-oral examination must be
performed. During extra-oral examination, the
facial and dental midlines, proportions of the
face and the facial profile should be assessed.
During the intra-oral examination, special
consideration should be given to the shape
of the dental arch, any defective restorations
and the gingival health.* Relevant radiographs
such as a full mouth IOPA and OPG must be
taken for all cases. If an implant placement
is planned, cone beam computed tomography
is highly recommended in areas which have
anatomic considerations.’

Assessment prior to smile designing — general
facial analysis

Inourday-to-day practice unless a pronounced
facial deformity is noted, smile designing is
often done only for the dental component.
Additionally, the interpupillary line and the lips
of the patient play the most important role in
the facial features of an individual. Ideally, the
interpupillary line must be perpendicular to the
plane of occlusion. Lips serve as an important
tool for assessing the smile as the smile usually
follows the contours of the lip in a case of an
aesthetically pleasing smile.®

Classically, it has been noted that the face
should be the width of five eyes and the facial
height can be divided into three vertical sections.
The lateral facial profile of the patient can be
concave, convex or straight. Furthermore, the
shape of the face from the frontal aspect can
be square, square tapering, tapering and ovoid.
These aforementioned factors play an important
role in analyzing the general facial analysis.%’

Dentofacial analysis

The dentofacial aspect constitutes the hard
tissue and the soft tissue components. The
hard tissue component encompasses the dental
midline, zenith of tooth, width and height of
tooth, axial inclination, the sex, personality
and age (SPA), interdental contact area and
point. The soft tissue components encompass
the gingival health, gingival harmony and the
interdental embrasure.°

Dental midline

The dental midline is the vertical contact
interface between the right and the left maxillary
central incisors. Minor discrepancies in facial
and dental midline are a common occurrence,
and studies have shown that a layperson can
identify a deviation of midline greater than
2 mm when the entire face is viewed, and can
identify a deviation of merely 1 mm when only
the lips and teeth are included.®
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Tooth zenith

The zenith point of the tooth is the most apical
point on the cervical tooth margin. The zenith
points are different for the maxillary central
incisors, lateral incisor and the canine. The
zeniths are placed distally from the centre of the
tooth in both the incisors while for the canine
it falls exactly in the center. Furthermore, the
zenith is about 0.74 mm apicogingivally from
the line connecting the zenith of the central
incisor and the canine.’

Width and height of the tooth

Dental proportions play an important role
in determining the overall aesthetics of the
smile. Various ratios have been proposed which
include the Golden Proportion, The Recurrent
aesthetic dental proportion and the Chu’s
aesthetic gauge. Various studies have been
conducted to assess the prevalence of these
proportions in natural dentition, but no study
has conclusively found the direct application of
one of these proportions to population at large.
It can be noted that overall these proportions
and gauges can be used as good evaluative tools
for aesthetic cases.!0-12

Incisal edge position

Maxillary incisal edge position is very
important in designing a smile. The incisal edge
position is mainly determined by phonetics and
aesthetics of an individual. The average display
atrest in young individuals is about 2.3 mm and
the display of teeth decreases as the age of the
patient increases. !

Axial inclination

Axial inclination of the tooth compares the
vertical alignment of the maxillary teeth that
are visible in the smile line. Labiolingually,
central incisors are placed vertically or slightly
buccally while the lateral incisors are also
placed buccally but the cervical margin is
depressed in relation to the central incisor. On

the other hand, the cervical end of the canine
is buccally positioned while its tip is more
lingually inclined.'

Interdental contact area and point

The interdental contact area is a broad zone
in which two teeth touch while the contact
point is the most incisal point of the interdental
contact area. According to literature, interdental
contact area is more important than contact
point and this must be used for smile designing.
Furthermore, the interdental contact area
decreases as we move posteriorly from the
central incisor towards the first premolar.!>

Sex personality and age

Minor changes in the contour and shape
of the anterior teeth can dramatically affect
the aesthetics of the patient, and can help in
characterizing a patient’s smile. In young
individuals the incisal edges are not worn out
and have high value and low chroma. However,
with the increase in age the incisal edges wear
down and the chroma of the tooth increases.
Females often have more rounded incisal edges
in comparison with males. The personality
can be influenced significantly by the canine.
Aggressive or hostile personalities have sharp
canine tips while a more rounded canine
appearance indicates a passive personality.5:16

Soft tissue components — gingival health

Gingiva in a healthy individual is coral pink
with or without pigmentation. The gingival
tissue must be completely healthy before
starting any aesthetic treatment. Gingiva is
usually stippled and firm in a healthy person.
Furthermore, studies have noted that the gingiva
must be located about 3 mm coronal to alveolar
bone facially and 5 mm on the interdental
aspect.6

Gingival level and harmony
One of the most important goals of smile
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designing is to have a harmony of gingival
levels in the maxillary anterior region. The
gingival levels of the central incisor and the
canine are usually the same while for the lateral
incisor it is about 0.5 mm apicoincisal to the
line that connects the aforementioned two teeth.
In a recent study it was noted that patients
with no gingival display were considered
aesthetic by both the dentist and the layperson,
while a gingival display of 3 mm or more was
considered highly unaesthetic.!”

Interdental embrasure

The display of interdental papilla during
smile was noted in over 90 percent of the
subjects in studies irrespective of whether the
smile had a low or a high line.!® We have to
bear in mind to avoid black triangles in smile
designing which usually appear as a result of
the darkness of the oral cavity and lack of
interdental papillae in a region. It must also
be noted that the contact area should be taken
more apically to help avoid a black triangle
and achieve pointed and aesthetic interdental
papilla.®

Smile line

The smile line is an imaginary line that is
formed by connecting the incisal edges of
maxillary incisors and cusp tips of the maxillary
canine. For a smile to be aesthetic this line
should follow the contours of the lower lip.
Whenever the incisal edge of the central incisor
is shorter than that of the canine tip, the smile
takes an inverse curvature and is known as the
reverse smile line, and this is often deemed
unaesthetic. This reverse smile line must be
corrected in order to achieve a harmonious,
beautiful and aesthetically pleasing smile.®

Prosthetic treatment options for smile designing

Various treatment options exist for restoring
a beautiful smile, and these include composite
resins, pressable ceramics, CAD/CAM milled

prostheses, porcelain fused to metal (PFM)
crowns, veneers and Lumineers.

Digital Smile Designing

Digital smile designing (DSD) techniques
are carried out by means of various digital
equipment currently available in dental practices
such as a computer with one of the DSD
software packages, a digital camera or even a
smart phone.? If a complete digital workflow
is planned, then an intra-oral scanner, a 3-D
printer and CAD/CAM software and a milling
unit can make the entire workflow digital.3°
Photographs are very crucial for a digital smile
designing and good quality photographs are a
must for the patients. Photographs for DSD
must be of utmost quality and precision, with
correct posture and using facial reference lines
like the commissural lines, the lip line and
the inter-pupillary line (which forms the basis
of smile designing) are established on them.
Poor quality photography misrepresents the
reference image and may lead to an improper
diagnosis and planning.3!

There are various smile designing software
packages that can be used to design a
3-dimensional smile including Photoshop
(Adobe System Incorporated), Planmeca
Romexis Smile Design (PRSD) (Planmeca
Romexis®), Cerec SW 4.2 (Sirona Dental
Systems Inc.), etc. These packages are now
quite user friendly and can help design smile
digitally. Planmeca Romexis Smile Design,
and Cerec SW 4.2 software package can
help conduct a 3-D analysis of a smile.??
Furthermore, both Planmeca and Cerec can
be used to transfer the designed smile data to
a CAD/CAM software.??33 The DSD software
can enable the users to customize the height
and width of each tooth that is part of the
smile designing. They can be adjusted to obtain
optimal results and this can make it possible for
the patient to see his/her smile even before any
alterations in the oral cavity have been made.
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Fig. 1. Patient with missing central and lateral
incisor.

Fig. 3. Smile designing using Planmeca Romexis
Smile Design software showing proportion.

Jafri et al 3! recommended that full face with
the patient at rest, full face with wide smile
and a retracted image of the maxillary and
mandibular arches be made when viewed in the
frontal plane. Furthermore, they recommended
an occlusal view of the maxillary arch wherein
the teeth from the second premolar on one side
to the contralateral second premolar must be
covered accurately. They also recommended
taking side profiles of the patient in both rest
and smile position.

The requirements for photographs vary
for different digital smile designing software
packages. The Cerec system requires a single
image with a wide smile. The programme

Fig. 2. Planmeca Romexis intelligent tooth silhouette.

uses various facial points to orient the exact
positioning of the patient’s face. Additionally,
it requires an intra-oral scan of the maxillary
arch. The designing of the smile then can be
done digitally and CAD/CAM milling can
be done once optimal aesthetics in the smile
designing is obtained. The Planmeca software
package requires a minimum of one photograph
wherein the patient smiles wide (Fig. 1). In
this system first the dimension of the tooth is
calibrated. Then the programme has intelligent
tooth silhouettes which are placed over the
existing teeth and final alterations are made
(Fig. 2). Following this, modifications are made
to the tooth shape and size according to the
desired contours (Fig. 3). The final outcome of
the smile design can be visualized following
these steps.

Case report — Anterior rehabilitation with all-
-ceramic veneers

A 2l-year-old-patient reported to the
department of prosthodontics with the chief
complaint of spacing between his upper front
teeth which had been present for the past
five years (Fig. 4). On further examination it
was noted that the premolar in the upper left
quadrant had an unaesthetic crown. Various
treatment options were explained to the patient
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Fig. 6. Final tooth preparation.

who decided to go for lithium disilicate veneers
for his anterior teeth. Diagnostic impressions
were made, facebow transfer was recorded and
an aesthetic mockup was done using golden
proportions. The shade was assessed and
confirmed with the patient. An aesthetic try-in
was done using Protemp 4 (3M ESPE) material
and necessary alterations were made. The
preparation of the tooth was done to a depth of
0.5 mm through the aesthetic try-in (Fig. 5). This
was done to reduce excessive tooth preparation
(Fig. 6). Next, retraction was done using 000
cord and two-stage putty light body impression
was made. The cast was poured using type 4
gypsum product (die stone). Accutrac die system
was used for sectioning the anterior dies (Fig.

7). Subsequently, wax patterns were fabricated
and the patterns were invested. Rapid burnout
was done and Celtra (Densply Sirona) Medium
translucency ingots of A1 shade were used for
pressing. The pressing was carried out and the
sprues were cut and finishing and polishing
of the restoration was done. Teeth were acid-
etched and copious amount of water was used
to remove the etchant. The bonding agent was
applied and light-cured for ten seconds. The
veneers were luted using Calibra (Densply
Sirona) translucent resin cement. Initial tack
cure was done and excess cement was removed
(Fig. 8, 9). Follow up was performed at three
months, six months and one year and no repair
or changes were needed.
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Fig. 8. Final veneers at rest.

Conclusion

Smile designing — a smile makeover —
must be done with a systematic approach and
maintaining the principles of smile designing.
Additionally, the smile that the dentist creates
must be both aesthetically and functionally
sound. The patient can gain confidence and
often perform better at their work with a more
confident smile. With proper planning, excellent
aesthetic results can be achieved. Both patients
and dentists must collaborate and make the final
decision so that optimal outcome of treatment
can be obtained, the patient can regain the
confidence and be more comfortable with their
smile.
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