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Introduction
Aims of Restorat ion
•To restore the tooth for function & 

aesthetics 

•To preserve remaining tooth structure 

•To prevent fracture of remaining tooth 
tissue 

•To minimise the leakage of bacteria and 
oral fluids into the pulp / peri-radicular 
tissues
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Introduction
Contemporary Treatment

•Paradigm shift towards less invasive 
adhesive restorations 

•Increasing evidence that in many 
situations, it may be possible to bond 
highly aesthetic materials to tooth 
structure recovering a significant 
portion of its original properties
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Introduction
Tradit ional  Treatment

•AGGRESSIVE! 

•Typically consisted of full 
coverage crowns 

•Usually PFM

CLINICAL APPLICATION
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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-

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.3
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•This further compromises, already 
compromised teeth 

•Not infrequently, crown fracture 
follows
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Introduction
Contemporary Treatment

•Involves provision of minimally 
invasive restorations preserving any 
remaining viable tooth tissue 

•Utilising enamel and adhesive 
technology where ever possible
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mesial and distal aspect, such as a MOD
restoration, greatly affect the strength of the
restored posterior teeth.4-6

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

crowned teeth in very young patients.7-14

However, the problems that arise when a
tooth looses its vitality, such us periapical
lesions, discolorations, root fractures, etc.
are well documented.15-17

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)18-19 and to restore the facial aspect
with ceramic veneers.

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 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”).

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.

Introduction
Contemporary Treatment

•Preservation of marginal ridges 

•According to the tennis racket 
theory, compromised teeth with an 
almost intact marginal ridges will 
show surprisingly high resistance to 
flexure during function

12



•Factors for debate:
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Introduction
Contemporary Treatment

Preparation design for adhesive restorations

Amount of tooth structure to preserve

Minimum amount of enamel required

Ability to bond to dentine long-term
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Introduction

C l i n i c a l  d e c i s i o n s  o n  t h e  t y p e  
o f  p r e p a r a t i o n  a n d  r e s t o r a t i o n  
t o  u s e  i s  l e s s  s i m p l e  t o d a y  t h a n  
t w o  d e c a d e s  a g o
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Introduction
To  s u g g e s t  a  s i m p l e  a n d  g e n e r i c  
“ t h i n k i n g  p r o c e s s ”  t h a t  c a n  h e l p  
i d e n t i f y  r i s k s  a n d  s u p p o r t  
r e s t o r a t i v e  d e c i s i o n s  b a s e d  o n  
t h e  s c i e n t i f i c  e v i d e n c e  w h e n  
r e s t o r i n g  a n t e r i o r  t e e t h .
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Aesthetic Considerations
•It goes without saying that any restoration of 

the anterior dentition should be aesthetic. 

•Every case carries a level of aesthetic risk. 

•Aesthetic risk depends on a multitude of 
factors.  

•Most importantly is the ability to manage the 
PATIENTS EXPECTATIONS.
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•Dental aesthetics: 

•Pertains to the creation of a smile that 
is perceived as beautiful. 

•Is both “subjective” and “objective”.

Aesthetic Considerations

18
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Facial  Analysis
•Harmony and symmetry between the 

dominant features of a face contribute to 
creating a beautiful face 

•Facial dominant features are: 

•Smile 

•Eyes 

•Facial frame

Aesthetic Considerations
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Facial  Analysis

•Examination of the face allows identification 
of the reference points and lines that are 
indispensable when undertaking any form of 
aesthetic treatment.

Aesthetic Considerations
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Facial  Analysis
•Horizontal reference lines: 

•Inter-pupillary line. 

•Commissural line. 

•These are references used for 
orientating the incisal plane. 

•If canted, horizon may be used.

Aesthetic Considerations
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LOW
AVERAG

E 
HIGH

Lip Line
Dento Labial  Analysis

Aesthetic Considerations
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smile arcAesthetic Considerations
Dento Labial  Analysis

•Treatment may involve restoring incisor 
teeth in harmony with the concavity of lower 
lip 

•Treatment sequence: 

•Diagnostic wax-up 

•Mock-up 

•Aesthetic preview
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DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
Dento Labial  Analysis
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DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
Dento Labial  Analysis
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• Provides the final form of the 
teeth to be replaced /restored

•Allows the restorative 
space to be asses 3-
dimensionally

•Allows visualisation of the 
final tooth form relative to 
the residual ridge

•Allows assessment of 
occlusion

•Can be transferred to a 
radiographic and or surgical 
template

DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
Dento Labial  Analysis
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DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
Dento Labial  Analysis
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Aesthetic Considerations
Dento Labial  Analysis
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the retentive areas (interproximally). The
clinician, however, should pay particular at-
tention to that excess, since it can interfere

cement the mockup, because this may
break it or distort its appearance. The
mockup is stabilized by excess material in

Fig 11 (a and b) A silicone key of the maxillary vestibular waxup is fabricated and loaded with tooth-colored

provisional resin composite.

Fig 12 (a to c) Due to the key’s close adaptation,

very little excess will be present after its removal. Note

the shortening of the canines (c) The mockup can be

easily modified in the patient’s mouth.

a b

a b

C
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DIAGNOSTIC WAX-
UP / SET-UP
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DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
Dento Labial  Analysis
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DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
Dento Labial  Analysis
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DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
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Pink

White
&

DIAGNOSTIC WAX-
UP / SET-UP

Aesthetic Considerations
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Tooth Proport ions &  Symmetry
•Symmetry especially of central incisors 

is key 

•Tooth proportion: 

•Width of a central incisor is roughly 
80% of the length

Aesthetic Considerations
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Tooth Proport ions &  Symmetry
•Illusion of changes in width can be 

created by changing the position 
transition line angles

Aesthetic Considerations
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Material Choices
•Composite. 

•All-ceramic. 

•Porcelain fused to metal. 

•Cementation Technique: 

•Conventionally luted. 

•Adhesively retained.

36
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Composite Resin
•First choice for conservative defects on 

anterior teeth. 

•Usually undertaken directly, although 
indirect composites are gaining 
popularity.

Material Choices
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Composite Resin
•Advantages: 

•Very conservative. 

•Safe. 
•No tooth preparation. 

•Economic. 

•No laboratory fee. 

•Aesthetics can be excellent. 

•Appropriate in many situations considering their 
minimal non-invasive nature.

Material Choices
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Composite Resin
•Disadvantages: 

•Technically demanding. 

•Extended chairside time. 

•Difficult to control occlusion. 

•Enamel must be present. 

•Bio-mechanical behaviour is inferior 
than enamel (low elastic modulus), 
thus increasing fracture risk.

Material Choices

39

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

Composite Resin
•Disadvantages: 

•Larger the restoration the greater the 
likelihood of subsequent repair or 
replacement because of: 

•Marginal staining. 

•Surface discolourations. 

•Chipping. 

•Fractures.

Material Choices
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•Provide natural illusion of tooth 
surface. 

•Long term stable optical behaviour. 

•Good long-term survival data.

Ceramic

Material Choices
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Ceramic

•Plethora of different types. 

•Can be quite confusing.

Lava
technical product profile

™

All Ceramic SystemLava
technical product profile

™

All Ceramic System
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appropriate bulk of porcelain.
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Ceramic
Etchable Non-Etchable

It is worthwhile to note that newly developed lithium
disilicate pressable glass ceramics have shown
promising in vitro physical properties.21 Although no
long-term clinical data is yet available, this material
seems to combine higher strength that allows
conventional cementation (when adequate thickness of
ceramics exists in the restoration), with excellent
esthetic results when used by experienced clinicians and
technicians.22

The literature shows that similar longevity can be
expected in anterior restorations, irrespective of
ceramic system used, whether PFM crowns, all-ceramic
crowns reinforced with zirconia/alumina copings, glass
ceramics, or feldspathic veneers, as long as specific
protocols and indications are used for each
system.15,23–29 Therefore, considering today’s medical
paradigm of minimally invasive and conservative
treatment, the most appropriate ceramic material
would ideally be the one that requires the least tissue
preparation and still provides an adequate esthetic
result for the patient, considering the clinician and
technician experience.6,18,19,30

THE CONCEPT OF RESTORATIVE VOLUME

According to the glossary of prosthodontic terms, a
“crown” is an artificial replacement that restores

missing tooth structure by surrounding part or all of
the remaining structure with a material such as cast
metal, porcelain, or a combination of materials such
as metal and porcelain.31 However, the term is
commonly used to describe a full coverage restoration
distinguishing it from a “veneer” that covers mainly
the buccal surface of anterior teeth. This simplistic
approach still seems to be the basis of clinical
decisions for indirect restorations on anterior teeth for
many clinicians. However, an adhesively retained
restoration can be partial or full coverage depending
on the extent of palatal coverage. This palatal
extension depends on factors like occlusion and even
the need for additional enamel bonding surface
(Figure 1). The decisive process should not be based
on the extent of coverage (“crown” versus “veneer”)
but instead on the amount of centripetal reduction
needed to achieve certain restorative, biologic, and
esthetic objectives.

The dental restorative volume can be considered as the
overall amount of material needed to replace or
enhance tooth structure to achieve the final outcome in
terms of esthetic, biologic, and functional goals for a
given restoration. From this, we can assume that the
restorative volume is a direct consequence of the
amount of lost tooth structure to repair and the
quantity of prepared tooth structure to substitute to
achieve the final restorative objective (wax-up,

Adhesively Bonded  Coping Reinforced 

FIGURE 1. Adhesively bonded
restorations may have different
extensions over the lingual surface.
Clinical choices should not be
based on the extent of coverage
(“veneer” versus “crown”) as it
reduces and oversimplifies the
decision process.

THE CONCEPT OF RESTORATIVE VOLUME Cardoso et al
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Clinical choices should not be
based on the extent of coverage
(“veneer” versus “crown”) as it
reduces and oversimplifies the
decision process.

THE CONCEPT OF RESTORATIVE VOLUME Cardoso et al
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All-Ceramic Restorations
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Etchable (glass-
based) 

Low strength

Non-etchable 
High strength

Feldspathic 

Leucite  
(IPS Empress) 

* Lithium Disilicate * 
(Emax Li Disilicate)

Alumina  
(In-ceram alumina, 
Procera alumina) 

Zirconia  
(Procera zirconia, 
Lava, Emax zirc)
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•Have a reinforced core(coping). 

•Alumina 

•Zirconia 

•Cannot be etched and therefore cannot 
be adhesively bonded. 

•Require conventional luting.
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Non-Etchable Ceramics
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Non-Etchable Ceramics
•Core has a high flexural strength: 

•Zirconia ≈ 900 MPa. 

•Alumina ≈ 650 MPa. 

•Core overlaid with veneering 
ceramic. 

•Fracture of veneering ceramic. 

•Differential wear without 
veneering ceramic.
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•Core is highly crystalline and 
reduced glass phase. 

•Core is more opaque and 
therefore: 

•Less translucency. 

•Less light transmission. 

•A deeper preparation is needed 
to create depth illusion and 
translucency.
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Non-Etchable Ceramics
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Etchable Ceramics
•Etchable and therefore can be 

adhesively bonded. 

•Rely on adhesive interface for: 

•Adequate strength. 

•Rigidity. 

•Resistance to fracture. 

•Strength imparted by ‘bond’ to 
underlying tooth structure.
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Etchable Ceramics
•Lower flexural strength: 

•Feldspathic ≈ 90 MPa. 

•Leucite ≈ 120 MPa. 

•Lithium disilicate ≈ 400 MPa.  

•Greater glass phase and reduced 
crystalline phase.
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Etchable Ceramics
•No core. 

•Applied in thinner restorations. 

•Less tooth preparation required. 

•More aesthetic: 

•Promote light transmission from 
within tooth structure.
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Etchable Ceramics
•Uses: 

•Veneers. 

•Enamel margin necessary. 

•Bonded crowns. 

•Onlays.
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Feldspathic Leucite Lithium Disilicate

Strength

Aesthet ics

Etchable Ceramics
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e.MAX Pressable Glass Ceramics
•Lithium disilicate. 

•Fabricated by lost-wax technique. 

•Promising in-vitro physical 
properties. 

•Combines high strength with 
adhesive cementation.
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Veneers
VENEER PREPARATION
A medium grit, round-ended, diamond bur 
is used to remove a uniform thickness of facial
enamel by joining the depth-cut grooves.

INCISAL PREPARATION
The diamond bur is angled to
bevel back the incisal edge.

CHAMFER MARGINS
Correct preparation of the chamfer
margins interproximally allows the
appropriate bulk of porcelain.
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patients with esthetic needs, but
not many structural demands.1

Copings and substructures of less
esthetic materials were usually used
and then layered when greater
strength was required.1

As such, lithium disilicate has the
potential to provide new options
for a variety of restorative indica-
tions. In particular, today’s mono-
lithic lithium disilicate is an
esthetic, high-strength material that
can be conventionally cemented or
adhesively bonded.2 Because it can
be fabricated into a full-contour
restoration from one high strength
ceramic, it can be placed in all
areas of the mouth when specific
criteria are met.3

This article introduces the reader
to the material characteristics of
lithium disilicate. Additionally,
examples of the indications and/or
types of cases for which lithium
disilicate restorations are appli-
cable are showcased.

U N D E R S TA N D I N G L I T H I U M

D I S I L I C AT E

Lithium disilicate is a well-known
glass ceramic categorized based on
its chemical composition and appli-
cation.3,4 The IPS e.max lithium
disilicate, in particular, is com-
posed of quartz, lithium dioxide,
phosphor oxide, alumina, potas-
sium oxide, and other compo-
nents.3 This composition creates a
thermal shock resistant glass
ceramic because of the low thermal
expansion that occurs during pro-
cessing. Restorations can be fabri-
cated from this type of resistant
glass ceramic with either lost-wax
hot pressing techniques or modern
CAD/CAD milling procedures.

The pressable form of lithium dis-
ilicate is manufactured according
to a bulk casting production
process to create the ingots. This
continuous manufacturing process
is based on glass technology (e.g.,
melting, cooling, simultaneous
nucleation of two different crystals,

and growth of crystals) that is con-
stantly optimized to prevent defects
(e.g., pores, pigments). The micro-
structure of the pressable lithium
disilicate material consists of
approximately 70% needle-like
lithium disilicate crystals that are
embedded in a glassy matrix.
These crystals measure approxi-
mately 3 to 6 mm in length.3

Polyvalent ions dissolved in the
glass provide the material’s desired
color. These color-releasing ions
are homogenously distributed in
the single-phase material, thereby
eliminating color pigment imper-
fections in the microstructure
(Figure 1).

The machineable block form of
lithium disilicate is manufactured
according to a similar process, but
only partial crystallization is
achieved. This ensures that the
blocks can be milled rapidly in a
crystalline intermediate phase (i.e.,
blue, translucent state). The partial
crystallization process forms
lithium metasilicate crystals
responsible for the material’s pro-
cessing properties, relatively high
strength, and good edge stability.
The restorations reach their fully
crystallized state and their desired
high strength after the milling pro-
cedure and firing. The microstruc-
ture of partially crystallized
machineable lithium disilicate
consists of 40% platelet-shaped
lithium metasilicate crystals

Figure 1. Different Ingots of e.max pressable ceramic
material exhibiting shades.
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e.MAX Pressable Glass Ceramics
•Lithium disilicate. 

•Fabricated by lost-wax technique. 

•Promising in-vitro physical 
properties. 

•Combines high strength with 
adhesive cementation.
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patients with esthetic needs, but
not many structural demands.1

Copings and substructures of less
esthetic materials were usually used
and then layered when greater
strength was required.1

As such, lithium disilicate has the
potential to provide new options
for a variety of restorative indica-
tions. In particular, today’s mono-
lithic lithium disilicate is an
esthetic, high-strength material that
can be conventionally cemented or
adhesively bonded.2 Because it can
be fabricated into a full-contour
restoration from one high strength
ceramic, it can be placed in all
areas of the mouth when specific
criteria are met.3

This article introduces the reader
to the material characteristics of
lithium disilicate. Additionally,
examples of the indications and/or
types of cases for which lithium
disilicate restorations are appli-
cable are showcased.

U N D E R S TA N D I N G L I T H I U M

D I S I L I C AT E

Lithium disilicate is a well-known
glass ceramic categorized based on
its chemical composition and appli-
cation.3,4 The IPS e.max lithium
disilicate, in particular, is com-
posed of quartz, lithium dioxide,
phosphor oxide, alumina, potas-
sium oxide, and other compo-
nents.3 This composition creates a
thermal shock resistant glass
ceramic because of the low thermal
expansion that occurs during pro-
cessing. Restorations can be fabri-
cated from this type of resistant
glass ceramic with either lost-wax
hot pressing techniques or modern
CAD/CAD milling procedures.

The pressable form of lithium dis-
ilicate is manufactured according
to a bulk casting production
process to create the ingots. This
continuous manufacturing process
is based on glass technology (e.g.,
melting, cooling, simultaneous
nucleation of two different crystals,

and growth of crystals) that is con-
stantly optimized to prevent defects
(e.g., pores, pigments). The micro-
structure of the pressable lithium
disilicate material consists of
approximately 70% needle-like
lithium disilicate crystals that are
embedded in a glassy matrix.
These crystals measure approxi-
mately 3 to 6 mm in length.3

Polyvalent ions dissolved in the
glass provide the material’s desired
color. These color-releasing ions
are homogenously distributed in
the single-phase material, thereby
eliminating color pigment imper-
fections in the microstructure
(Figure 1).

The machineable block form of
lithium disilicate is manufactured
according to a similar process, but
only partial crystallization is
achieved. This ensures that the
blocks can be milled rapidly in a
crystalline intermediate phase (i.e.,
blue, translucent state). The partial
crystallization process forms
lithium metasilicate crystals
responsible for the material’s pro-
cessing properties, relatively high
strength, and good edge stability.
The restorations reach their fully
crystallized state and their desired
high strength after the milling pro-
cedure and firing. The microstruc-
ture of partially crystallized
machineable lithium disilicate
consists of 40% platelet-shaped
lithium metasilicate crystals

Figure 1. Different Ingots of e.max pressable ceramic
material exhibiting shades.
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Porcelain Fused To Metal
•Ability to combine the favourable 

properties of porcelain with cast 
metal alloy. 

•Good bond of porcelain to high 
noble metal alloy. 

•Most common dental restoration.
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Porcelain Fused To Metal
•More brittle ceramic is well 

supported by underlying metal 
substructure. 

•Success determined by careful 
design of the restoration 

•e.g. Location of the porcelain–
metal junction
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To o t h  F a c t o r s
P r o v i s i o n a l   

R e s t o r a t i o n s  

A e s t h e t i c   
C o n s i d e r a t i o n s

M a t e r i a l   
C h o i c e s

57

v in i t |GOHILnee l |PATEL

Clinical Assessment of Teeth
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•Teeth with more coronal tooth structure 
have a greater survival rate than those with 
less remaining tooth structure regardless of 
the type of restoration placed

Fokkinga et al. (2007) 

Prospective clinical trial - 17 years

Structural Factors
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Structural Factors
•Availability of enamel 

•Volume and distribution of 
remaining tooth structure 

•Marginal ridges 

•Ability to achieve a“ferrule”

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

60



v in i t |GOHILnee l |PATEL

•Tooth Restorability Index: 

•Objective way of assessing 
restorability

Volume & Distribution of Tooth Structure

61
v in i t |GOHILnee l |PATEL

•Distribution 

•Opposing walls 

•Height & thickness of dentine 

•Quality of tooth tissue

Volume & Distribution of Tooth Structure
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Availability of Enamel
•Bonding to enamel is very 

predictable. 

•Bonding to dentine not so 
predictable over the long term. 

•As enamel diminishes, adhesive 
restorations become less 
predictable.

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

Perdigao, 2007
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Availability of Enamel
•On the contrary, research on 

adhesion to dentine illustrates 
that: 

•It is technically more demanding. 

•More prone to bacterial 
infiltration. 

•Higher tendency for mechanical 
breakdown in the medium to long 
term.
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Breschi et al. 2008
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Availability of Enamel
•If an adequate area of bond to 

enamel is not possible, then an 
‘intrinsically reinforced’ restoration 
has to be considered.
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Availability of Enamel
•The minimal amount of enamel 

necessary for a restoration to be 
safely supported primarily by an 
adhesive interface and less of 
resistance and retention principles 
is difficult to assess.
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Volume & Distribution of Tooth Structure
•Volume of dentine. 

•Presence of an axial wall near 
occlusal contacts may be 
important. 

•Cingulum wall height. 

•Try to preserve marginal ridges 
where possible.
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Ng et al.,2006
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Ferrule Effect
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Eissman ’70, Hoag and Dwyer, 1982 Libman & Nicholls ’95, Tan et al ’05, Pereira et al ’06.
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Ferrule Effect
•“Circumferential area of axial dentine 

coronal to the preparation line”. 

•Requires casting to extend 2mm 
apically onto sound tooth structure 
for retention and resistance to 
torquing forces. 

•The ferrule effect has a great effect 
on the fracture resistance.
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Eissman ’70, Hoag and Dwyer, 1982 Libman & Nicholls ’95, Tan et al ’05, Pereira et al ’06.
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Ferrule Effect
•Initially introduced for endodontically 

treated teeth with posts.   

•Transfers displacing forces to root, not 
post. 

•Concept should be applied to vital 
teeth.
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Eissman ’70, Hoag and Dwyer, 1982 Libman & Nicholls ’95, Tan et al ’05, Pereira et al ’06.
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Clinical Decision Tree
•Less enamel present: 

•Lower predictability of using 
adhesive restorations. 

•More invasive is the restoration in 
terms of axial reduction.
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mock-up, or set-up). We can consider, from an
analytical perspective, that ceramic restorations with a
reinforced core contain higher restorative volumes,
whereas feldspathic/glass ceramics possess smaller
restorative volumes.

Structural Factors

Enamel adhesion can provide a highly durable interface
in terms of biologic and mechanical stability. The
literature consistently shows high success rates in
dental restorations that enjoy high surface areas of
enamel bonding.10,16,23,32,33 On the contrary, research on
adhesion to dentin illustrates that it is technically more
sensitive, more prone to bacterial infiltration, and with
higher tendency for mechanical breakdown in the
medium to long term.5,34

If an adequate area of bond to enamel is not possible,
then an intrinsically reinforced restoration has to be
considered. However, the minimal amount of enamel
necessary for a restoration to be safely supported
primarily by an adhesive interface, and less on
resistance and retention principles, is difficult to
access.

From a relative perspective, we can assume that
(Figure 2):

1 The more enamel present, the higher probability of
using adhesive restorations, the less invasive is the
restoration in terms of axial reduction, resulting in a
smaller amount of restorative volume

2 The less enamel present, the lower the probability
of predictably using adhesive restorations, the
more invasive the restoration in terms of axial
reduction, and hence, a higher amount of
restorative volume

In advanced tissue loss, the tooth restorability has to be
questioned. Root canal treatments (RCTs) per se are
not responsible for a significant loss of tooth
resistance.35 It seems that the associated degree of tissue
loss aggravated with the access cavity and preparation
are mainly responsible for the reduced resistance and
restorative predictability.36,37 A predominant factor is
the existence of a “ferrule,” a minimal amount of
cervical structure where the restoration can engage.38,39

Studies suggest that the “ferrule” is one of the most
significant factors in long-term survival of
endodontically treated teeth, possibly more important

Preserved Enamel Lost Enamel 

increasing Restorative Volume 

FIGURE 2. Structural factors.
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Clinical Decision Tree
•More enamel present: 

•Higher probability of using 
adhesive restorations. 

•Less invasive is the restoration in 
terms of axial reduction.

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

mock-up, or set-up). We can consider, from an
analytical perspective, that ceramic restorations with a
reinforced core contain higher restorative volumes,
whereas feldspathic/glass ceramics possess smaller
restorative volumes.

Structural Factors

Enamel adhesion can provide a highly durable interface
in terms of biologic and mechanical stability. The
literature consistently shows high success rates in
dental restorations that enjoy high surface areas of
enamel bonding.10,16,23,32,33 On the contrary, research on
adhesion to dentin illustrates that it is technically more
sensitive, more prone to bacterial infiltration, and with
higher tendency for mechanical breakdown in the
medium to long term.5,34

If an adequate area of bond to enamel is not possible,
then an intrinsically reinforced restoration has to be
considered. However, the minimal amount of enamel
necessary for a restoration to be safely supported
primarily by an adhesive interface, and less on
resistance and retention principles, is difficult to
access.

From a relative perspective, we can assume that
(Figure 2):

1 The more enamel present, the higher probability of
using adhesive restorations, the less invasive is the
restoration in terms of axial reduction, resulting in a
smaller amount of restorative volume

2 The less enamel present, the lower the probability
of predictably using adhesive restorations, the
more invasive the restoration in terms of axial
reduction, and hence, a higher amount of
restorative volume

In advanced tissue loss, the tooth restorability has to be
questioned. Root canal treatments (RCTs) per se are
not responsible for a significant loss of tooth
resistance.35 It seems that the associated degree of tissue
loss aggravated with the access cavity and preparation
are mainly responsible for the reduced resistance and
restorative predictability.36,37 A predominant factor is
the existence of a “ferrule,” a minimal amount of
cervical structure where the restoration can engage.38,39

Studies suggest that the “ferrule” is one of the most
significant factors in long-term survival of
endodontically treated teeth, possibly more important

Preserved Enamel Lost Enamel 

increasing Restorative Volume 

FIGURE 2. Structural factors.

THE CONCEPT OF RESTORATIVE VOLUME Cardoso et al

Vol 24 • No 6 • 367–383 • 2012 Journal of Esthetic and Restorative Dentistry DOI 10.1111/j.1708-8240.2012.00503.x © 2012 Wiley Periodicals, Inc.370

mock-up, or set-up). We can consider, from an
analytical perspective, that ceramic restorations with a
reinforced core contain higher restorative volumes,
whereas feldspathic/glass ceramics possess smaller
restorative volumes.

Structural Factors

Enamel adhesion can provide a highly durable interface
in terms of biologic and mechanical stability. The
literature consistently shows high success rates in
dental restorations that enjoy high surface areas of
enamel bonding.10,16,23,32,33 On the contrary, research on
adhesion to dentin illustrates that it is technically more
sensitive, more prone to bacterial infiltration, and with
higher tendency for mechanical breakdown in the
medium to long term.5,34

If an adequate area of bond to enamel is not possible,
then an intrinsically reinforced restoration has to be
considered. However, the minimal amount of enamel
necessary for a restoration to be safely supported
primarily by an adhesive interface, and less on
resistance and retention principles, is difficult to
access.

From a relative perspective, we can assume that
(Figure 2):

1 The more enamel present, the higher probability of
using adhesive restorations, the less invasive is the
restoration in terms of axial reduction, resulting in a
smaller amount of restorative volume

2 The less enamel present, the lower the probability
of predictably using adhesive restorations, the
more invasive the restoration in terms of axial
reduction, and hence, a higher amount of
restorative volume

In advanced tissue loss, the tooth restorability has to be
questioned. Root canal treatments (RCTs) per se are
not responsible for a significant loss of tooth
resistance.35 It seems that the associated degree of tissue
loss aggravated with the access cavity and preparation
are mainly responsible for the reduced resistance and
restorative predictability.36,37 A predominant factor is
the existence of a “ferrule,” a minimal amount of
cervical structure where the restoration can engage.38,39

Studies suggest that the “ferrule” is one of the most
significant factors in long-term survival of
endodontically treated teeth, possibly more important

Preserved Enamel Lost Enamel 

increasing Restorative Volume 

FIGURE 2. Structural factors.
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Optical Factors
•Aetiology of tooth discolouration is 

multifactorial: 

•Intrinsic. 

•Extrinsic. 

•Systemic. 

•Local.
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•The mechanisms that cause tooth 
discolouration following devitalisation 
are unclear. 

•It is thought that by-products, blood 
components and endodontic filling 
materials can penetrate into dentinal 
tubules and affect light transmission.
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•All bleaching techniques show 
considerable and often complete 
regression of discolouration. 

•However, medium- and long-term 
stability of these techniques has 
low predictability.
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•Perform internal whitening and place a 
less invasive, less opaque restoration 
and assume the risk of future 
discolouration 

•Place a more invasive opaque 
restoration to assure that discolouration 
relapse does not affect the result in the 
future

Optical Factors
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•Where the palatal surface does not 
need to be restored, it can be 
reasonable to provide a labial 
restoration and leave the palatal 
access for future internal whitening re-
entry

Optical Factors
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•Clinicians often have to face a difficult 
decision. 

•Perform internal whitening and place a 
less invasive, less opaque restoration and 
assume the risk of future discolouration. 

•Place a more invasive opaque 
restoration to assure that discolouration 
relapse does not affect the result in the 
future.
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Optical Factors
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•Where the palatal surface does not 
need to be restored, it can be 
reasonable to provide a buccal 
restoration and leave the palatal 
access for future internal whitening re-
entry.
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Optical Factors
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Clinical Decision Tree
•For non-discoloured teeth, a less 

invasive glass-based restoration will 
be able to provide adequate optical 
properties resulting in a more 
conservative tooth preparation.
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than the post material, extension, shape, and
cementation procedures.36,37,40–43

Optical Factors

Etiology of tooth discoloration is multifactorial with
intrinsic, extrinsic, systemic, and local factors.44–47 The
mechanisms that cause tooth discoloration following
devitalization caused by bacterial, inflammatory
reactions or RCT are unclear.45 It is thought that
noxious by-products, blood components, and
endodontic filling materials can penetrate into
dentinal tubules and affect light transmission.48

Different techniques have been proposed to
minimize discoloration during RCTs, but these do
not consistently prevent discoloration.45 Several
reports on nonvital internal bleaching techniques
show considerable, and often complete, regression of
discoloration; however, the medium- and long-term
stability of these techniques has low
predictability.45,49,50

Clinicians often have to face a difficult decision:
perform internal whitening and place a less invasive,
less opaque restoration, and assume the risk of future
discoloration relapse or place a more invasive opaque

restoration to assure that discoloration relapse does not
affect the result in the future. In some cases where the
palatal surface does not need to be restored, it can be
reasonable to provide a buccal restoration and leave
palatal access for future internal whitening reentry.51 In
cases where the discoloration does not respond to
internal whitening, or when the patient or clinician do
not want to deal with future color relapses, a more
invasive restoration is often needed. The relation of
restorative volume with discoloration would be
(Figure 3):

1 For nondiscolored teeth, a less invasive restoration
in terms of axial reduction will be able to provide
adequate optical properties resulting in a smaller
amount of restorative volume

2 In discolored teeth, a more invasive restoration will
be needed for adequate space for opaque and depth
illusions, therefore a higher restorative volume

Periodontal Factors

Periodontal tissues play a major role in the biologic
integration and esthetic result in anterior restorations.
It is important that physiologic tissue stability is
achieved, avoiding biologic width violation,

Nondiscolored Discolored 

increasing Restorative Volume 

FIGURE 3. Optical factors.
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Clinical Decision Tree
•In discoloured teeth, a more 

invasive restoration will be needed 
for adequate space for opaque 
and depth illusions, therefore a 
more destructive tooth 
preparation.
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than the post material, extension, shape, and
cementation procedures.36,37,40–43
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(Figure 3):
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Occlusal Factors
•Restorative space for intended 

material: 

•Metal 1-1.5mm 

•Etchable / glass based ceramics 
1.5mm 

•Non-etchable /core based ceramics 
2mm+ 

•Composite 2mm
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Anterior Chairside Preparation Guide

ANTERIOR CROWN PREPARATION

Veneers
VENEER PREPARATION
A medium grit, round-ended, diamond bur 
is used to remove a uniform thickness of facial
enamel by joining the depth-cut grooves.

INCISAL PREPARATION
The diamond bur is angled to
bevel back the incisal edge.

CHAMFER MARGINS
Correct preparation of the chamfer
margins interproximally allows the
appropriate bulk of porcelain.

3-UNIT  BR IDGE PREPARATION

For IPS Empress® restorations

Anterior Crown ✔
Veneer ✔
Bridge

Posterior Crown ✔
Bridge
Inlay/Onlay ✔

IPS Empress

For IPS e.max® restorations

Anterior Crown ✔ ✔
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Bridge ✔

IPS e.max IPS e.max IPS e.max
Ceram/ZirPress ZirCAD CAD/Press

Full-Coverage Restorations 3-Unit Bridge Restorations

All-Ceramic
Chairside Preparation Guide for IPS Empress® and IPS e.max®
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Occlusal Factors
•Occlusal factors that may 

influence material choice: 

•Opposing dentition. 

•Parafunction habits.
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BEWARE OF USE OF 
ALL-CERAMIC 

RESTORATIONS IN 
PARAFUNCTIONAL 

PATIENTS
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•Occlusal factors that may 
influence material choice: 

•Opposing dentition. 

•Parafunction habits.

BEWARE OF USE OF 
ALL-CERAMIC 

RESTORATIONS IN 
PARAFUNCTIONAL 

PATIENTS

Occlusal Factors
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• Periodontal tissues play a major 
role in the biologic integration and 
aesthetic result in anterior 
restorations

Periodontal Factors
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• Phenomenon happens when light 
entering the cervical restorative area is 
blocked 

• No direct light is reflected 

• Occurs with core-reinforced opaque 
restorations

Periodontal Factors
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• This problem does not happen when 
using translucent glass ceramics 

• They allow light transmission from within 
tooth structure

Periodontal Factors

103
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• Because of their translucency, the finishing  
margin may be placed supragingival, 
avoiding future recession problems and 
promoting natural light transmission in the 
cervical area

Periodontal Factors

104

• Gingival biotype can be broadly classified:

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

An in vitro animal study shows that the optical
influence of restorative materials below the gingiva is
diminished by increased soft tissue thickness.67 For
example, a thickness of 2 mm or less cannot prevent a
visible color alteration over a dark restorative material
like titanium. However, a thickness of 2 mm will
prevent visible color changes on tissues covering
zirconia. Although this data can be important for
material selection in implant-supported restorations
with tissue thickness of about 2 mm around the
abutments, marginal gingival thickness around natural
teeth is usually around 1 mm.68,69 There is no available
data concerning how periodontal biotype and soft tissue
augmentation procedures affect the light transmission
on the marginal gingiva of tooth-supported subgingival
restorations. However, it is reasonable to assume that
the thicker the gingival tissues, the less perceivable
should be the difference between restored and
nonrestored teeth.

Considering the periodontal factors discussed (Figure 5):

1 In thinner periodontal biotypes, a less invasive
restoration (reduced restorative volume) in terms of
subgingival depth should be performed to provide
less chances of recession and avoid the need for

more opaque materials that would hinder correct
transillumination of tissues

2 Thicker periodontal biotypes seem to better
withstand more invasive subgingival restorations
(higher restorative volumes) and will probably show
less marginal color alterations when
transillumination is prevented by opaque materials

CLINICAL CASES

A few clinical cases will be briefly described in order to
exemplify clinical decisions as well as the potential risks
involved. A schematic description is used in order to
better exemplify the decision concept.

Case 1—Upper left central incisor with RCT
(Figures 6–11).

Diagnosis:

1 Structural conditions—The tooth has a large
restoration, and most enamel was lost; but, a ferrule
can still be achieved

2 Optical conditions—Discolored
3 Periodontal conditions—Thick biotype

Thin Biotype Thick Biotype

increasing Restorative Volume 

FIGURE 5. Periodontal factors.
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Biologic Width

Periodontal Factors
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•Biologic Width: 
•In order to maintain the biologic 
width, restoration margins must 
not be placed within 2.5mm of 
the alveolar crest.
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Garguilo, 1961

Periodontal Factors
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•Biologic Width: 
•Impingement upon the 
connective tissue attachment will 
result in bone loss and an 
unpredictable reestablishment of 
biologic width. 

•If necessary planned crown 
lengthening should be 
considered.
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Periodontal Factors

Garguilo, 1961

108



•An accessible finish line is 
essential: 
•Dentist – for finishing.  
•Patient – for cleaning. 

•A supragingival margin is ideal 
because a 120µm gap can be 
missed if the margin is 
subgingival (Christensen, 1966).
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Periodontal Factors
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•Soft tissue thickness: 
•Optical influence of restorative 
materials: 
•≤ 2mm gingival thickness - dark 
restorative material will be 
visible 

•≥ 2mm gingival thickness - dark 
restorative material will not be 
visible.
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Periodontal Factors
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•Emergence profile: 
•The contour of the restoration 
at the finish line should be 
near flat or slightly concave. 

•The restoration should have a 
smooth polished surface.
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•In thinner periodontal biotypes, a 
less invasive restoration in terms 
of subgingival depth should be 
performed to provide less 
chances of recession and avoid 
need for more opaque materials 
that hinder correct 
transillumination of tissues. 

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

An in vitro animal study shows that the optical
influence of restorative materials below the gingiva is
diminished by increased soft tissue thickness.67 For
example, a thickness of 2 mm or less cannot prevent a
visible color alteration over a dark restorative material
like titanium. However, a thickness of 2 mm will
prevent visible color changes on tissues covering
zirconia. Although this data can be important for
material selection in implant-supported restorations
with tissue thickness of about 2 mm around the
abutments, marginal gingival thickness around natural
teeth is usually around 1 mm.68,69 There is no available
data concerning how periodontal biotype and soft tissue
augmentation procedures affect the light transmission
on the marginal gingiva of tooth-supported subgingival
restorations. However, it is reasonable to assume that
the thicker the gingival tissues, the less perceivable
should be the difference between restored and
nonrestored teeth.

Considering the periodontal factors discussed (Figure 5):

1 In thinner periodontal biotypes, a less invasive
restoration (reduced restorative volume) in terms of
subgingival depth should be performed to provide
less chances of recession and avoid the need for

more opaque materials that would hinder correct
transillumination of tissues

2 Thicker periodontal biotypes seem to better
withstand more invasive subgingival restorations
(higher restorative volumes) and will probably show
less marginal color alterations when
transillumination is prevented by opaque materials

CLINICAL CASES

A few clinical cases will be briefly described in order to
exemplify clinical decisions as well as the potential risks
involved. A schematic description is used in order to
better exemplify the decision concept.

Case 1—Upper left central incisor with RCT
(Figures 6–11).

Diagnosis:

1 Structural conditions—The tooth has a large
restoration, and most enamel was lost; but, a ferrule
can still be achieved

2 Optical conditions—Discolored
3 Periodontal conditions—Thick biotype

Thin Biotype Thick Biotype

increasing Restorative Volume 

FIGURE 5. Periodontal factors.

THE CONCEPT OF RESTORATIVE VOLUME Cardoso et al

© 2012 Wiley Periodicals, Inc. DOI 10.1111/j.1708-8240.2012.00503.x Journal of Esthetic and Restorative Dentistry Vol 24 • No 6 • 367–383 • 2012 373

An in vitro animal study shows that the optical
influence of restorative materials below the gingiva is
diminished by increased soft tissue thickness.67 For
example, a thickness of 2 mm or less cannot prevent a
visible color alteration over a dark restorative material
like titanium. However, a thickness of 2 mm will
prevent visible color changes on tissues covering
zirconia. Although this data can be important for
material selection in implant-supported restorations
with tissue thickness of about 2 mm around the
abutments, marginal gingival thickness around natural
teeth is usually around 1 mm.68,69 There is no available
data concerning how periodontal biotype and soft tissue
augmentation procedures affect the light transmission
on the marginal gingiva of tooth-supported subgingival
restorations. However, it is reasonable to assume that
the thicker the gingival tissues, the less perceivable
should be the difference between restored and
nonrestored teeth.

Considering the periodontal factors discussed (Figure 5):

1 In thinner periodontal biotypes, a less invasive
restoration (reduced restorative volume) in terms of
subgingival depth should be performed to provide
less chances of recession and avoid the need for

more opaque materials that would hinder correct
transillumination of tissues

2 Thicker periodontal biotypes seem to better
withstand more invasive subgingival restorations
(higher restorative volumes) and will probably show
less marginal color alterations when
transillumination is prevented by opaque materials

CLINICAL CASES

A few clinical cases will be briefly described in order to
exemplify clinical decisions as well as the potential risks
involved. A schematic description is used in order to
better exemplify the decision concept.

Case 1—Upper left central incisor with RCT
(Figures 6–11).

Diagnosis:

1 Structural conditions—The tooth has a large
restoration, and most enamel was lost; but, a ferrule
can still be achieved

2 Optical conditions—Discolored
3 Periodontal conditions—Thick biotype

Thin Biotype Thick Biotype

increasing Restorative Volume 

FIGURE 5. Periodontal factors.

THE CONCEPT OF RESTORATIVE VOLUME Cardoso et al

© 2012 Wiley Periodicals, Inc. DOI 10.1111/j.1708-8240.2012.00503.x Journal of Esthetic and Restorative Dentistry Vol 24 • No 6 • 367–383 • 2012 373

Clinical Decision Tree

112

•Thicker periodontal biotypes 
seem to better withstand more 
invasive subgingival restorations 
and will probably show less 
marginal colour alterations when 
transillumination is prevented by 
opaque materials.
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An in vitro animal study shows that the optical
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visible color alteration over a dark restorative material
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the thicker the gingival tissues, the less perceivable
should be the difference between restored and
nonrestored teeth.

Considering the periodontal factors discussed (Figure 5):

1 In thinner periodontal biotypes, a less invasive
restoration (reduced restorative volume) in terms of
subgingival depth should be performed to provide
less chances of recession and avoid the need for

more opaque materials that would hinder correct
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2 Thicker periodontal biotypes seem to better
withstand more invasive subgingival restorations
(higher restorative volumes) and will probably show
less marginal color alterations when
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CLINICAL CASES

A few clinical cases will be briefly described in order to
exemplify clinical decisions as well as the potential risks
involved. A schematic description is used in order to
better exemplify the decision concept.
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can still be achieved
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Clinical Decision Tree
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To o t h  F a c t o r s
P r o v i s i o n a l   

R e s t o r a t i o n s  

A e s t h e t i c   
C o n s i d e r a t i o n s

M a t e r i a l   
C h o i c e s
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In t roduct ion
•a fixed or removable dental prosthesis, or maxillofacial prosthesis, designed to enhance 
aesthetics, stabilization and/or function for a limited period of time 

•after which it is to be replaced by a definitive dental or maxillofacial prosthesis 

•used to assist in determination of the therapeutic effectiveness of a specific treatment 
plan or the form and function of the planned for definitive prosthesis.
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‘Provisional Restoration’

‘Interim Restoration’

‘Temporary Restoration’

Glossary of Prosthodontic Terms 2004 J Pros Dent 2005
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In t roduct ion
•Why is it important? 

-Increasingly common procedure 
-Integral to most restorative procedures 
-Short term 
-Interim medium term
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In t roduct ion
•Advantages: 

-means to test and refine function, phonetics and aesthetics 
-useful adjunct during the laboratory fabrication of the final 

restorations 
-increase in patient acceptance and satisfaction
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Role and Funct ion
•Disadvantages: 

-Time 
-Materials 
-Technique sensitive 
-Cost
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In t roduct ion
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Role and Funct ion
Protective 
Stabilisation 
Diagnostic
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Protect ive
• Abutment tooth 

-pulp vitality 
-prevent caries 
-preserve
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• Abutment tooth 
-pulp vitality 
-prevent caries 
-preserve 

• Gingival tissues 
-plaque control 
-respect biologic width
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Protect ive
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Protect ive
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• Abutment tooth 
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-prevent caries 
-preserve 

• Gingival tissues 
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Protect ive
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Protect ive
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• Abutment tooth 
-pulp vitality 
-prevent caries 
-preserve 

• Gingival tissues 
-plaque control 
-respect biologic width
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• Abutment tooth 
-pulp vitality 
-prevent caries 
-preserve 

• Gingival tissues 
-plaque control
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Protect ive
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Stab i l i sa t ion
• Tooth position 

• Occlusal contacts 
• Function 

-mastication 
-phonetics 

• Aesthetics
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Diagnost ic
• Adequate preparation 

• Aesthetics/Form 
• Occlusal scheme 
• Vertical dimension 

• Soft tissue development of pontic sites
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Diagnost ic
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Idea l  Proper t ies
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Phys ica l B io log ica l Handl ing
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Idea l  Proper t ies
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Phys ica l
Dimensional stability

Bio log ica l Handl ing

Resistant to fracture

Flexural/Compressive 

strength

Aesthetically pleasing

Resist occlusal/

functional loads

129

Idea l  Proper t ies
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functional loads
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Non irritating

Minimally exothermic

Promote soft tissue 

healing

Non plaque retentive
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Idea l  Proper t ies
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Mater ia l s  & Techniques
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Custom Prov is iona ls

Pre Formed
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Pre formed (Stock)
•Aluminium 

•Stainless steel 

•Polycarbonate 

•Polymethyl methacrylate  

•Composite resins
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Pre formed (Stock)
•Easy to use kits 

•Various sizes and shapes 

•Emergency 

•Cheap
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•Poor fit 

•Need relining 

•Shade/Aesthetics
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Custom Prov is iona ls
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Methacrylate 
resin CAD-CAMComposite 

resin

Methyl-methacrylate 
Ethyl-methacrylate 
Vinyl-methacrylate

Bis-acryls 
Bis-GMA 

Urethene dimethacrylte

Acrylate polymer
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Methacr y la te Res in
•Powder/liquid form 

•Self curing 

•Low cost 

•Easliy smoothed 

and polished 

•Strong 

•Colour stable
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•Exothermic setting  

•Distortion 

•Need relining 

•Toxicity of free 

monomer? 

•Aesthetics
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Compos i te Res in
•Convenient 

delivery 

•Aesthetics 

•Colour stable 

•Low exothermic 

setting 

•Dimensionally 

stable 

•Easy to repair
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•Cost 

•Strength 

•Brittle 

•Wear resistance
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Prov is iona l  Fabr icat ion
•Matrix of required tooth shape 

•existing teeth 

•diagnostic wax up
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Vacuum-formed polypropylene 
sheets

Alginate

Silicone Putty
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Direct  Method
•Fill matrix with chosen material and 

place directly onto prepared teeth 

•separating agent 

•block out undercuts
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Direct  Method
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Direct  Method
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•separating agent 
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Ind i rect  Method (Lab)
•Impression of prepared teeth
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Ind i rect  Method (Lab)
•Impression of prepared teeth 

•Cast of prepared teeth
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Ind i rect  Method (Lab)
•Impression of prepared teeth 

•Cast of prepared teeth 

•Matrix
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Ind i rect  Method (Lab)
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Ind i rect  Method (Lab)
•Impression of prepared teeth 

•Cast of prepared teeth 

•Matrix 
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F in i sh ing & Marg ins
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F in i sh ing & Marg ins
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Dig i t i sed Fabr icat ion

vini t |Gohi lneel |Patel

Computer Aided Designed  
 Computer Aided Manufacturing
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Dig i t i sed Fabr icat ion
•Aesthetic Demands 

•Precision milled 

•Polymethyl methacrylate 

• Increased strength 

•Accuracy of fit 

• Individual customisation
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•Increased cost 

•Time
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Complications
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Complications
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•Violation of the biologic 
width.
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Complications
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Compl icat ions
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Complications
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Complications
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•Gingival recession. 
•“Umbrella effect” due to 
opaque core and 
discoloured roots.
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Complications
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•Gingival recession. 
•“Umbrella effect” due to 
opaque margins.

Complications
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Complications

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

Complications
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Complications
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•Marginal staining of 
composite veneers. 

•Loss of surface detail.

Complications
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Closing Remarks
•There are two important 
landmarks on the cycle of a 
tooth: 

-Loss of enamel that can 
jeopardise a conservative 
adhesive restoration. 

-Loss of vitality that can lead to 
discolouration and the 
consequent problems in aesthetic 
light transmission.
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•Anterior teeth that are the 
greatest challenge to restore: 

-Structurally compromised. 

-Discoloured. 

-Thin scalloped periodontal biotype.
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Closing Remarks
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•Why: 

-A subgingival restoration with higher 
opacity is usually needed and thin 
biotypes may easily present with 
recession. 

-Light transillumination at the restorative 
interface will be compromised.
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Closing Remarks
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Practical Suggestions
1. If adequate enamel is present on the 

buccal surface, a partial coverage 
adhesive restoration should be 
performed. 
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2.Only if adhesive restoration is not 
possible should a core-reinforced 
restoration be considered.  

- These restorations are more invasive, 
promote less light transmission, and require 
subgingival placement in most cases.
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Practical Suggestions
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3.High strength pressable ceramics may be an 
alternative in coping reinforced restorations in 
non-discoloured teeth.  

- They can finish be supragingival, and promote 
light transmission in cervical region.
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Practical Suggestions
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4.Discoloured teeth that do not respond to 
internal bleaching require opaque 
materials and significant thickness of the 
restoration.  

- The needed depth of the preparation may 
result in the loss of all enamel.  

- If no enamel is present, the restoration should 
be intrinsically resistant and not adhesively 
bonded.

v in i t |GOHILnee l |PATEL vini t |Gohi lneel |Patel

Practical Suggestions
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5.Carefully consider the placement of a core-
reinforced opaque restoration on a thin 
periodontal biotype.  

- Thin biotypes cannot mask transillumination 
problems in cervical areas and seem more prone 
to recession.  

- Soft tissue thickness augmentation may provide a 
reasonable solution to the problem in some cases.
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Practical Suggestions
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Conclusion
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Conclusions
•Paradigm shift towards less 
invasive adhesive restorations. 

•Clinical decisions on the type of 
preparation and restoration to 
use is less simple today than two 
decades ago.
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Preparation Principles & 
Design
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• Preparation design must 
preserve enamel 

• Must have diagnostic wax-
up restoring the original 
volume of the tooth 

• This should be used as a 
reference for reduction

Preparation Designs

173
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How do we use the diagnostic wax-up 
as a reference for reduction? 

Preparation Designs
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1.Fabricate silicone 
index: 

- Well adapted 

- Horizontally sectioned 

- “Notebook method” 

- Bound multilayer index

How do we use the diagnostic wax-up as a reference for reduction? 

Preparation Designs
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Preparation Designs

How do we use the diagnostic wax-up 
as a reference for reduction? 
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2.Prepare teeth 
through final form: 

- Using matrix taken 
from diagnostic wax up 

- Placing provisional 
crown 

Preparation Designs
How do we use the diagnostic wax-up as a reference for reduction? 
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3.Measure thickness of 
provisionals: 

- Fabricated using 
diagnostic wax up of 
final form

Preparation Designs
How do we use the diagnostic wax-up as a reference for reduction? 
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Clinical Exercises
•PFM Crown Tooth 23
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vinit@onethegallery.co.uk neel@onethegallery.co.uk

Thank You
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