Changing
the paradigm of
composite placement

TetricEvoCeram® Bulk Fill

Dr Eduardo Mahn
Santiago, Chile

ivoclar .
vivadent:

passion vision innovation



Special Edition ‘

Bulk Fill Composites:

Changing the paradigm of composite placement

In many areas of our life, we are guided by paradigms. Dentistry is not the
exception. For example, for many years we were placing implants and waiting
for several months before loading them. Then implants were developed that
could tolerate immediate loading. We were sceptical about them at first, but
they worked.

The same holds true for direct fillings. When we were dental students, we were
all told that due to polymerization shrinkage, the composite needed to be applied
in several layers in order to control it. Over the years, new composite materials
were launched on the market, which claimed to be revolutionary. However, this
did not apply to most of them and they failed to fulfill the expectations raised.
Only recently, things changed and now we are finally ready to change the
paradigm of composite layering.



The development
of dental composites

One of the first dental composite resin groups was known as “microfilled
composites”. They demonstrated excellent polishing properties and minimal
surface roughness. However, today, they are no longer considered to be
adequate for heavily loaded posterior teeth. Due to their inferior mechanical
properties (Hickel, 1997), their fracture rate was high, especially in Class Il
cavities. A study by Hickel showed the fracture rate to be significantly higher
than that of hybrid composites. The “heavy body” composites or packables
followed in a later development step in the late 1990s. These restoratives were
designed for Class | and Il lesions in posterior teeth. They were particularly
aimed at meeting the requirements of private practitioners: for example,
heightened cost-effectiveness (Leinfelder et al., 1999).

Many attempts have been made to develop a material that is tooth coloured, but can be
placed in one bulk increment like amalgam.

However, these materials could not fulfil the great expectations associated with
them, because their handling and material properties (Chen et al., 2001) were
like those of the established hybrid composites (Manhart et al., 2001, Cobb et
al., 2000). No improvements were shown in terms of increased polymerization
depth, sculptability or the achievement of tight physiological contacts (Choi et
al., 2000). A few years later, “nano-hybrid composites” were introduced to the
market. They contained extremely small fillers, which were supposed to be
responsible for the excellent physical properties, such as enhanced wear
resistance and polishability (Palaniappan et al., 2010). In a recent study, these
modern nano-hybrid composites showed a significant decrease in poly-
merization shrinkage: Tetric EvoCeram® (lvoclar Vivadent) and Grandio (Voco)
were found to be the best products in this group (Sideridou et al., 2011).
Nevertheless, the handling properties and the time used for the placement of
fillings remained unchanged, until the “bulk fill composites” arrived on the
market.
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Bulk Fill Composites

Bulk fill materials are available in sculptable and flowable form. The flowable composites are
mainly used to replace dentin. Manufacturers recommend covering this layer with a universal
composite. However, this is not completely possible in Class Il cavities, because the material is in
contact with the matrix on one or two aspects and cannot be covered at a later stage. As a re-
sult, the material is unprotected in the interproximal area. However, most of these materials
should not be applied without a covering layer, because they contain large fillers, which limit
their polishability and increase their wear and surface roughness to clinically unacceptable levels.
It should be pointed out that there are large variations in the filler sizes used in this type of
materials. In contrast, sculptable bulk fill composites can be applied in one layer. Nevertheless,
this group of materials also shows major differences in terms of the different properties, e.g.
Tetric EvoCeram® Bulk Fill contains considerably smaller filler particles than QuiXfil® and x-tra fil®.

Sculptable

Tetric EvoCeram Bulk Fill / Ivoclar Vivadent  QuiXfil / Dentsply x-tra fil / Voco

Flowable

SDR Flow / Dentsply Venus Bulk Fill / Heraeus Kulzer SonicFill / Kerr

The different filler sizes used in bulk fill materials (Ivoclar Vivadent 2011)



What has to be taken into account?

The development of an appropriate material is challenging and
time-consuming. As a result, many of the described problems
have been overcome only recently.

A close look at the properties of conventional composites and
curing lights reveals several areas that should be improved in
order to make bulk filling possible:

1) Polymerization shrinkage (especially shrinkage stress) should
be considerably reduced, because the amount of composite
to be cured in one step will be higher.

2) The depth of cure and light penetration should be at least
4 mm to allow the placement of a real bulk filling.

3) The working time should be longer in order to enable the
clinician to adapt the composite properly to the cavity walls
and avoid leaving any excess.

4) Fast, easy and reliable accessibility to all surfaces needing to
be cured is a must, especially in the treatment of pediatric
patients and patients with restricted mouth opening or TMJ
problems. In these cases one-step curing must be ensured
even in large cavities.
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Polymerization shrinkage

and stress

Composite resins shrink during polymerization. And many
problems are related to this phenomenon: for example, pulp
irritation; post-operative sensitivity when chewing (Carvahlo et
al., 1996); cusp deflection when the “C” factor is high
(McCullock and Smith, 1986, Alomari et al., 2001) and gap
formation causing secondary caries due to bacteria coloniza-
tion (Leinfelder, 1995, Davidson et al., 1984). Major efforts
have been undertaken to reduce polymerization shrinkage and
improve the dental adhesives at the same time. Furthermore,
attempts have been made to relieve the shrinkage stress (llie et
al., 2006), since this force can overload the adhesive layer
between the composite and the tooth structure and lead to
premature failure of the filling (Versluis et al., 2004, Feilzer et
al., 1987, Moorthy et al., 2012).

Polymerization shrinkage had to be reduced in order to obtain
good marginal quality in the long term.

Conventional low-shrinkage composites

Low-shrinkage composites are not new. Quite some time ago,
3M Espe launched a composite called Filtek Silorane® on the
market, which was claimed to show volumetric shrinkage of
less than 1%. Even though this composite resin showed less
shrinkage than methacrylate-based materials, it could not fulfil
the expectations of clinicians. The following features were con-
sidered to be drawbacks: for example, the necessity of using a
special adhesive; incompatibility with methacrylate-based
composites; the lack of a flowable and the limited indication
range. In a study conducted in 2007, llie et al. confirmed that
shrinkage could be reduced if various curing regimes were
used. Finally, following a completely different path, advanced
chemistry enabled Dentsply to reduce the shrinkage stress by
adding a shrinkage modulator with a high molecular weight to
the centre of the polymerizable resin backbone. The central
modulator relaxes the surrounding network of the SDR™ resin
(see Dentsply brochure).

The first composite featuring this type of technology was
SureFil® SDR™ (Dentsply DeTrey, Constance, Germany). Investi-
gations on resin-based composites (RBCs) with SDR™ techno-
logy showed significantly lower shrinkage stress values (Burgees
and Cakir, 2010) compared with regular flowable RBCs as well
as nano-hybrid and hybrid RBCs and even silorane composites
(Ilie and Hickel, 2011).

Although this flowable material showed reduced stress, it
remained a flowable material, which showed a volumetric
shrinkage between 3.5% and 5% and a low modulus of elas-
ticity. Moreover, the low modulus of elasticity of microfilled
composites was responsible for their high failure rate in posterior
restorations (Braem et al., 1986, Willems et al., 1992). Lambrechts
et al. (1982) reported cohesive and adhesive chip fractures at
enamel cavosurfaces three or four times more often in con-
junction with microfilled resin composites than with conven-
tional resin composites. But at the same time, Heintze and
Rousson (2012) discovered in a meta-analysis that the survival
rate of microhybrid composites was much better than that of
compomers and composites featuring larger filler particles.



Shrinkage stress reliever
Modulus of elasticity
10 GPa

Glass filler
Modulus of elasticity
71 GPa

Monomer chain

Force

The shrinkage stress reliever attenuates shrinkage-induced stress in Tetric EvoCeram Bulk Fill. This special filler, which is partially functionalized
with silanes, adheres to the cavity walls together with the monomer matrix and the adhesive and resists the shrinkage force.

State-of-the-art bulk fill composite

These results allow us to conclude that an ideal posterior bulk fill material
should combine stress modulators with the properties of modern nano-hybrid
composites featuring a well-balanced mix of small- and medium-sized filler par-
ticles. This is the case in Tetric EvoCeram Bulk Fill (Ilvoclar Vivadent, Schaan,
Liechtenstein). Tetric EvoCeram Bulk Fill is a nano-hybrid composite for the
fabrication of direct restorations in posterior teeth. According to the manu-
facturer, patented shrinkage stress relievers or modulators, which are integrated
into the filler composition, reduce polymerization shrinkage and shrinkage
stress. The filler content is 60% (by volume) with particles in the 40-nm to
3000-nm range.



Depth of cure

Before the arrival of bulk fill composites, the maximum increment thickness of
a filling was generally defined as 2 mm (Pilo et al., 1999, Sakaguchi et al.,
1992). However, restoring cavities, especially deep ones, with composite incre-
ments of 2-mm thickness can be time-consuming and entails the risk of incor-
porating air bubbles or contaminants between the increments (Flury et al.,
2012).

Composites with improved depth of cure and reduced shrinkage properties,
which allow the placement of bulk fillings are also not really new. As early as
2008, Polydorou et al. published an in vitro study in which the curing depth of
two translucent composite materials was evaluated. The study proved that a
sufficient degree of polymerization for QuiXfil® samples in depths of 3.5 mm to
5.5 mm could be achieved, depending on the curing unit used. The maximum
curing depth of microfilled composites which was achieved with the same
method was only 2.5 mm.

In a controlled clinical trial, Manhard et al. (2010) found better success rates for
a microhybrid composite (Tetric Ceram®, Ivoclar Vivadent, Schaan, Liechtenstein)
placed in 2 layers of 2 mm than for a so-called bulk fill composite (QuiXfil®,
Dentsply DeTrey, Constance, Germany). The survival rate after four years was
89.2% for QuiXfil® and 97.8% for Tetric Ceram. These values correspond to an
annual failure rate of 2.7% and 0.6% respectively. Even though Tetric Ceram
seemed to achieve the better results, the performance of both products was in
an acceptable range if compared with reports from other longitudinal studies
of Class Il restorations, where a range of 0% to 7% with a mean value of 2.2%
was recorded (Manhard et al., 2004). The study concluded that both compo-
sites represent a safe and predictable treatment option.

Three ways of increasing the curing depth of composites

e The first is to increase the filler particle size. Li et al. (1985) claimed that
a reduction of the filler size decreases the depth of cure and the compressive
strength. However, this effect could not be confirmed by Czasch and llie
(2012). In their study, they compared SureFil® SDR™ flow (Dentsply) with
Venus Bulk Fill (Heraeus). Despite the different filler sizes used in the two
composites, both showed similar curing depths.



¢ The second approach is to increase the translucency of the composite. The consequence
is obvious: More photons will penetrate into deeper areas of the composite, where they will
activate initiator molecules. This is the tactic most often used in the products available. For
example, x-tra® fil (Voco) has a translucency of 23%, Venus Bulk Fill (Heraeus) of 38.6 % and
SDR™ flow (Dentsply) of 18.6%. As a reference, universal composites exhibit around 10%
to 12% translucency and enamel shades of esthetic composites around 15%, which is also
the range of Tetric EvoCeram Bulk Fill (Reference values measured by Ivoclar Vivadent AG).

Sculptable

Translucency  15%

Tetric EvoCeram Bulk Fill Quixfil x-tra fil
Ivoclar Vivadent Dentsply Voco

Flowable

Translucency 20.7%

x-tra Base Filtek Bulk Fill Surefil SDR flow U Surefil SDR flow A3 Venus Bulk Fill
Voco 3M Espe Dentsply Dentsply Heraeus Kulzer

Comparison between different bulk fill composites. Some are too translucent and are therefore
incapable of matching natural tooth colours.
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Sculptable Flowable

Tetric EvoCeram Bulk Fill QuiXfil Tetric EvoFlow x-tra Base Flitek Bulk Fill  Surefil SDR flow U  Surefil SDR flow A3 Venus Bulk Fill
Ivoclar Vivadent Dentsply Ivoclar Vivadent Voco 3M Espe Dentsply Dentsply Heraeus

Comparison of composites in terms of translucency and flow properties

Before (left) and after (right) the treatment. TetricEvoCeram Bulk Fill blends in seamlessly with
the natural tooth structure due to its enamel-like translucency of 15%.

e The third approach is to improve the absorption spec- also proved that a total replacement of CQ was possible,

trum and the initiator’s reactivity to light. Although the
number of photons that reach the cavity floor is significantly
smaller than those on the restoration surface, there should
still be sufficient initiator molecules available to trigger the
polymerization reaction even in layers that are 4 mm deep
or even deeper. Moszner et al. (2008) and Durmaz et al.

without negatively affecting the mechanical properties of
the material, if the right curing unit (with a broad emission
spectrum like that of Polywave®) was used. Another group
of researchers (Burtscher 2008) achieved similar results with
regard to the mechanical properties with germanium-based
initiators, without using CQ.

(2008) described novel initiators with significantly higher

photocuring activity in comparison to that of camphor-  Synthesized germanium compounds show significantly higher
quinone (CQ) and ethyl 4-(N,N-dimethylamino) benzoate blue light absorption than camphorquinone (Moszner et al.,
(EMBO) in composites with a filler load of about 60 wt%. 2009). During irradiation, the dibenzoyl germanium derivatives
They also concluded that composites based on these new undergo photodecomposition with the formation of radicals.
initiators showed improved UV stability. Furthermore, the Therefore, amine-free photoinitiators in the visible light range
storage stability was comparable to that of CQ/EMBO- are used in dental cements and composites (Moszner et al.,
based composites. In the same year, llie and Hickel (2008) 2009). Experimental composites based on dibenzoyl germanium



derivatives are stable in storage and show significantly im-
proved bleaching behaviour over composites with CQ/amine
photoinitiators (Moszner et al., 2009).

A smart combination of initiators is exactly what is needed in
the case of bulk fill composites. To accelerate the polymeriza-
tion process, a patented new initiator called Ivocerin® has been
added to the standard initiator system (Lucerin and cam-
phorguinone).

As a result, the material features an absorption maximum in
the blue light spectrum between 370 nm and 460 nm. When
exposed to the light of a powerful polymerization unit (for
example, Bluephase® Style, Ivoclar Vivadent) the bulk Aill
material cures rapidly (10 seconds) to a consistent depth of
cure. By contrast, other commercially available materials con-
tain conventional initiators, which are not capable of starting
the polymerization process with a reduced amount of light in
the deeper areas of the filling.

z
K
&
Lucirin Camphor-
quinone
300 340 380 420 460 500

Wavelength (nm)

Effect of standard Vngwv
initiator system & Ivocerin V V V +

Effect of Ivocerin

The initiator system boosts the polymerization process and is
responsible for the enamel-like translucency of 15% of Tetric
EvoCeram Bulk Fill. This is not possible with conventional
composites that do not contain such initiators.

Natural-looking restorations made of Tetric EvoCeram Bulk Fill. The translucency of the
material is 15%. As a result, the restorations blend seamlessly into their natural surroundings.

"



Working time

Light initiator Ivocerin Light sensitivity filter Shrinkage stress reliever

Enables 4-mm increments Enables long working time Offers low shrinkage stress
and short curing times for adequate placement time during polymerization

Special patented components of Tetric EvoCeram Bulk Fill

A material that is applied in 4-mm increments and subsequently contoured
needs to offer a longer working time than conventional composites. A patented
light sensitivity filter prevents premature polymerization of the new Tetric EvoCeram
Bulk Fill and guarantees a working time of more than three minutes under
defined light conditions of 8000 lux. An important additional feature of this
molecule is that it does not impair polymerization when exposed to the intensive
light of an LED light source.



Handling
of curing lights

Wavelength spectrum

Demi Plus, Kerr '

, relative light intensity

Polywave
:

460 480
[nm]

380 400 440 500 520

Photoinitiator camphorquinone

Photoinitiator Lucirin TPO

Bluephase Style with Polywave LED, Ivoclar Vivadent 2
Elipar $10, 3M Espe '

SmartLite PS, Dentsply '

' LED unit of the 2™ generation
2 LED unit of the 3" generation

Source: R. Price, Dalhouse University Halifax, 2011

Most of the curing lights used do not have a broad spectrum and are not suitable for all the different

initiators. Bluephase Style is one of the exceptions.

As previously mentioned, new initiators have to be added in order
for composites to attain a high depth of cure. These initiators are
sensitive to another wavelength range than camphorquinone.

A number of manufacturers are already using photoinitiators
that work independently from or synergistically with camphor-
quinone. Acylphosphine oxides are frequently used for this
purpose, due to their weak yellowish-white colour. The absorp-
tion peak of this compound is in the UV range with a small
portion extending into the visible region (violet light). Mono-
acylphosphine oxide (Lucirin TPO®), phenylpropandione (PPD)
and bisacylphosphine oxide (Irgacure 819) are preferably used
in translucent or Bleach composites. In these cases, the con-
centration of the yellow initiator (camphorquinone) is reduced
or completely replaced.

With their emission peak at 460 nm, LED curing units of the
second generation perfectly match the peak absorption of
camphorquinone. Nevertheless, they are not compatible with
the above mentioned initiators. In order to produce a light out-
put in other wavelength ranges, the curing lights have to be
equipped with additional LEDs, e.g. violet ones.

Over the past few years, new curing units with a broad emis-
sion spectrum have been launched on the market. These units
are theoretically suitable for polymerizing all dental materials,
in other words, also for composites containing whitish initia-

tors such as Lucirin TPO. They are considered to represent the
third generation of LED curing lights. In order to attain the
necessary peaks in the different wavelength ranges and there-
fore the absorption peaks of different initiators, state-of-the-
art curing lights are equipped with various types of LEDs (with
different wavelengths). Bluephase Style featuring the Ivoclar
Vivadent Polywave LED is one of these curing lights.

Demands on light probes

Unfortunately, due to the many technical challenges encoun-
tered in the development of new polymerization lights, some
handling and efficiency aspects have been neglected in the
past. Access to posterior cavities, for example, in Class | or
Class V cavities in a second molar can be problematic in
patients with restricted mouth opening if certain polymeriza-
tion lights with straight light probes are used. In pediatric
patients, in particular, a straight light probe can cause very
challenging situations. Some manufacturers have tried to over-
come this problem by launching LEDs without a light probe.
However, this created another problem: an extreme loss of in-
tensity with distance due to the wide irradiation of the LEDs.
Another shortcoming of this type of lamp is the fact that the
tip cannot be autoclaved.
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Nonetheless, the solution was easier than many had anticipated. By shortening the tip of the
light probe of the new Bluephase Style, the handling and the scope of the curing light were
dramatically improved with no loss of light intensity.

|
- 3
Bluephase Style, Ivoclar Vivadent Bluephase G2, Ivoclar Vivadent SmartLite PS, Dentsply Demi Plus, Kerr

Parallel-walled, shortened Parallel-walled 10-mm light probe LED mounted in the front Turbo light probe 13 > 8 mm
10-mm light probe

There are considerable differences between the light probes of different curing lights.

Ideally, the light probe of a curing light should be long enough to reach posterior areas com-
fortably. At the same time it should have a short bent tip to focus the light on the area desired
and reduce the space needed for placing it. The following pictures show several well-known
curing units and their handling problems. A short bent light probe tip considerably improves
handling, which is clearly shown in the case of the new Bluephase Style.

Bluephase Style, Ivoclar Vivadent Bluephase G2, Ivoclar Vivadent Elipar $10, 3M Espe " Satelec, Acteon

For applications in the posterior region, the tip of the light probe should be short. Unfortunately most of the light probes are not properly designed
to reach second molars or treat children or patients who cannot open their mouth wide.

The design of the curing light is a very important aspect for the operator during
longer treatments. A number of manufacturers produce curing lights that are
shaped like a gun, while others consider the pen shape to be more advanta-
geous. Ideally, a curing unit should be available in both shapes in order to allow
the operator to choose between the two options. Depending on the indication
the one or other design may be more suitable.

Differences between Bluephase® G2 and Bluephase Style



Bulk fill composites

In a nut shell

In sum, bulk fill composites are a very heterogeneous group of
materials. They can be divided into basically two groups:

1. Materials with a flowable consistency
2. Materials with a sculptable consistency

The first group is mainly indicated for minimally invasive restora-
tions or cavity bases that are maximum 4 mm thick (Franken-
berger et al., 2012). Due to the size of their fillers and their
wear properties and polishability, these materials should not be
used alone and need to be covered with another material.

Tetric EvoCeram Bulk Fill combines the best of both worlds.
The shrinkage stress reliever in the matrix considerably reduces
shrinkage stress. The recently patented initiator Ivocerin increases
the depth of cure to 4 mm. The material exhibits the excellent
mechanical properties, wear resistance and polishability of well-
known nano-hybrid composites. Therefore, its range of indica-
tions also covers deep Class |, Class Il and Class V cavities. Incre-
ments of up to 4 mm can be placed and contoured with this
material.

Dr Eduardo Mahn
Director Clinical Research
email: emahn@miuandes.cl
Universidad de los Andes

Santiago, Chile

San Carlos de Apoquindo 2200

99 | will never forget the first time | had a

discussion with some friends about
bulk filling composite. It was before
we could even think about shrinkage
relievers or modulators and about
initiators other than camphorquinone.
Well, these aspects are exactly the
ones that are making today’s bulk
fillings a reality. After | tried Tetric
EvoCeram Bulk Fill for the first time
more than a year ago, | immediately
switched to using this product in the
posterior region. As far as Class V/
restorations are concerned, it took me
a bit longer. But now it is my filling
material of choice for posterior
restorations, and IPS Empress Direct®
(Ivoclar Vivadent) is my first choice

for anterior restorations when the
patient’s esthetic demands are higher.

Even if you are not completely
convinced of bulk filling materials at
this stage, you can still use them in
the conventional way, and you can
expect less shrinkage stress and
theoretically deeper curing results.
In my case, | am still searching for a
reason to go back to using conven-
tional nano-hybrid composites! 9%



Class V fillings —
scientific data

In many countries, the prevalence of caries and periodontal disease has
diminished due to comprehensive public health strategies. Nonetheless, the
prevalence of other pathologies is rising: for example, non-carious cervical
lesions (NCCLs) such as abrasion, erosion and abfraction. The glossary of perio-
dontal terms (American Academy of Periodontology) defines these terms as
follows:

— Abrasion is considered to be “the wearing away of a substance or structure
through an abnormal mechanical process.” An example of this is dental
abrasion owing to incorrect brushing.

— Erosion has been defined as “an apparent chemical dissolution of enamel
and dentin, unrelated to caries, causing a cavity that has a hard, smooth
base.”

— Abfraction is understood to be “a hypothetical tooth surface abrasion in
conjunction with occlusal forces.”

Despite the ongoing publication of studies on this topic, there still does not
seem to be sufficient evidence to support the association of NCCLs and occlusal
loading (Senna et al., 2012). In a systematic review done by Senna et al. (2012),
the causal relationship between NCCLs and occlusion could not be demonstrated
clinically by prospective studies. Nevertheless, these pathologies have been
treated in the same way for many years, in other words, with direct restorations
done made of glass ionomer cements including all their modifications: compo-
mers and composite resins.

It is a well-known fact that non-carious cervical lesions are used as a clinical
model to evaluate the efficacy of dentin bonding agents in non-retentive tooth
preparations. This model is recommended by the ADA in its Acceptance Pro-
gram for Adhesive Restorative Materials (ADA). In non-retentive cervical lesions,
the clinical performance of a restoration relies on the bond strength values of
the adhesive resin used. As a result, it is desirable for the materials used in these
cases to cause minimum shrinkage stress at the tooth-restoration interface. The
loss of marginal adaptation is one of the most important factors that indicate
the failure of a restoration and provide a reason for replacing it (Browning and
Dennison, 1996).

Many studies have been undertaken to evaluate the performance of different
adhesive and composite application protocols. Peumans et al. (2005) concluded
that the self-etch technique is less favourable than an etch-and-rinse protocol.
Superior performance of etch-and-rinse systems was also reported by Heintze
et al. 2011) in a systematic review of clinical trials from 1994 to 2008.



Van Dijken and Pallesen (2008) evaluated the clinical long-term retention of five
different adhesives and a resin-modified glass ionomer cement. They concluded
that all the systems showed continuous degradation, but with a wide variation.
The adhesive systems Syntac® and Vitremer performed clearly better than the
other materials examined over the long term. As shown by Heintze et al. (2010),
cervical restorations fabricated with glass ionomer cements produced good re-
tention rates, but poor esthetics (Gladys et al., 1999). Since the primary aim of
restoring non-carious cervical lesions is the preservation of esthetics, this aspect
is of major importance.

Apart from the material used, there are many other factors clinicians should
know and control. In some studies the incisal or occlusal enamel margin was
bevelled. The bevel was created to increase the enamel surface for adhesion
purposes and to improve the esthetic outcome. For example, the presence of a
bevel has been reported to heighten retention and reduce microleakage (Van
Meerbeek et al., 1993, Hall et al., 1993, Grieve et al., 1993). Van Meerbeek et
al. (1994) showed that when enamel was etched with phosphoric acid reliable
adhesion of the restorations was obtained (even with bonding systems which
showed inferior clinical dentin retention). In a meta-analysis by Heintze et al.
(2010), the review revealed that clinicians should roughen the dentin (and
enamel) surfaces, as this measure increases the durability of cervical restora-
tions. Additional bevelling of the enamel can be omitted as this step does not
influence the clinical performance of the restoration. In conclusion, the bevel as
a part of the surface roughening measures has a positive effect. However, the
bevel per se only on enamel together with the selected isolation method (rub-
ber dam or cotton rolls) does not have a significant influence.

That said, it seems logical that a composite with reduced shrinkage stress (Tetric
EvoCeram Bulk Fill) as a result of the stress relievers contained in it, together
with the use of a three-step etch-and-rinse system such as Syntac or a two-step
self-etch adhesive like AdheSE will produce the best possible clinical outcome.
In addition, the natural translucency of 15% renders the transition between the
composite and the enamel invisible in most instances, as shown in the subse-
quent clinical cases.
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Clinical case I:

Class V restorations with Tetric EvoCeram® Bulk Fill

Pre-operative situation Placement of a retraction cord and removal of caries and stains:
The preparation margins are clearly visible.

A retraction cord was placed prior to etching, bonding (Syntac)
and the placement of the composite in order to protect the gingival
tissue.

Result after one week: The lower anterior teeth have been optimally restored with Tetric EvoCeram Bulk Fill.



Clinical case Il:

Class V restorations with Tetric EvoCeram® Bulk Fill

Pre-operative situation Magnification of Class V defects. Considerable gingival recession
and loss of tooth structure is evident.

Etching with phosphoric acid Bonding with Syntac Application of Tetric EvoCeram Bulk Fill

Result after seven days. The transition between the composite filling and the tooth structures is almost perfect.
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Straightforward Class | cavities

Pre-operative situation. Unsightly discolouration underneath Zinc-eugenol based material exposed after composite removal
the composite resin fillings

Excavation (coarse burs) and finishing of the cavities (fine burs)

Bonding with a self-etching system Placement of a flowable composite

Bulk filling (Tetric EvoCeram Bulk Fill):
one composite layer and one-stage curing



Light-curing. Awkward positioning of the light due to the long light probe

Easy handling with the shorter light probe of Bluephase Style

Result at the three-month recall

21
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Class Il restorations,
multiple cavities

Pre-operative situation: caries in tooth 26 (mesial and distal), ~ Situation after matrix and ring placement. System used: ExciTE F was applied and light cured with Bluephase Style
caries underneath amalgam in tooth 27 (mesial) Composi-Tight 3D™ (Garrison, USA) for 10 seconds.

After curing, a flowable material was placed as a liner. Subsequently, Tetric EvoCeram Bulk Fill was applied. The cavity was filled with only one increment,
This step is optional. which was light cured.

At the three-month recall
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