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ABSTRACT

It is a fact that esthetic rehabilitation is in high demand. To meet patient expectations, the dental com-
munity tends to use digital processes and modern communication techniques to reinforce treatment
predictability and overcome esthetic challenges. Currently, digital smile design (DSD) processes offer the
whole dental team including the orthodontist a powerful digital approach to improve esthetic analysis,
team communication, and collaborative treatment planning, guided by facial harmony.
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INTRODUCTION

The esthetic challenges represented by
previous multidisciplinary rehabilitations
would not have been successful without

In their seminal article in 2002, Magne
and Belser' described, through a physiolog-
ical puzzle, the existing and vital relation-
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ship between function, biology, mechanics,
and esthetics. If the esthetic parameter is
not the one that will ensure the longevity of
treatment, it remains the only criterion on
which our patient can judge the quality of
the work performed, making it an integral
part of “therapeutic success.”
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perfect communication between the var
ious members of the therapeutic team
(prosthetic practitioner, implantologist, or
thodontist, laboratory prosthetist).? Diffi-
culties often appear at a late stage in the
project often because of initially unpredict-
able obstacles, and most of the time lead
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to end-of-treatment compromise situa-
tions which are more or less well ac-
cepted by the patients.

In many areas of activity, project val-
idation is formalized in the form of a
mock-up, sketch, or prototype, which is
accessible to all professionals (regard-
less of specialty) involved in the project.

Although the digital environment is
becoming increasingly essential in the
dental industry and more specifically
in esthetic dentistry and orthodontics,
smile preview techniques® such as
the Digital Smile Design (DSD), devel-
oped by Dr. Christian Coachman* or
VEP® (Oral Laboratory Esthetics, Didier
and Héléne Crescenzo) are essential
reference tools (generally led by the
practitioner in charge of esthetic reha-
bilitation) to understand, plan, commu-
nicate, and share therapeutic projects
with the team and avoid pitfalls or pos-
sible unanticipated compromises.

During the initial clinical examination,
many esthetic parameters must be
considered to establish a suitable treat-
ment plan. It is not simply a question of
listing them, but of rigorously analyzing
them to identify the difficulties and an-
ticipate possible compromises.

DSD is based on esthetic analysis from
two-dimensional images. Therefore, the
first step of the protocol is to take a series
of photographs (facial and intraoral) and
videos during the consultation session.

The primary objective of DSD is to
improve the understanding of the case
and the diagnostic vision by tracing the
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In other words, the smile preview
techniques respond to the need to bring
together all the diagnostic elements
collected by the team in a multidiscipli-
nary project to make the treatment as
predictable as possible.

This article, written for the ortho-
dontic community, has the following
aims:

— shed light on the concepts and uses
of recent smile preview techniques
iIn multidisciplinary management;

— describe the clinical and informal pro-
tocol through a simple and didactic
orthodontic case;

— illustrate through concrete examples
the principle of Test Drive (mock-up);

— give a glimpse of the developments
and the perspectives of Smile De-
sign in orthodontic care.

DSD is, to date, the most common
tool. Thus, the details of this article will
focus on this technique only.

ESTHETIC ANALYSIS AND DIAGNOSTIC VISION

reference lines of the face (pupillary
line, horizontal line of reference, medi-
an line of the face, smile line...; Fig. 1).
The superposition of the face with the
intraoral view allows an analysis of the
dental arches (interincisal axis, posi-
tion of the collars, position of the incis-
al margins, position of the papillae...)
within the orofacial sphere® (Fig. 2).

The pathways and shapes are made
using a keynote digital presentation
software or PowerPoint (Fig. 3). The
order of the slides required to design
DSD always follows the same proce-
dure described below.
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Figure 1 Figure 2
The image of the face with a forced smile, The intraoral photo is merged with the
positioned against the background image, facial photo to transfer the information
allows us to determine the ideal horizon- from the orofacial context to the intraoral
tal plane as well as the interincisal back- snapshot.
ground.
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Figure 3
Keynote presentation software is used to organize DSD. The first slide contains the
information on the bi-pupillary line (horizontal) and the median facial line (vertical).
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Figure 4
The facial information drawn in green (position
of the smile line, smile curve, facial median
line, horizontal plane) now appear on the ante-
rior vestibular image. Dental information can
also be added to help improve esthetic visual-
ization and optimize communication. Here the
dental axes (orange) and the positions of the
collars (white) are highlighted.

Figure 5
The occlusal view makes it possible to
objectify the depositions relating to the
anterior maxillary congestion.

Figure 7
Precise quantitative information (measures
in mm) are sent to the laboratory pros-
thetist who will perform the set up. This
diagram illustrates the project (yellow) in
comparison with the current position.

Figure 6
The smile design is achieved in accordance
with the treatment objectives defined by
the results of the analysis. Frontal View,
teeth 11 and 13 must be lengthened.

Figure 8
Occlusal view, when treatment involves
prior orthodontic care, the ideal position of
the teeth (yellow lines) is drawn, with the
associated movements being annotated
with arrows.

Figure 9
The “12 o'clock” view allows the vestibular
projection of incisal margins to be judged
in relation to the position of the lower lip.
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PLANNING AND DESIGN OF THE DSD

For didactic purposes, the case se-
lected to describe DSD step by step is
deliberately chosen because it is a sim-
ple case.

A simple case. The more complex
the case seems, the more useful
the use of smile preview techniques
(Figs. 4-9)7

The detailed analysis file can be
made available to the therapeutic team
on a “cloud” system (Dropbox, Goog-
le Cloud...) allowing an effective and
instantaneous collaborative approach
between the different practitioners
in charge of the treatment. The digital
project can then be shared, completed,
and carried out by the various special-
ists involved in the treatment.

In the majority of cases, it seems rel-
evant that DSD be undertaken by the
practitioner responsible for the over
all management of the treatment and
made available to the various people
involved.

Traditionally, esthetic projects which
involve prosthetics or orthodontics are
made by dental prosthetists based on an
often limited amount of oral or written in-
formation. Quite often the project (in the
form of wax up or set up), once tried in
the mouth in the form of a mock-up, does
not fully achieve the treatment aims. The
dilution of certain information from the
orofacial context between the clinic and
the laboratory is often the cause.

It is assumed that the esthetic reha-
bilitation must take into account the
reference information constituting the

DIGITAL SMILE DESIGN IN INTERDISCIPLINARY AND ORTHODONTIC DENTAL TREATMENT PLANNING

The purpose of the virtual analysis is
formalized in the last “slide” of pres-
entation and available in the form of a
virtual synthesis or “smile frame” in-
cluding the three key photos (vestibu-
lar view, occlusal view, 12 o'clock view)
as well as the key information concern-
ing the shape, position, and proportion
of the teeth involved in the project
(Figs. 10, 11). DSD is also complement-
ed by several short video recordings for
dynamic and functional analysis.

This summary scheme is the refer
ence from which the whole team muilti-
disciplinary team® can
— indicate the management of the var

ious stakeholders (prosthetist prac-

titioner, implantologist, orthodontist,
periodontist);

— guide therapeutic decisions;

— coordinate the treatment between
the different departments;

— ensure the process is validated at
the end of treatment.

FROM THE VIRTUAL PROJECT TO CREATING THE MOCK-UP (or TEST DRIVE)

harmony of the face (horizontal reference
plane, facial median line, position and
shape of teeth on the dental arch, shade.

The real difficulty lies in the faithful
transfer of photographic data to the
set up (or wax up) and therefore on
the final result. Smile preview tech-
niques have been developed to make
these information transfers more re-
producible.

Thus, the design of the set up or
wax up (conventional or digital) is es-
tablished from 2D photos and a digital
virtual project.

J Dentofacial Anom Orthod 2017:20:303
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Orthodontie

Chirurgie Muco-gingivale

Figure 10
The analysis indicates initial orthodontic treatment. Then, after reassessment, a gingival site
guided by the attached project will reposition the collars of 11 and 13 apically.
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Figure 11
The last slide, the “smile frame” is a synthesis of the analysis and the end result of the project.
It is made available to the entire treatment team and allows the different disciplines to prepare
their treatment indications.
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WAX UP CONVENTIONNEL
L ABORATOIRE

CLEF DE TRANSFERT

Figure 12
The established DSD is addressed to the laboratory prosthetist who can now guide the wax up
by following the indications given by the project. A silicone cast is made to perform the mock-up
or test drive before the start of the treatment (usually during the second appointment).

Figure 13
Once the wax up is done on the working mock-up with the prosthetic, it can be tested in the
mouth in the form of mock-up (Bis-Acryl resin, Luxatemp) via a silicone cast. This key step in
the protocol allows us to clinically validate our project in cooperation with the patient and to
proceed with the treatment.
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Figure 14
Initial vestibular and occlusal views (left). Vlestibular and occlusal views after setting up the
mock-up (right).

Figure 15
Face before treatment (left). Face with the mock-up in place (right).
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During the second appointment, a
silicone cast (conventional technique;
Fig. (12) allows the project to be tested
clinically in the mouth and to evaluate
any changes to be made or predict any
compromises (Fig. (13) in the context
of the face. The setting up of the mock-

Using an optical impression (Fig. (16)
and 3D modeling software (Nemosoft-
ware, DSD Connect, Cerec) the inte-
gration of the 2D project can now be
directly changed into a 3D project in the

DIGITAL SMILE DESIGN IN INTERDISCIPLINARY AND ORTHODONTIC DENTAL TREATMENT PLANNING

up is described as the most important
step in the DSD protocol. It allows the
patient to project themselves into their
treatment and to appreciate the im-
provements to the smile (Figs. 14, 15).
It is often at this point that the relation-
ship of trust is established®.

FROM 2D TO 3D: FROM THE DSD TO THE ORTHODONTIC ATTACHMENT

form of three-dimensional virtual set up
(Figs. 17, 18).

The 3D set up file can be exported to
a 3D printer (Fig. 19) to create the resin
mock-up and to complete the mock-up
stage.

Figure 16
To optimize workflow connectivity, the 3D environment is used from the impression stage. An
optical impression is made and then exported to software that will ensure the support of the
previously established DSD.

J Dentofacial Anom Orthod 2017;20:303



G. FINELLE

Figure 17
The transfer of the DSD 2D project to 3D consists of superposing the synthesis images of the
2D project with the 3D model from the optical impression in the three consolidated dimensions
of DSD. The overlay of 2D files with 3D is carried out on using modeling software (prosthetic or
orthodontic). When software does not provide for any facial integration (which is still often the
case), DSD Connect software is used as a transfer. It works as a “mask screen” superimposing
project (transparent) to guide the 3D mock-up.

Figure 18
In occlusal view, the tooth-to-tooth virtual segmentation is performed and is shown here in
white dotted lines and the project in yellow. DSD Connect software is used to make the ortho-
dontic set up in accordance with the established DSD. The end product of this set up must be
used for the manufacture of the orthodontist's device (Invisalign® Incognito®).
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Figure 19
The diagnostic model and orthodontic set up are printed in gray resin using a 3D printer
(Formlabs 2) in the dental practice.

« DIGITAL » WAX UP CLEF DE TRANSFERT
MODELES IMPRIMES
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Figure 20
To carry out the mock-up digitally, the project is modeled and printed (the occlusal and palatal
structures are preserved to facilitate the repositioning of the mock-up template). As with con-
ventional techniques, a silicone cast is made (on the printed model) to transfer the project into
the mouth.
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FULL 3D ACQUISITION — FACIAL SCANNER

The emergence of facial scanners in
the dental industry and more specifi-
cally in orthodontics gives us a glimpse
into the bright future of virtual diagnos-
tics.

From facial scanners specifically de-
signed for the dental industry (Zirkon-
zahn, Pritidenta, Planmeca; Fig. 21) or
simple iIPhone applications using a se-
ries of photos to perform 3D facial re-
construction (123Dcatch), the merging

of clinical information (face, 3D model,
cone beam) as well as smile design
software can be done in 3D (modeling
software) from the start of the analy-
sis. This method would therefore come
into effect from the transferring step
from 2D to 3D™. Nevertheless, this
strategy, although promising, is still in
the experimental stage and is largely
limited by the compatibility of ortho-
dontic software.

Figure 21

Facial scanners (Zirkonzahn, Pritidenta, Planmeca) allow you to record facial information directly
in 3D. The smile design is therefore performed directly on a modeling software incorporating the
work model and the three-dimensional facial representation of the face.

DSD IN ORTHODONTICS

Communication between the or
thodontist and other members of the
multidisciplinary team is one of the
keys to therapeutic success in esthetic
dentistry (Fig. 11).

DSD responds to three major objec-
tives in the framework of orthodontic
support:

— it allows the general practitioner to
place an indication of an orthodontic

12
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Example 1: Periodontal development and adhesive dentistry (Figs. 22, 23, 24);

Figure 22
Example 1: initial situation. Patient consults for an esthetic rehabilitation request to correct the
shape of disharmonious teeth and a marked gingival smile.

Dentisterie Adhésive

Chirurgie Muco-gingivale

Figure 23
Example 1: Analysis shows a disharmony in the shape, proportion, and positioning of the necks.
A minimally restorative esthetic treatment (facet type) combined with a mucogingival reposi-
tioning of the collars is recommended.

J Dentofacial Anom Orthod 2017;20:303 13
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Figure 24
Example 1: Fitting after completing of the mock-up using the DSD project.

Example 2: Implant and prosthetic (Figs. 25, 26, 27);

Figure 25
Example 2: initial situation. Patient consults for complete esthetic and functional rehabilitation.
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Prothese

Implantologie

Figure 26
Example 2: The previously mentioned prosthetic project, Digital Smile Design, will allow implant
planning to be performed in the most compatible manner possible with ideal esthetic rehabilitation.
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Figure 27
Example 2: Mock-up of the DSD project.
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Example 3: Orthodontics, implant, and prosthetics (Figs. 28, 29, 30).

Figure 28
Example 3: initial situation. Patient consults for esthetic and functional rehabilitation.

Orthodontie

Dentisterie Adhésive

Prothese

Implantologie

Figure 29
Example 3: the esthetic analysis reveals a disharmony linked to the absence of 12 and 22, mal-
position of the anterior teeth, incorrect position of the collars, a shift of the interincisal region
(nonexhaustive list). The severity of the case indicates orthodontic support at first, followed by a
phase of implant and prosthetic rehabilitation.
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POST ORTRO  MOCK UP FINALE

T(l‘n dlorfho Prothése

Orthodontiste: Dr Jacques Yves Assor Laboratoire: LNT

Figure 30
Orthodontic Development (Dr. Jacques Yves Assor) has restored the spaces and corrected the
mispositions, guided by the ideal positioning indicated by DSD. A final orthodontic mock-up is
done again to monitor the completed work and prepare for the implant-prosthetic phases. The
right-hand photo was taken 6 months after the end of the implant and prosthetic treatment.

time (as a result of a contraindication represent the contour of the original
of purely prosthetic care); teeth in their original and final positions

— it allows both parties to indicate the (esthetic project; Fig. 8).
commonend-of-orthodontic-treatment The overlap of the two situations
objectives in the context of an associ- illustrates the importance of the
ated prosthetic rehabilitation; movements to be applied by the or-
— it serves to validate the final position- thodontist from the three 2D views
ing before the orthodontic appliance described previously. The case illus-
is removed. trated in this article belongs in this
category. A revaluation at the end of
It differs from the following methods: the orthodontic treatment may cause
the general practitioner to conduct
1. Orthodontic DSD without prosthetic minor complementary treatments
support (gingivectomy, composite, ceramic

implants).

The purely orthodontic virtual project
differs from the prosthetic project, in 2. Orthodontic DSD followed by prosthetic
that it implies that only the position of  support
the teeth will be modified, it also pre-
serves the structural integrity of these Frequently, the management of es-
teeth. This is why the summary plots thetic rehabilitations in adult patients

J Dentofacial Anom Orthod 2017;20:303 17
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changes the position and shape of the
teeth which takes up orthodontic and
prosthetic (and/or implant) time. Under
these circumstances, an orthodontic
set up must be planned in line with the
final prosthetic rehabilitation project in
the context of minimally invasive den-
tistry.

Therefore, at the end of the orthodon-
tic treatment, the volume of the dis-
placed teeth should, as far as possible:
— be contained within the desired fu-

ture volume of the prosthetic project;
— allow, in the case of adhesive resto-

rations (facets), a prosthetic rehabil-
itation with a minimum amount of

CONCLUSION

At a time when requests for esthetic
rehabilitations and the demands of our
patients are growing, it is up to practi-
tioners to devise strategies to consoli-
date communication and avoid results
that fall short of the expectations of pa-
tients or the practitioner themselves.
Smile preview techniques are used to
establish a predictable treatment plan
based on facial analysis (not confined
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