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Abstract

Dental erosion is a frequently underesti-
mated pathology that nowadays affects an
increasing number of younger individuals.
Often the advanced tooth destruction is the
result of not only a difficult initial diagnosis
(e.g. multifactorial etiology of tooth wear),
but also a lack of timely intervention.

A clinical trial testing a fully adhesive ap-
proach for patients affected by severe den-
tal erosion is underway at the School of
Dental Medicine of the University of Gene-
va. All the patients are systematically and
exclusively treated with adhesive tech-
niques, using onlays in the posterior region
and a combination of facially bonded
porcelain restorations and indirect palatal

resin composite restorations in the anterior
maxillary region.

To achieve maximum preservation of
tooth structure and predict the most esthet-
ic and functional outcome, an innovative
concept has been developed: the three-
step technique.

Three laboratory steps are alternated
with three clinical steps, allowing the clini-
cian and the dental technician to constant-
ly interact during the planning and execu-
tion of a full-mouth adhesive rehabilitation.

In this article, the third and last step of the
three-step technique has been described

in detail.
(Eur J Esthet Dent 2008;3:236—257.)
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INntroduction

Patients affected by severe dental erosion
often present with an extremely compro-
mised dentition, especially in the anterior
maxillary quadrant; the vertical dimension
of occlusion may have decreased, and/or
and supraeruption of the respective alveo-
lar process segments may have occurred.
If erosion is not intercepted at an early
stage, full mouth rehabilitation, mostly im-
full
(crowns), may be required. Thanks to im-

plementing conventional coverage
proved adhesive techniques, the indica-
tions for crowns have decreased and a
more conservative approach may be pro-
posed to preserve tooth structure, and to
postpone more invasive treatments until
the patient is older. A clinical trial testing a
fully adhesive approach is underway at the
School of Dental Medicine at the Universi-
ty of Geneva. All patients affected by gen-
eralized advanced dental erosion are sys-
tematically and exclusively treated with
adhesive techniques, using onlays in the
posterior region and a combination of fa-
cial bonded porcelain restorations (BPRs)
indirect palatal
restorations in the anterior maxillary region.

and resin composite

As the first and the second steps of the
concept have been previously described in
detail,” this article focuses on the third and
last step explaining the rationale behind the
approach selected to restore the anterior
maxillary quadrant.

For better understanding, a brief sum-
mary of the two previous steps is present-
ed in the following paragraph.
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First step:
maxillary vestibular waxup
and the occlusal plane

The first step of the three-step technique is
designed to ensure the clinician, the tech-
nician and the patient agree on the final
treatment objective outcome, before any ir-
reversible therapy starts.

The major goal is to validate the position
selected for the plane of occlusion of the fi-
nal restorations, which is in the authors’
opinion the most frequently neglected pa-
rameter in a full-mouth rehabilitation.

During the first appointment with the pa-
tient, photographs, radiographs and algi-
nate impressions are taken (as well as
anamnesis and comprehensive clinical ex-
amination). Finally, the visit is concluded
with a facebow record.

The laboratory technician articulates the
two diagnostic casts on a semi-adjustable
articulator by the mean of the facebow in
the maximum intercuspation position (MIP).
As without the clinical validation of the po-
sition of the occlusal plane a full-mouth
waxup may be useless, the three-step tech-
nique proposes that the technician initially
waxes up only the vestibular surface of the
maxillary teeth. At this time, neither the cin-
gula of the anterior nor the palatal cusps of
the posterior maxillary teeth should be in-
cluded. Inspired by the photographs of the
patient, the technician concentrates exclu-
sively on the esthetic appearance of the fa-
cial surfaces of the maxillary teeth, with
maximum freedom of creativity.

An intermediate clinical step is taken to
verify that the direction is correct, and the
duplication of the maxillary vestibular
waxup by the means of a precisely fitting
silicone key concludes the first laboratory
step.
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Table 1 The three-step technique.
Laboratory Clinical
Maxillary Step 1: Assessment
vestibular waxup Esthetics of occlusal plane
Posterior Step 2: Creation of poste-

occlusal waxup

Maxillary anterior
palatal onlays

12

During the first clinical step, the silicone key
is loaded with tooth-colored provisional
resin composite and repositioned in the pa-
tient’'s mouth. After its removal, all the buc-
cal surfaces of the maxillary teeth are cov-
ered by a thin layer of resin composite that
reproduces the defined shape for the future
restorations (maxillary vestibular mock-up).

This fully reversible reconstruction of the
vestibular cusps of the maxillary posterior
teeth and the incisal edges of the anterior
teeth allows perfect visualization of both
the plane of occlusion and the overall
esthetic appearance of the future final
restorations.

Other different dental parameters, such
as the gingival levels, are also clinically as-
sessed with the full participation of the pa-
tient, as described in a previous article.’

Thanks to the maxillary vestibular mock-
up, the patient is reassured at an early stage
about the treatment objective, which, in turn,
normally means that the patient wishes to
With the
mock-up in place, new photographs are

immediately begin treatment.

taken, and the technician can subsequent-
ly progress to the second laboratory step.

Posterior support

Step 3:
Anterior guidance

rior occlusion at
an increased VDO

Reestablishment
of final anterior
guidance

Second step:

posterior occlusal waxup
and new occlusion

at an increased vertical
dimension of occlusion

The second laboratory step deals with the
posterior occlusion, as at this stage, the
waxup only involves the posterior quad-
rants of both the maxillary and mandibular
casts.

In case of a severely eroded dentition, an
increase of the vertical dimension of occlu-
sion (VDO) is inevitable in order to reduce
the need for substantial tooth preparation in
general and to avoid the necessity of elec-
tive endodontic treatments in particular.

For each patient, the new VDO is decid-
ed arbitrarily on the articulator, taking into
consideration both the posterior teeth,
where the maximum feasible increase is
desirable to maintain a maximum of min-
eralized tissue, and the anterior teeth,
which should not be set too far apart as this
would jeopardize the reestablishment of
anterior interarch contacts and the related
anterior guidance. As the new VDO should
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always be tested clinically prior to its final
acceptance before any irreversible treat-
ment starts, the second step is devoted to
testing that the patient can adapt to the new
therapeutic occlusion.

As explained in the authors’ previous ar-
ticle®, the laboratory technician will wax up
only the two premolars and the first molar
in each sextant to recreate the occlusal
scheme planned for the final restorations.”

Four translucent silicone keys are then
fabricated, each duplicating the waxup of
one posterior quadrant. The patient is sub-
sequently scheduled for a next appoint-
ment. This time the clinician explains that
another reversible treatment will be per-
formed. However, this will change the oc-
clusion of the patient.

The translucent keys are loaded with
resin composite prior to placement in the
patient’s mouth. Thanks to the described
translucency, a light-curing resin compos-
ite can be utilized.

Without any tooth preparation (only etch-
ing and bonding), the occlusal surface of all
the premolars and the first molars are re-
stored with a layer of resin composite, re-
producing the respective diagnostic waxup.

The three-step technique recommends
an arbitrary observation period of approxi-
mately 1 month to assess the patient’s
adaptation to the newly established VDO.
The new occlusion obtained is peculiar in
that the anterior teeth are no longer in con-
tact. The degree of this transitional open
bite depends on the one hand on the
amount of increase of VDO required, and
on the other hand on the patient’s original
vertical overlap and the severity of the in-
cisal edge destruction.

Patients should be informed that the es-
thetic appearance of their smile could
worsen at this transitional stage of therapy,
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especially in the case of an extremely dam-
aged anterior dentition. The worsening of
their smile is due to the fact that the maxil-
lary posterior teeth have been lengthened
by the posterior provisional resin compos-
ites, whereas the maxillary incisal edges
have not yet been restored (Fig 1).

Some speech impairments can also be
expected, as the anterior teeth are set apart
and more air can escape during the pro-
nunciation of the letter ‘s’. However, pa-
tients are generally so motivated after the
first clinical step that they do not find this
treatment phase particularly stressful or un-
bearable. The second clinical step has
been conceived to simplify the clinician’s
work, without compromising the final out-
come of the full-mouth rehabilitation.

Consequently, it was decided for all pa-
tients not to attempt to simultaneously re-
store the anterior teeth while restoring the
posterior quadrant with provisionals.

As previously mentioned, thanks to the
maxillary mock-up of the first clinical step,
patients are very trusting, as the planned
treatment objective has been visualized
and thoroughly explained beforehand.
Consequently, this transitional period is ac-
cepted without major complaints, and
none of the patients enrolled in our study
requested an earlier reconstruction of the
anterior teeth. The most frequent objection
raised by colleague clinicians to this tech-
nique is that without adequate anterior
guidance, a new occlusion at an increased
VDO cannot be correctly assessed. How-
ever, to date, there is no robust scientific ev-
idence available to support this criticism. In
the authors’ experience, patients are able
to function well for a short period of time
without anterior contacts.

Finally, according to the three-step tech-
nique, all these patients enrolled for thera-
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Fig 1atof Three patients before treatment (left) and at completion of the second clinical step (right). As the
anterior teeth have not been restored at this stage patients lose anterior guidance and the esthetic appearance

is worsened. The more compromised the anterior teeth are, the more visible the reverse smile will get. However,
normally, patients do react very well to this transitional stage, as they undertook the mock-up session and, thus,
were reassured when it comes to the perspective of the planned final result of treatment.
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py should undergo a consultation with a
specialist in the field of temporomandibu-
lar disorders prior to initiating treatment, in
order to assess the clinical status of their
articulations.

As the second clinical step (provisional
posterior resin composites) is considered
fully reversible, the transient occlusal resin
composite restorations can be easily mod-
ified or completely removed from the un-
prepared posterior teeth if signs and/or
symptoms of temporomandibular dys-
function should arise.

Third step:
the anterior guidance

At the completion of the second step, a sta-
ble posterior occlusal support is estab-
lished. As mentioned previously, owing to
the presence of the posterior provisional
resin composites, the anterior teeth are set
apart. Consequently, the third and final
step of the three-step technique deals with
the restoration of the anterior quadrants
(reestablishment of an adequate, function-
al permanent anterior guidance).

Restoration of the maxillary
anterior teeth, a minimally
invasive treatment:

the ‘sandwich approach’

Generally, the palatal aspect of the maxil-
lary anterior teeth is severely affected by
the destructive combination of erosion and
attrition, which leads to a substantial loss of
tooth structure. After the loss of enamel, the
exposed dentin is subject to accelerated
wear, which leads to a pronounced con-
cave morphology, and frequently, to weak-
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ening and fracturing of the incisal edges.
Following the guidelines for conventional
oral rehabilitation concepts, such struc-
turally compromised teeth should receive
full crown coverage. In order to place the
crown margins at the gingival level, the en-
tire coronal tooth structure, mesially and
distally, is removed to guarantee the path
of insertion of the crown (see Fig 2).

The entire facial aspect will also be sub-
stantially reduced in the process of prepar-
ing the 1.5 mm shoulder ceramic margins
for porcelain-fused-to-metal crowns. Even
when the more conservative all-ceramic
crowns are adopted (eventually <1 mm of
chamfer preparation) the clinician still has
to eliminate the mesial and distal under-
cuts of the tooth and smoothen the sharp
edges, leading to a highly invasive prepa-
ration of the axial walls.

Several studies have demonstrated the
importance of the marginal ridges for pos-
terior teeth. Restorations that extend to the

Fig 2 Maxillary incisors are chisel-shaped teeth. In
order to remove the retentive areas and to prepare mar-
gin of at least 1 mm circumferentially, crown prepara-
tion cannot be considered conservative. Only veneer
preparation can guarantee to preserve the triangular
shape of these teeth, thanks to the facial insertion path
of the restoration.®



VAILATI/BELSER

mesial and distal aspect, such as a MOD
restoration, greatly affect the strength of the
restored posterior teeth.*®

In the authors’ opinion, the mesial and
distal marginal ridges of the anterior teeth
may have a similar importance as de-
scribed for posterior teeth in guaranteeing
structural strength, thus, representing a
framework for enamel. Therefore, the re-
moval of these mesial and distal margin-
al ridges of the anterior teeth could dra-
matically compromise the tooth flexibility
the (“tennis racket theory”), see Fig 3.
Preparing such teeth for crowns will com-
plete the destruction initiated by the ero-
sive process. Not infrequently, elective en-
dodontic treatment will be necessary, and
posts will then be used to assure retention
of the final crowns.

Only a few articles have been published
that have aimed at investigating the sur-
vival rate of single crowns on vital natural
teeth, and there are no long-term follow-up
studies on the survival of devitalized and

Fig 3 Even though these teeth have been severely

structurally compromised, the enamel layer represent-
ing the remainder of the mesial and distal marginal
ridges is still visible. Like the external frame of a tennis
racket, these bands of enamel may play a significant
role in strengthening the tooth (“the tennis racket
theory”).

crowned teeth in very young patients.”"
However, the problems that arise when_a
tooth looses its vitality, such us periapical
lesions, discolorations, root fractures, etc.
are well documented.™"”

To avoid aggressive treatments on the
one hand and to keep teeth vital on the
other hand, an experimental approach of
restoring the maxillary anterior teeth of pa-
tients affected by severe dental erosion is
currently under investigation at the Univer-
sity of Geneva, School of Dental Medicine.

The authors’ minimally invasive treat-
ment concept consists of reconstructing the
palatal aspect with resin composite (direct
or indirect, as will be explained later in this
article)
with ceramic veneers.

¥ and to restore the facial aspect

The final outcome is reached by the
most conservative approach possible, as
the remaining tooth structure is preserved
and located in the center between two dif-
ferent restorations (‘the sandwich ap-
proach’) (Fig 4).

Fig 4 The sandwich approach. Keeping tooth prepa-
ration minimal, the remaining tooth structure of the erod-
ed maxillary anterior teeth is maintained in between two
adhesive restorations, performed at two different mo-
ments in time, i.e. first the palatal resin composite and
second the facial ceramic veneer.

243

THE EUROPEAN JOURNAL OF ESTHETIC DENTISTRY
VOLUME 3 - NUMBER 3 - AUTUMNMN 2008



CLINICAL APPLICATION

244

Fig 5 At the completion of the second step, the pa-
tient has a stable posterior occlusion. To reconstruct the

palatal aspect of the maxillary anterior teeth before
restoring them with veneers, the clinician can select di-
rect or indirect resin composites. In this specific case,
indirect resin composite restorations were preferred, as
it was judged that the interocclusal space was conspic-
uous and that the anterior guidance could have been
better recreated in the laboratory.

A still experimental, but highly promising, ul-
tra-conservative approach, implementing
both basic principles of biomimetics and
adhesive technology, has recently been
published by Magne et al.***®

Severely compromised anterior teeth
have been restored without following the
classic rules of crown preparation, which
traditionally would require localization of the
restoration margins on sound tooth struc-
ture.

To the contrary, teeth with extensive class
3 defects were directly restored with adhe-
sive resin composite restorations before the
facial veneer preparations were performed,
treating the resin composite as an integral
part of the tooth. In other terms, a part of the
veneer margins were located on resin com-
posite. Along these lines the three-step tech-
nique has pushed the limit of this innovative
application, as the teeth to be restored with
facial ceramic veneers had previously the
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entire palatal surface restored with resin
composite. Such an ultra-conservative ap-
proach cannot be matched by any type of
full-crown preparation.

For all patients involved in this prospec-
tive clinical study, a strict follow-up is sched-
uled to collect information on the survival
and eventually complication rates of such
novel anterior restorations. The detailed
protocol and the preliminary results of the
study will be the topic of another article.

Palatal aspect: direct or
indirect resin composites?

After 1 month of functioning with the pos-
terior occlusal interim resin composite
restorations, it is assessed whether or not
the patient feels comfortable with the new
occlusion. Subsequently, two alginate im-
pressions and a new facebow record are
taken. In order to mount the casts in MIP,
an anterior occlusal bite registration is al-
SO required.

The laboratory technician verifies on the
mounted casts that the second step had
been accurately executed. In other words,
he/she must check that the position of the
occlusal plane is actually located where it
was planned, and that the posterior teeth
with the provisional resin composites look
similar to the original waxup. Thanks to the
presence of the non-restored second mo-
lars, a precise verification of the amount of
increase of VDO is possible at any time.

The type of restoration that is best indi-
cated to restore the palatal aspect of the
maxillary anterior teeth (i.e. direct or indirect
resin composite) is then selected, Fig 5.

If the space is reduced (<1 mm), the
resin composites can be done directly
free-hand, saving time and money (there
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Fig 6a to ¢ Palatal onlay preparation. The only tooth preparation required is the slight opening of the inter-
proximal contacts, to provide the laboratory technician access during trimming of the dyes on the master cast.

The dentin will be subsequently cleaned, followed by removing the most superficial layer with a diamond bur.
Note that, due to the erosive process, a cervical chamfer-like preparation is already present.

is no laboratory fee for the palatal onlays
and only one clinical appointment is re-
quired). If the interocclusal distance be-
tween the anterior teeth is, instead, signifi-
cant, free-hand resin composites could
prove to be very challenging.

When the teeth present a combination of
compromised palatal, incisal and facial as-
pects, it is difficult to visualize the optimal fi-
nal morphology of the teeth, particularly
while restoring at this stage only the palatal
side with rubber dam in place. Thus, the re-
sult may be unpredictable and highly time
consuming.

Under such conditions, fabricating the
palatal onlays in the laboratory clearly pres-
ents some advantages, including superior
wear resistance and higher precision dur-
ing the creation of the final form.**

Palatal onlays:
tooth preparation

In case the indirect approach is selected,
the clinician will schedule an appointment
to proceed to the preparation for the

palatal onlays of the six maxillary anterior
teeth. This preparation can be a quite an
easy and rapid procedure. In fact, in the
case of severe dental erosion, the palatal
aspect of the maxillary anterior teeth is
generally the most affected of the entire
dentition. Under the described circum-
stances, the erosion and the attrition
processes have already created the space
necessary for the onlays, and no addition-
al tooth preparation is required once an
anterior tooth separation is generated by
the increase of VDO.

In addition, at closer observation, the
cervical part next to the gingiva frequently,
presents a chamfer-like preparation con-
figuration, with a small band of enamel still
present. Owing to the buffering action of
both the sulcular fluid and the plaque, this
thin layer of enamel is often preserved from
the acid attack and its presence will pro-
vide a superior quality of adhesion. As this
chamfer is located supragingivally and
there is no need to extend the margins
subgingivally, the next restorative steps are
also facilitated (e.g. impression-taking and
bonding of the final restorations).
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Fig 7a and b During the fabrication of the palatal resin composites, the technician and the clinician can de-

cide to reestablish the full length of the future veneers or to keep the incisal edges slightly shorter.

The only features required are to slightly
open the interproximal contacts between
the maxillary anterior teeth by means of
stripping and to smoothen the incisal
edges by removing unsupported enamel
prisms. The palatal dentin is also cleaned
with a non-fluoride-containing pumice, and
the most superficial layer removed with ap-
propriate diamond burs (Fig 6).

Owing to this minimal tooth preparation,
sensitivity does not develop. Consequent-
ly, no provisional restorations are required
during the time necessary for the laborato-
ry technician to fabricate the palatal onlays.
After the final impression, the appointment
is concluded with an anterior bite registra-
tion of the patient’'s maximum intercuspida-
tion position.

Third laboratory step:
the fabrication of
the palatal onlays

The maxillary master cast comprising the
preparations for the palatal onlays is
mounted on the articulator in MIP. Another

facebow record is not necessary at this
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stage, as the information on how to orien-
tate the casts to the hinge axis of the artic-
ulator is preserved by the previously
mounted mandibular cast.

As the interproximal contacts have been
removed before taking the impression, the
maxillary anterior teeth are already slightly
separated from each other on the working
cast, facilitating the trimming of the dyes.

The laboratory technician is specifically
instructed to focus on the shape of the
palatal onlays in view of:

1. Establishment of an adequate function-
al anterior guidance

2. Optimization of the future transition be-
tween the palatal onlay and the veneer.

At this stage, the laboratory technician can
either directly fabricate the palatal onlays,
or decide to wax up completely the maxil-
lary anterior teeth in order to better visual-
ize the future junction between the palatal
onlay and its corresponding facial veneer.
This is a demanding step, and each labo-
ratory technician, who has participated so
far in this project, has selected a slightly
different approach.
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Fig 8a and b To facilitate the positioning during bonding of the palatal onlays, a small hook is fabricated. This

incisal stop will be removed easily during finishing and polishing. Note that in this patient the decision to restore

the full length of the teeth with the palatal resin composites was made.

During the fabrication of the palatal resin
composites, the technician and the clini-
cian can decide to reestablish the final
length of the future veneers or to keep the
incisal edges slightly shorter (Fig 7).

In case of severe dental erosion, the fa-
cial aspect of the maxillary teeth may also
be significantly involved and the layer of
enamel thinned, to the point that the teeth
appear more yellow — the dentin itself, ex-
posed at the level of the incisal edges,
could also be stained. Consequently, pa-
tients with advanced dental erosion fre-
quently complain about the color of their
teeth, becoming victims — like many other
people — of the bleaching obsession of
modern times. If one has decided to in-
crease the length of the teeth before the
fabrication of the facial veneers by means
of the palatal onlays, patients should be in-
formed that there may be a possible color
mismatch with the vestibular surfaces. The
color of the palatal onlays will be different,
as it is meant to match the color of the fi-
nal veneers, instead of the unrestored fa-
cial aspect of the teeth.
patients are so happy to
have their anterior teeth lengthened that

Generally,

they do not consider this as a major draw-
back.

It is very important that the laboratory
technician fabricates a kind of hook at the
of the
made of the same material as the restora-

level incisal edge (incisal stop),
tion, which will help to position and stabi-
lize the onlay during the bonding proce-

dure (Fig 8).

Third clinical step:
reestablishment of
anterior contacts and
the anterior guidance

When an indirect approach is selected, an
additional appointment is necessary to de-
liver the final palatal restorations.

Whereas tooth preparation and final im-
pression for indirect palatal resin compos-
ites are simple procedures, bonding of
these restorations may be a demanding
step, not only for the more difficult visibility
of the operating field, but because of the
necessity to guarantee moisture control.

The posterior resin composites are
provisional restorations and, thus, the use
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Fig 9 Bonding procedure of a palatal onlay. The use
of rubber dam is crucial. To expose the margin it is nec-
essary to place a clasp on the tooth receiving the on-
lay. Once the bonding of the restoration completed, the
clinician will remove the clasp and place it on the ad-
jacent tooth to bond the next onlay.

Fig 10a and b Third clinical step. Clinical close-up views before and after bonding of six palatal resin com-
posite onlays. In this patient, the full length of the future veneers was reconstructed at this intermediate stage of
therapy by means of palatal onlays. This approach is clearly more demanding for the laboratory technician, see
Fig 7a.

Fig 11a and b Third clinical step. Clinical close-up views before and after bonding of six palatal resin com-
posite onlays. In this patient the resulting orofacial dimension of the restored teeth seems unnaturally larger. This
is due to the fact that the teeth were not restored to their final length at this stage in the treatment, see Fig 7b.
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Fig 12 At completion of the third step, the patient is
scheduled for final diagnostic mock-up, which this time
will involve only the six maxillary anterior teeth. The
waxup of these teeth and the subsequent mock-up are
necessary steps, not only to confirm the final shape of
the veneers, but also to produce the silicone keys guid-
ing the veneer preparations and serving as template for
the provisional restorations

of rubber dam is not necessary, whereas
the palatal onlays are final restorations
and the bonding conditions should be
optimal.

To ensure the best conditions for the ad-
hesive procedures, after the placement of
rubber dam, every onlay is bonded once at
the time using hybrid resin composite (e.g.
Miris, Coltene/Whaledent), following the
protocol proposed by P. Magne for ceram-
ic veneers. The only difference is that the in-
taglio surface of the resin composite palatal
onlays is microsandblasted (30 pum Cojet
sand, 3M Espe), and not treated with fluo-
ridic acid. To correctly isolate the margins,
it is necessary to place a clasp on the tooth
receiving the onlay, otherwise the rubber
dam would overlap the margins (Fig 9).

Considering that the substrate is mostly
sclerotic dentin, and that the length of the
final restorations is sometimes double of
the original length of the remaining tooth
structure, the task requested for the bond-
ing is major.

Success can only be ensured by opti-
mal bonding conditions on the one hand
and by the presence of enamel at all mar-
gins of each onlay, except, of course, at the
incisal level.

Once the tooth is isolated by means of rub-

ber dam, the bonding procedure itself is
not complicated, as the incisal stops help
to position the palatal onlays, the interprox-
imal contact points are often not a concern,
and the margins are supragingival (Figs 10
and 11).

Facial aspect:
ceramic veneers

The restoration of the palatal aspect of the
maxillary anterior teeth concludes the
three-step technique. At this stage, the pa-
tient has reached completely stable oc-
clusal conditions (in the anterior and pos-
terior quadrants) so the clinician can
decide, without pressure, on the pace to
adopt for the completion of therapy and on
the type of restorations. Generally, the
mandibular anterior teeth only need minor
treatment and can, in most instances, be
restored with direct resin composites.

Before replacing the posterior provision-
al resin composite restorations with ceram-
ic or resin composite onlays, it is preferable
to complete the restoration of the facial as-
pect of the maxillary anterior teeth.
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As the protocol followed at the University

of Geneva previews facial ceramic ve-
neers to be the permanent restorations, a
second mock-up of the six maxillary ante-
rior teeth is recommended (Fig 12).

While waxing up, the technician should
be guided by the maxillary vestibular
mock-up done at the beginning of the
three-step technique, and adapt it to the
new occlusion of the patient.

As the position of the occlusal plane
and the increase of VDO may be slightly
different fromm what was initially planned,
the length of the maxillary anterior teeth
should be reconfirmed during the second
mock-up session.
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Fig 13ato c Three sil-
icone keys are obtained
from the waxup of the six
anterior maxillary teeth:
one for the mock-up, an-
other for the facial reduc-
tion and a third one for the
incisal reduction. The in-
dex for the mock-up will
be used again after tooth
preparation of the ve-
neers, to fabricate the pro-
visional restorations.

If the patient’'s consensus on the final
shape of the maxillary anterior teeth is ob-
tained, another two silicone indexes are
fabricated based on the waxup, to guide
the clinician during veneer preparation (re-
duction keys) (see Fig 13).>>™

The veneer preparation follows stan-
dard protocols developed and described
in detail by other authors (Fig 14).2**°

The only difference between this nov-
el concept and a more traditional veneer
approach is that the palatal aspects of
the maxillary anterior teeth are consid-
ered as integral part of the respective
teeth and no particular effort is made to
place the preparation margins for the ve-

neers on tooth structure. In addition, the
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Fig 14a to c |Initial clinical view of a 27-year-old
male patient before and after bonding of six maxillary
anterior ceramic veneers. Note both the gingival health
and the minimal tooth preparation. The rehabilitation
has been performed according to the principles of the
three-step concept. The next step will involve the re-
placement of the posterior provisional resin compos-
ites.

Fig 15a and b Two different typical clinical situations during the bonding procedure of the facial veneers. Note
that in Fig 15a the facial enamel has been preserved. However, in Fig 15b the erosive process had greatly affect-
ed the facial aspect of the tooth.
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Fig 16 Schematic drawing of the recommended preparation for the veneers at the level of the incisal edges.
The length added by the palatal onlay is completely removed. The ceramic veneer will later reestablish the final
length.

Fig 17a to ¢ Three different patients after veneer
preparation with the silicone key in place reproducing
the length of the final veneers. Following the protocol
of the University of Geneva, all the tooth-length added
by the palatal resin composites had to be removed.
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described concept comprises an incisal
coverage in form of a butt joint, with the
ceramic veneer margin placed in the vol-
ume of the palatal resin composite on-
lays (see Fig 15).**

In a situation where the incisal length of
the maxillary anterior teeth is severely re-
duced and the respective tooth volume
has been subsequently reestablished by
means of palatal onlays, the decision has
to be made whether or not to remove the
entire length added with the resin compos-
ite or to leave part of it before restoring the
teeth with the facial veneers.

The authors’ preference is to complete-
ly remove the length added by the palatal
onlays, leaving only the original length of
the tooth on the facial aspect (Fig 16). The

rationale for this approach is to avoid plac-
ing the margin of the veneers in the palatal
concavity of the tooth, by moving it more
cervically (Fig 15).*° In addition, without the
layer of resin composite, the veneer fabri-
cation is facilitated, as there is a more uni-
form color on the facial surface.

Even in patients where almost three
quarters of the original tooth length is
missing, the guidelines preview not to
preserve some of the length of the palatal
onlay (Figs 16 and 17). As the sandwich
approach is still experimental, a strict fol-
low up of all these types of restorations is
applied. By means of photos and impres-
sions the interface between the facial ve-
neers and the palatal resin composite on-

lays is carefully evaluated. Time will show

Fig 18a to ¢ The two year follow-up of a patient
treated following the sandwich approach for the max-
illary anterior teeth demonstrated very encouraging re-
sults. The gingival health is remarkable, and all the teeth
are still vital.
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if problems may arise. However, the initial
data collected seemed very promising
(Fig 18).

After bonding of the maxillary anterior
veneers, the rehabilitation can progress
with the replacement of the posterior pro-
visional resin composites.

In fact, owing to the presence of a func-
tional anterior guidance and optimized
posterior support, the full-mouth rehabilita-
tion can be, from this point on, planned ac-
cording to a quadrant-wise approach,
which simplifies the therapy for both pa-
tient and clinician. Based on individual, pa-
tient-related criteria, the clinician and the
technician can decide at which quadrant
to start. Furthermore, having the plane of
occlusion established with provisional
restorations still allows minor modifications
to be made. The vestibular cusps of the
posterior provisional resin composites
could be lengthened by adding new resin
composite, or shortened by grinding.

One of the major advantages of the
three-step technique consists of the fact
that the opportunity to make modifications
is maintained throughout the different
treatment phases. Under such conditions
it is not a surprise that the final esthetic out-
come of this kind of full-mouth rehabilita-
tion is consistently pleasing (Fig 19).

Conclusions

Dental erosion is a frequently underesti-
mated pathology, which affects an increas-
ing number of younger individuals.>*°
Often the advanced tooth destruction is
the result, not only of a difficult initial diag-
nosis (e.g. multifactorial etiology of tooth
wear), but also of the lack of a timely inter-

vention.
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Traditionally, extensive dental therapies
are previewed for these patients, and cli-
nicians often prefer to wait until the tooth
tissue loss is more conspicuous before
proposing a conventional full-mouth reha-
bilitation. This hesitation founds its ration-
ale in the aggressiveness of the conven-
tional therapies.

Owing to the described novel and high-
ly conservative approach, the University of
Geneva, School of Dental Medicine has
become one of the centers of reference for
patients affected by advanced dental ero-
sion.

In the past few years, a number of pa-
tients suffering from severely eroded den-
titions have been treated according to this
still experimental approach, which basical-
ly features minimal tooth preparation and
maintenance of tooth vitality.

The new clinical approach (full-mouth
adhesive rehabilitation) for the treatment of
advanced generalized erosion, consists
exclusively of posterior onlays and anteri-
or BPRs, and is strategically planned in a
way that allows rehabilitating patients
quadrant-wise, instead of restoring both
dental arches simultaneously

Even though adhesive techniques sim-
plify both the clinical and the laboratory pro-
cedures, restoring such compromised den-
titions still remains a challenge due to the
often advanced amount of tooth destruction.

To achieve maximum preservation of
tooth structure and the most predictable
esthetic and functional outcome, an inno-
vative concept has been developed: the
three-step technique.

Three laboratory steps are alternated
with three clinical steps, allowing the clini-
cian and the dental technician to constant-
ly interact during the planning and execu-
tion of a full-mouth adhesive rehabilitation.



VAILATI/BELSER

Fig 19a to d 29-year old patient at completion of the adhesive rehabilitation. Thanks to the three-step tech-
nique, the occlusal plane and the incisal edge position are in harmony, as this was determined during the first
step maxillary vestibular mock-up and continuously improved by minor modifications along the treatment.

In this article, the authors describe the third
and last step of the three-step technique in
detail. To reduce the risk of mechanical
overload on the bonded restorations, pa-
tients who present parafunctional habits
were not included in this clinical trial. How-

ever, the increased demand for treatment
has led to eliminating this exclusion crite-
rion. The next challenge will be to treat this
population of patients and to document the
long-term survival rate of their full-mmouth
adhesive rehabilitation.
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