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Abstract

Contemporary dentistry’s main aim is to re-establish a patient’s esthetic appearance. In order to achieve this goal, minimal invasive tech-
niques are required such as bleaching, direct composites and indirect ceramic veneer restorations, instead of ceramic crowns.

Many problems in the esthetic zone may be resolved with bleaching techniques but the need for an alternative for crowns- when bleaching
is impossible to achieve or gives insufficient results- led to the advent of laminate veneers.

These techniques may be processed in two different ways: direct or indirect. Direct laminate veneers are prepared in the dental clinic by
applying layers of composite material directly to the prepared tooth surface. Indirect laminate veneers may be produced from ceramic
materials, in the dental laboratory.

In this case report, ceramic veneers were used for a patient with esthetic problems related to cervical abrasion and discolorations on her
upper canines and premolars. The preparation and cementation are described step-by-step and the technique discussed.

As a conclusion, ceramic veneer restorations may be a treatment option for patients with esthetic problems similar to the one reported in
this case.
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LES « VENEERS »: A PROPOS D'UN CAS

Résumeé

L'objectif principal de la dentisterie contemporaine est de rétablir I'aspect esthétique du visage du patient. Afin d‘atteindre cet objectif, des
techniques mini-invasives sont requises, telles que le blanchiment, les composites directs et les restaurations indirectes en céramiques, a la
place des couronnes en céramiques.

De nombreux problémes dans la zone esthétique peuvent étre résolus avec les techniques de blanchiment, mais la nécessité d’une alterna-
tive pour les couronnes - lorsque le blanchiment est impossible a réaliser ou donne des résultats insuffisants — a conduit a I'apparition des
facettes en céramique.

Ces restaurations peuvent étre réalisées selon deux techniques différentes. directe ou indirecte. Les facettes directes sont préparées en
appliquant des couches de compaosite directement sur la surface dentaire préparée. Les facettes indirectes peuvent étre produites a partir de
matériaux en céramiques, dans le laboratoire dentaire.

Dans ce cas clinique, des facettes en céramique ont été utilisées pour un patient avec des problemes esthétiques liés a des abrasions cervi-
cales et a des décolorations sur les canines et prémolaires maxillaires. La technique, la préparation et le collage sont décrits étape par étape.
En conclusion, les restaurations céramiques peuvent étre une option de traitement pour les patients présentant des problémes esthétiques
similaires a ceux rapportés dans ce cas.

Mots clés: facettes dentaires - porcelaine dentaire - décoloration dentaire - stratifié dentaire - imprimer en 3D.
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Introduction

Cosmetic dentistry has become
largely popular and widely known as
a result of social trends and increased
media coverage. Nowadays, the cur-
rent trend in dentistry is the conser-
vative approach which uses minimal
invasive techniques. These techniques
should guarantee a good dental func-
tion, phonation and optimal esthetics
especially in the anterior zone.

Shade, shape and malposition
of anterior teeth might lead to major
esthetic problems [1].

In order to solve such problems,
the only technique that was used for
a long time was dental crowning [2].
However, this technique is not conser-
vative; it can damage the periodontium
and remove excessive dental tissue [3].

Therefore, new techniques emer-
ged like bleaching and laminate veneer
restorations. Since bleaching can cor-
rect some discolorations only and has
no effect on dental malpositions, the
porcelain veneer technique was intro-
duced to the dental profession in the
1980s by Dr. John Calamia [4].

Laminate veneers are restorations
envisioned to correct existing abnor-
malities, esthetic deficiencies and dis-
colorations (5, 6].They are bonded to
the underlying tooth, mainly on ena-
mel if the preparation is minimal [7].
They can either be direct or indirect
laminate veneers.

Direct laminate veneers are pre-
pared in the dental clinic by applying
layers of composite material directly
to the prepared tooth surface. The
advantages of this technique are: mini-
mal tooth preparation, low cost for
patients compared with indirect tech-
niques, reversibility of the treatment
and absence of need for long labora-
tory procedures or an additional adhe-
sive cementing system [8]. In addition,
polishing of direct laminate veneers
and repairing are relatively easy [9].
Still, their main disadvantages are low
resistance to wear, discoloration and
fractures (2, 8].

Indirect laminate veneers are pro-
duced from ceramics, in the dental
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laboratory. There are many princi-
pal indications for ceramic laminate
veneers: tooth discoloration resistant
to bleaching procedures, the need for
modification in anterior teeth morpho-
logy and the rehabilitation of compro-
mised anterior teeth. Ceramic veneers
are also indicated in uneven, chipped,
worn or misshaped teeth [10], as well
as for rotated teeth, coronal fractures,
congenital or acquired malformations,
diastemas, discolored restorations,
palatally positioned teeth, missing
lateral incisors, abrasions, erosions
and worn anterior teeth [11-13].

Their advantages are high resis-
tance against attrition, abrasion and
fractures [14], color stability, optimal
aesthetics, maintaining periodontal
health (since ceramics are biocompa-
tible and veneers are frequently supra-
gingival), longevity of the adhesion to
enamel, and good mechanical proper-
ties. They can reestablish the strength
and function of teeth [11].

A literature review by Peumans et
al. concluded that the adhesive porce-
lain veneer complex was very strong,
with optimal bonding being achieved
when the preparation was contained
in enamel, correct adhesive treatment
procedures carried out, and a suitable
luting composite used. It was also
concluded that the maintenance of
aesthetics by porcelain veneers was
excellent in the medium to long term,
the periodontal response good and the
patient satisfaction was high [7].

However, the main disadvantages
of these indirect restorations are :
the need for more than one session
most of the time, higher cost [15-17],
the need for an additional adhesive
cement [1, 2] and removal of ena-
mel: although the goal with veneers
is to be as conservative as possible,
it is necessary in most of the cases to
remove 0.5-1mm of enamel in order to
fabricate veneers that fit properly; this
is very minimal, but it is irreversible.
And despite the minimally invasive
technique which should be employed,
it should not be assumed that success
rates of porcelain laminate veneers are
100% (7). Dumfahrt and Schaffer in an

evaluation of 191 porcelain veneers,
have reported an estimated survival
probability of 91% at 10 years, with six
of seven failures occurring when the
veneers were partially bonded to den-
tine (7).

However, the most important para-
meter for the long-term success of
porcelain veneers remains an optimal
case selection [16, 17]

Since its introduction in the early
1990’s, intra-oral scanning processes
and technologies have greatly impro-
ved and became diversified. An alter-
native and an improvement regarding
taking the impression is the use of
intra-oral scanners. Digital dentistry
has become popular because of its ver-
satile applications. Computer-aided
design and computer-aided manufac-
turing (CAD-CAM) has been success-
fully used in prosthodontics; 3-dimen-
sional printing is now a booming
technology.

Three-dimensional (3D) printing,
that follows the intraoral scanning,
has been applied in many areas of
dentistry as it offers efficiency, affor-
dability, accessibility, reproducibility,
speed, and accuracy. It can be classi-
fied in 4 general categories: 1) extru-
sion printing; 2) inkjet printing; 3) laser
melting /sintering and 4) lithography
printing. Light or lithography printing
(which often also use lasers as the
light source) use photopolymers, and
the 3D structure results from direct
exposition of the polymer to light as
the sample holder moves up or down
. On this latter method, two equally
common approaches are utilized. In
common stereolithography (SLA) prin-
ting, which is the method used in this
study, a galvano-mirror scanner directs
the laser light to raster the surface of
a vat of monomers, exposing voxels to
create 3D polymer structures in digi-
tal projection printing (or DMD-DPP,
which stand for digital micromirror
device-digital projection printing), on
the other hand, a set of micromirrors
control the on-off actuation of light to
polymerize monomers an entire single
layer at a time, and as a build platform
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raises, a 3D polymer structure is crea-
ted layer-by-layer [19].

3D printing or rapid prototyping
technology has been used in different
fields of dentistry, including surgical
planning, fabricating maxillofacial
prosthesis, making fixed and remo-
vable dental prosthodontics, ortho-
dontics and implant dentistry. Desktop
3D printers along with 3D software pro-
vide opportunities for the use of poly-
mer-based 3D-printed materials across
all aspects of dentistry. They enable
the in-office printing of diagnostic
casts, teaching aids, die-trimmed casts
of prepared teeth, and surgical guides
[20].

In the present paper, the adopted
approach was the most conservative
and effective, aiming to ensure that the
esthetic and functional outcomes met
the patient’s expectations.

Case report

Grace S., a 60-year-old pharmacist
was referred to the Esthetic Dentistry
Department at the Saint Joseph
University, Beirut. Her chief complaint
was the unaesthetic aspect of her
upper canines and premolars which
led to an unpleasant smile (Fig. 1).

The clinical and radiographic exa-
mination showed good periodontal
health and the absence of big resto-
rations on these teeth. Full ceramic
crowns were done one year before on
her 4 upper incisors. There was no
periodontal or endodontic problem in
this region.

Her medical history didn't show
any systemic problem or detrimental
habits. The patient was nonsmoker.

Two treatment plans were pres-
ented and discussed with the patient:
the full-ceramic crowns option and the
veneers option.

A complete review of the case,
of the socioeconomic status of the
patient, of her esthetic expectations
and oral hygiene conditions was done.
Since she was satisfied with her ante-
rior teeth and did not want to change
them, and because she categorically
refused to undergo another crowning

Fig. 1: Initial situation.

Fig. 2a: Wax-up on the right maxillary
canine and premolars.

Fig. 2b: Wax-up on the left maxillary canine
and premolars.

Fig. 3: Mock-up on the left maxillary canine
and premolars.

procedure, the case was deemed sui-
table for restoration with glass-ceramic
veneers on her 6 upper lateral teeth
(bilateral canines and premolars).
Fortunately, we had the opportunity to
work with the same dental laboratory
(Feghali Dental Lab.) who fabricated
her anterior crowns and who had all
the information about the material and
the shades used.

The final decision was taken after
a diagnostic wax-up (Figs. 2a and 2b)
was made for assessment of suitability
of the veneer restorations.

The procedure for the preparation
of the teeth and the pros and cons
were explained to the patient in full
details. A mock- up (Fig. 3) was prepa-
red with a silicon impression material (
3M Express STD VPS Impression Putty,
Maplewood, Minnesota, U.S.) placed
over the wax-up to create a silicone

index. Provisional material (Luxatemp
star DMG, Hambourg, Germany) was
injected into the silicone index and
seated on patient’s dentition. The
excess was detached from the impres-
sion before final setting and the sili-
cone index was removed from the
patient's mouth after setting of the
provisional material. This mock-up
was used as an aesthetic pre-evalua-
tive temporary (APT) which provided
a 3-D evaluation guide and simulated
the final restorations.

The  patient approved and
consented on the treatment after
seeing the mock-up.

The final treatment plan consisted
in the preparation and the bonding of
six glass-ceramic veneers on her maxil-
lary lateral teeth (bilateral canines and
premolars).




Fig. 4: Horizontal cuts.

Fig. 5: Grooves were pinpointed.
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Fig. 6: Vestibular reduction.

Fig. 8: Final preparation before removing
the remaining mock-up.

The first clinical appointment

Surface preparation

Teeth were prepared with minimal
tooth reduction in enamel using spe-
cial diamond burs (Meisinger (2413)
Laminate Veneer Kit, Germany).

The trimming was done according
to the aesthetic pre-evaluative tem-
porary (APT) technique which enables
the dentist to achieve highly aesthetic
results while preserving tooth structure
[21-23] and which is used as a guide,
with the help of depth cutter burs.

Horizontal cuts were made on APT
with a depth cutter or gauge bur (#
834-FG-018) by moving it across the
labial surface from mesial to distal, to
develop three evenly spaced grooves,
each 0.4 mm in depth (Fig. 4).

The grooves were pinpointed with
a pen for a better visualization (Fig. 5).

The labial reduction was then done
using a shoulder prep diamond bur
(# 852 G 806 314) to remove a uni-
form thickness of the remaining labial
tooth structure between the depth
cuts of facial surface. This reduction
is done following the 3 directions of
the tooth (incisal, middle and gingi-
val) in order to achieve a uniform and
homothetic preparation (Fig. 6).

This reduction extended interproxi-
mally with preservation of the contact
point to prevent teeth movement
during temporization and to preserve
the gingival embrasure [24, 25].

The contact between the teeth was
preserved. It was broken only when
we needed to shift the midline or if
we had major tooth-size discrepan-
cies or contact area modification into
type 1 [24]. The preparation wrapped
interproximally to the lingual in the

gingiva-proximal area. Otherwise, the
unprepared tooth structure would be
visible when seen from the side [22,
24, 26].

The 1.5mm incisal edge depth cuts
were placed with a bur (MADC 015 bur,
Kerr west Collins IOA, USA) (Fig. 7) and
the excess of resin eliminated occlu-
sally to have an adequate thickness of
the ceramics in the incisal butt prepa-
ration area.

The cervical chamfer margin finish
line was juxta-gingival in order to pre-
serve the gingiva and to facilitate clea-
ning [11].

The final preparation before remo-
ving the remaining mock-up was eva-
luated (Fig. 8).

In areas where the APT was thin,
the preparation reached the tooth
structure and dental tissue was remo-
ved. But, in areas where APT was thick,
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Fig. 9: Microcut used between the prepared
teeth to separate interproximal surfaces .

RETRACTION CORD AND POLISHING

Fig. 10: A # 00 retracting cord was inserted
around the preparations.

Fig. 11: Scan image technique.

Fig. 12: Choice of color technique.

no tooth preparation occurred. This
outcome shows that this technique
allows an accurate and minimal inva-
sive preparation [21- 23].

The preparations were then
polished and all line angles were
maintained rounded removing all
the rough edges to minimize stress
build-up during function. It is impor-
tant to make sure that the incisal
third of the preparation curves back
toward the lingual to avoid having a
buckteeth aspect with the veneers in
place. The Microcut instrument (3030
TDV, Pomerode - Santa Catarina —

Brazil) was then used between the
prepared teeth to separate the inter-
proximal surfaces. This procedure
improves visualization for lab tech-
nician without breaking the contact
point due to the instrument thickness
of only 0.05mm (Fig. 9).

A reduction guide was fabricated
using the diagnostic wax-up to ensure
adequate reduction of the dental sur-
faces before taking the impression.

A # 00 retracting cord was inserted
around the preparations and then the

preparations were completely finished
and polished. (Fig. 10)

Scanning

The cord was left in place 8-10
minutes and the intraoral preliminary
scan was done with TRIOS-3Shape
intraoral scanner (Holmens Kanal 7,
4. 1060 Copenhagen K Denmark). Then
the cord was removed. The zoom but-
ton was hit and the scan was redone
over the gingival margins. The existing
cord seen in the first scan disappeared
and was replaced with scan image wit-
hout cord. (Fig. 11)

Choice of color

The shade measurement was done
by the shade measurement tool of the
same scanner which gives HD pho-
tos for a digital reliability of the color
choice (Fig. 12).

Temporization

A transparent silicone material
(Elite glass, Zhermack, Badia Polesine,
Italy) was then applied on the diagnos-
tic wax-up to make a clear matrix for

fabrication of provisional veneer resto-
rations (Fig. 13).

37% Phosphoric ~ acid  gel
(Scotchbond™ Universal Etchant 3M
Maplewood, Minnesota, US.) was
applied on enamel in a Spot-Etching
technique for 30 seconds. A drop of this
acid was put at the mid-central facial
surfaces of canines and premolars (Fig.
14a). Spot bonding resin (3M ESPE
Adper Adhesive, Minnesota, U.S.A)
(Fig. 14b) was applied on the etched
spots and light-polymerized to opti-
mize retention [27].

The matrix was loaded with compo-
site resin material (3M ESPE Filtek Z250
A2 syringe composite, Maplewood ,
Minnesota, U.S) (Fig. 14c¢) and posi-
tioned over the prepared teeth. Light
curing of the composite resin was done
through the transparent impression
material (Fig.14d).

The matrix was then removed and
trimming of excess material was car-
ried out with a finishing bur (889LC
Meisinger Germany). Occlusion was
checked and adjusted accordingly.
Final polishing with points (POGO,




Fig. 13: Transparent
silicone material to
make a clear matrix.

Fig.14c: Temporization using flowable
composite in the silicone matrix.
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Fig.14d: Polymerization
through the transparent
matrix.

Fig. 15: Provisional veneer restorations.

Dentsply, 3M ESPE Spiral Finishing and
Polish Maplewood, Minnesota, U.S)
was then performed (Fig. 15). The
patient left the clinic satisfied with her
appearance.

The second clinical appointment
Removing temporaries

Rather than trying to remove the
temporaries with hemostats, it is
easier to cut them off. Slices were
made using a bur through the facial
and incisal surfaces of the temporaries
without touching the tooth. The tem-
poraries were cracked with a rigid ins-
trument to remove them (Fig.16).
Try-in

It is always better to try- in the
veneers individually to check for mar-
ginal fit without the influence of poten-
tial tight contacts. Once the fitting was
confirmed, we checked the contacts
between them.

The try-in paste used was trans-
lucent (lvoclar Vivadent Esthetic lc,
Schaan, Liechtenstein) and it showed
that it was a good choice for final
cementation (Figs. 17a and 17b).

Dental surface preparation

The framed rubber dam (lvoclar
vivadent, Schaan, Liechtenstein ) was
placed in order to have a dry and clean
field and teeth were etched with 37
% phosphoric acid for 10 seconds on
dentin and 15 seconds on enamel (Fig.
18).

The bonding agent (Ivoclar Vivadent
Esthetic lc, Schaan, Liechtenstein) was
applied but no photopolymerization
was done.

Ceramic surface preparation

After rinsing out the water-soluble
try-in cement and drying the inter-
nal surface of the veneers, a polyvinyl
siloxane material (Express light-body
3M Maplewood, Minnesota, U.S) was
used to fix the veneers on a waxed
paper to facilitate their treatment (Fig.
19).

5% Hydrofluoric acid (HA) was
applied during 20 seconds to etch the
E-max intaglio surface [28]. The appli-
cation of HA forms a retentive etching
pattern by dissolving silicon ions in
the glassy state.

The silane (3M Scotch AP115 Silane
Glass Maplewood, Minnesota, U.S )
was then placed on the internal aspects
of the veneer (Fig. 20). It is left in place
for 60 seconds, then air-evaporated.

The high chemical affinity between
silicon and fluoride ions leads to the
formation of silicon fluoride deriva-
tives which are soluble and can be
rapidly washed off with water.[29].

The polyvinyl siloxane material
in which the veneers were embedded
helped in avoiding to get silane on
the outer surface of the restorations
because this excess would have made
resin cement stick to the outer surface
which would have increased the dif-
ficulty to remove it after bonding the
veneers to the tooth 21, 23].

Thebondingagent (IvoclarVivadent
esthetic Ic, Schaan, Liechtenstein) was
applied but no photopolymerization
was done.
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Fig.16: Removing the temporaries.

Figs.17a and 17b: The veneers on the 3D model.

Fig.19: Etching and rinsing the veneers.

Bonding veneers

Teeth were separated by Mylar
strips or Teflon tapes.

Light-polymerized resin cement
(Ivoclar Vivadent esthetic lc, Schaan,
Liechtenstein) was applied to the inta-
glio of each veneer restoration just
before placing it on the tooth surface.
(Fig. 21a).

The veneers were carried to the
dental surface and held gently in place
using a sticky pole (Fig. 21b). Light
curing was done for 2-3 seconds using
the “tack-and- wave” technique: each
restoration was “tacked” to place using
a 2.0 mm light guide in the center of
the restoration for I second. Then light
guide was “waved” for 3 seconds from
buccal and 3 seconds from lingual sur-
faces approximately 2.5 cm from the
ceramic surface (Fig. 21c).

This technique established a “semi-
gel” state which enabled us to remove
the excess cement from gingival and
interproximal margins with an explorer
before final polymerization (Fig. 21d).

Then, the restorations were flossed
to remove excess from the interproxi-
mal area.

A liquid strip like Glycerine gel
(E-Z Lubricating Jelly, Chester labs,
Cincinnati USA) was applied on the
margins to prevent the oxygen-inhi-
bited layer of composite cement.

Final polymerization was achieved
by curing the restorations for at least
one minute per tooth.

Finishing and Polishing

Once all the veneers have been
cleaned up with an explorer and floss,
the excess veneer cement was removed
from the palatal margin and the occlu-
sion was adjusted using the bur 7408
12-fluted carbide which is very well
adapted to the palatal surfaces (Fig.
22).

Polishers (POGO  Dentsply, 3M
ESPE Spiral Finishing and Polish
Maplewood, Minnesota, U.S) were
then used to give the final luster (Figs.
23a and 23b).

The patient was satisfied and she
declared that the result matched her
expectations with reality and she asked
to have her lower teeth done the same
way. She was instructed in the oral
hygiene and recall visits were sche-
duled every 6 months (Figs. 24a and
24b).

Discussion

In the 21rst century, layered felds-
pathic ceramic is still the state of the
art in esthetic veneers.

However, laminate veneers have
become a standard dental proce-
dure [17]. This is due to the need for
a conservative esthetic solution for
the intermediate problems of anterior
teeth and the evolution of the bonding
systems as well as the improvement in
dental ceramic materials from felds-
pathic porcelain to new glass-ceramic
formulations with high strength and
resistance to chipping. Compared
to crowns, ceramic veneers offer a
conservative preparation design. The




Fig. 20: Application of silane.

Fig. 21c: Polymerization for 2 seconds.
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the tooth.

Fig. 21d: Removing the excess of cement.

Fig.21b: Placing the veneer restoration on

Fig. 22: fluted carbide bur.

Figs. 23a and 23b: Polishers to
give the final luster.

minimal depth, ranging from 0.3 to 0.5
mm leads to a reliable bonding in ena-
mel in order to maintain preparations
minimally invasive with no or minimal
involvement of dentin [30]. In a clinical
study done by Gurel et al. in 2012 on
580 porcelain veneers over a period of
12 years, failures were observed when
preparations had 20 percent involve-
ment of dentin, but no veneer failures
were observed when preparations were
completely confined to enamel [21].
Burke reached the same conclusion in
a review article that analyzed 24 papers
published on the survival of porcelain
veneers [31].

The gingival retraction cords were
used in this case to have a dry and
cleared field for intraoral scanning.

Even though gingival retraction paste
can more effectively help to achieve a
dry field and at the same time be less
injurious to soft tissues, its ability to
displace gingival tissues, compared to
retraction cords, was compromising
according to the systemic review done
by C.Huang in 2016 [32].

Aesthetic pre-evaluative temporary
(APT) technique was used to allow the
patient to judge the final restorative
design before the provisional resto-
ration had been made. This lead to
predictable aesthetic outcome and
no under or over preparations of the
teeth ensuring minimally invasive
tooth preparation [21-23]. Therefore
the APT technique advantages include

foreseeable aesthetics, optimal occlu-
sion, and phonetics |21, 22].

The intraoral scanning was
employed in this case because accor-
ding to many articles [33-35],

this technique has
advantages:

* Regarding the dentist, a superior
output related to the level of detail of
the dentition and soft tissue provided;
real color representation (i.e. tooth
shades and gingiva texture can be
detected better), real time representa-
tion, usability, standardization, open
system flexibility and cost-effective-
ness. Add to this an improved work-
flow because a single imaging ses-
sion provides models for records and
diagnostics, eliminates the need for

many
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Figs. 24a and 24b: Final result.

a conventional impression and stone
model, provides instant educational
information for the dentist as well as
the patient. Thus preparation and res-
toration analysis can be directly moni-
tored on the screen;

* Concerning the lab and the
impression itself, easy communication
and reduced lab turnaround times, fast
acquisition, no impression tray disin-
fection and cleanage and no waste
products. A digital model is always
available in the same original quality,
easy archivability, selective repeatabi-
lity and standardization;

* Regarding the patient, elimina-
tion of the risk of potential choking
hazards, patients gagging, reduction
of the number of appointments nee-
ded, enhanced patient education and
Improved case acceptance.

The shade was selected by the
TRIOS- 3 shape. The digital impression
solution embeds the teeth shade infor-
mation into the intraoral scan which is

then used to design the restoration.
This makes communication of the
teeth shade much simpler and elimi-
nates several steps in the workflow for
both the lab and dentist. Several stu-
dies found the reliability of the objec-
tive, computer-based systems higher
compared with the subijective, visual
method for color determination [36].

Conclusion

Preparing a tooth to receive a
ceramic veneer, taking the impression
and bonding the veneer are relatively
simple procedures. However, choo-
sing the optimal case according to the
indications, to the patient’s aesthetic
needs and avoiding over treatments
remain the most important parameters
for the longevity and sustainability of
this procedure.

Laminate veneer restorations can
be a treatment option for patients with
esthetic problems of anterior teeth,

when applied judiciously, with good
patient hygiene motivation, in order to
provide them with the most desirable
esthetic appearance.
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