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Range of indications and case studies

If one were to reach into the dental toolbox and hybridize a very good adhesive core build-up material such as Visalys 
Core with a premium adhesive luting composite such as Panavia V5, the result would be an adhesive cementation 
material for all indirect restorations that can be used both for producing adhesive core build-ups and adhesive cemen-
tation of root posts. This innovative and practical new product, which can be applied universally, was presented at IDS 
2019 by Kettenbach under the name Visalys CemCore. In this article, Professor Dr. Claus-Peter Ernst describes the broad 
range of uses for this new product, which can be used for all dual-curing and dark-curing adhesive indications in routine 
dental practice, with the exception of direct restoratives.

A universal adhesive cementation and  
core build-up material

There are outstanding adhesive cementation systems that 
have been clinically well-established for many years as well 
as their equivalent adhesive core build-up systems. These 

latter can even be used in cementing an adhesive glass fiber post 
in one step. Both product groups have a similar viscosity and 
would therefore be difficult to distinguish from one another in 
a blinded test. Nevertheless, they differ in a number of physical 
and chemical details. An adhesive cementation material requires 
a certain degree of hydrophilicity for the adhesive (preferably self- 
conditioning) to bond to the dentin as well as an appropriate 
wettability, color stability, and good polishing properties. Con-
versely, the core build-up composite benefits from hydrophobic 
properties that counteract the hygroscopic expansion of the con-
siderably larger volume needed, compared to the adhesive ce-
mentation material, and from better flexural and compressive 
strength values [9]. Adding all these properties to a wish list has, 
to date, been unproductive because of the chemical and physical 
limits. Consequently, adhesive cementation systems and the pre-
dominantly self-adhesive cements for use as core build-up com-
posites are contraindicated because their increased water sorp-
tion can even lead to fracture of lithium disilicate crowns, as was 
demonstrated in an in-vitro study conducted in Berlin [91]. This 
found that 50% of lithium disilicate crowns luted onto a core 
build-up using a self-adhesive cement showed detectable cracks 
after 9 months of storage in water.
After conducting an intense research program, Kettenbach has 
now been able to manage this balancing act. The new develop-
ment comprises a hydrophilic, self-conditioning boundary reac-
tion and hydrophobic core properties to satisfy all requirements 
for large-volume composite cores. Accordingly, Visalys CemCore 
contains special hydrophobic monomers that prevent swelling 
and absorption of stains. The Active-Connect-Technology (ACT) 
developed by Kettenbach achieves high adhesion despite hydro-
phobicity. This is due to special phase transfer catalysts that are 

responsible for the transition between hydrophilic tooth substance 
and hydrophobic luting composites.
Hydrophilicity is only required at the actual interface to the tooth 
substance, while the bulk of the material is actually a rather 
hydrophobic dual-curing restoration material. This means that 
other benefits, including esthetic ones, immediately become 
apparent, such as the hope that with adhesive cementation of 
esthetic all-ceramic restorations, adhesive joints will not discolor 
so rapidly.

Selection of adhesive with dual-curing or dark-curing 
luting composites
In general, adhesive cementation of indirect restorations places 
great demands on not only the materials but also the expertise 
of the user as soon as dark-curing or dual-curing comes into 
play – especially when it comes to the combination of adhesive 
and luting composite. While (luting) composite and adhesive 
from different manufacturers can be combined without any 
problems for exclusively light-curing materials [90,95], this is 
not the case when combining self-curing or dual-curing materials 
[5]. In such instances, the curing-system of the composite must 
be taken into account, which mostly is an amine/peroxide based 
system. Amines are acid sensitive, that is, they are protonated 
by acids and thus deactivated as co-initiators of the self-curing 
system. This is the case when self-conditioning all-in-one adhe-
sives are used, and also with some self-conditioning two-step 
systems and most universal adhesives. If such products are not 
used according to the manufacturer‘s compatibility recommen-
dations, the self-curing mechanism of the dual-curing or self- 
curing composite will no longer work. A complete adhesive failure 
would be a regrettable outcome. Only adhesives with a manu-
facturer‘s guarantee of compatibility with the corresponding 
luting composites should be used with dark-curing or dual-curing 
composites.
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Sometimes a dark-curing activator must be added 1:1 – this 
does not render a light-curing adhesive a self-curing one, how-
ever. It only indicates compatibility with a dark-curing or dual- 
curing luting composite and it still must be light cured. For this 
reason, names such as “Self-Cure Activator” are misleading. 
On the other hand, there are individual product combinations 
from separate manufacturers in which certain combinations do 
not require addition of a dark-curing activator when using pro-
ducts from the same manufacturer. The instructions for use 
should be studied very closely in these cases. As has been de-
scribed, there are indeed many pitfalls lurking in the form of 
unforeseeable incompatibilities, and it is therefore recommen-
ded that adhesive cementation, which as a rule incorporates one 
dark-curing component, should adhere strictly to the manufac-
turer‘s recommended combinations. 

Exclusively light-curing adhesive cementation
When combining exclusively light-curing materials the situation 
is different. Adhesives and composites from different manufac-
turers can be combined without any problems [90]. Exclusively 
light-curing cementation is most definitely an option and is also 
recommended by renowned universities and research institutes 
[78] – with the assumption of sufficient light curing. For exclu-
sively light-curing cementation of lithium disilicate partial crowns, 
the above paper recommends polymerization of 2 × 20 sec from 
4 directions; this results in a total polymerization time of more 
than 2.5 minutes, which would probably result in the death of 
living pulp without additional cooling. For this reason, such re-
commendations for exclusively light-curing cementation must be 
treated with caution. This is because even the thinnest of coatings 
of translucent ceramic significantly reduce the light transmittance. 
In a simple radiometer experimental set-up [16], the light output 
was reduced by 30% from 1065 mW/cm2 to 778 mW/cm2 using 
a 0.4 mm thick e.max LT A2 ceramic disk placed between the 
light emission window and the radiometer sensor. A disk 0.7 mm 
thick led to a reduction of 45% to 616 mW/cm2 and a 1.5 mm 
thick e.max LT disk in light shade A2 caused a reduction of 67% 
to 388 mW/cm2. Keeping in mind that 1.5 mm thickness is still 
the minimum required thickness of most glass ceramics, it can 
be assumed that a high percentage of indirect ceramic restora-
tions, particularly in the lateral tooth area, exceed this minimum 
thickness, which is good for the mechanical stability of the resto-
ration but bad for the light-curing. This issue illustrates how 
exclusively light-curing adhesive cementation remains an excep-
tional situation and remains restricted to indications such as 
anterior tooth veneers, inlays, and occlusal veneers.

 

Requirements for the use of dual-curing and dark- 
curing luting composites and their differentiated 
application
The conclusion remains that we will still be working with dual- 
curing and dark- or self-curing for many years to come. But even 
here it is worth looking at the dark-curing potential of a “dual”- 
curing cementation material. A dual-curing system is based on 
self-curing and light-curing; a self-curing system dispenses com-
pletely from VLC – the same applies for self-curing systems with 
a light-curing option. The light curing is optional in such a case, 
which means that, the same final hardness can be achieved with 
or without additional light curing. A light-curing option may be 
useful to enable, for example, immediate surface finishing. “Dual” 
curing therefore does not mean that the cementation material 
dispenses entirely from light; it is also better in this case if addi-
tional light curing is at least carried out over the easily accessible 
interfaces following the completion of cementation and removal 
of excess material.
When using traditional dual-curing systems, sufficient light curing 
must be assured to achieve optimal adhesive bonds, final hard-
ness, and degree of conversion [63,64]. Because this cannot be 
guaranteed, for example, in the root canal and beneath opaque 
ceramics such as zirconium oxide or even a porcelain fused to 
metal crown, traditional dual-curing luting composites can only 
be recommended for these indications to a limited degree. A 
study in 2017 [21] illustrated this issue using RelyX Ultimate. 
Without light curing there was a degree of conversion of 27% 
while additional light curing for 20 sec using an Elipar S10 VLC 
device increased this to 62%. This clearly illustrates that con-
ventional dual-curing composite cementation systems must be 
applied in such a way that adequate secondary light access to 
the adhesive interface is assured, which may possibly be the case 
with most glass ceramic inlay, onlay, and partial crown resto-
rations. Since 2016 Ivoclar no longer recommends Variolink Es-
thetic DC for use with glass fiber posts in the root canal*. The 
self-curing adhesive composite with light-curing option, Multi-
link Automix, is preferred by the manufacturer in such cases. 
The authors of a similar older document from 2013 were more 
daring with Variolink II, indicating the use of Variolink II as suitable 
for the cementation of glass fiber posts**. This clearly shows 
that in some cases successor products may have restrictions of 
indications. Careful study of the instructions prevents misuse in 
this highly sensitive area of adhesive cementation. Consequently, 
it remains the responsibility of the interested user to ask the 
manufacturer for verifiable data on the adhesive bond and the 
degree of conversion even after loading that demonstrates an 
approximately equivalent performance for dual-curing and self- 
curing.

*	 https://www.ivoclarvivadent.com/zoolu-website/media/document/887/Indications+Reference+Card+Cements

**	https://www.ivoclarvivadent.com/zoolu-website/media/document/29952/Combination+Card* 

	 https://www.ivoclarvivadent.com/zoolu-website/media/document/887/Indications+Reference+Card+Cements
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The following quality criteria should apply to the luting compo-
site:
•	 adequate self-curing
•	 light curing only as an additional option
•	 high degree of conversion even for exclusively self-curing 

applications
•	 optimal adhesive bonding potential in combination with a 

suitable, preferably self-curing adhesive
•	 low polymerization shrinkage stress; this prevents disintegra-

tion of the root dentin into the cavities with C-factors that are 
extremely unfavorable because they are very high

•	 adequate working time
•	 tack-curing option
•	 adequate radiopacity
•	 color stability

According to the data available to date from the manufacturer 
and external research centers, Visalys CemCore meets all the 
necessary requirements for an adhesive cementation system. The 
very good self-curing potential even without additional light 
curing must be emphasized here. There is thus nothing to stand 
in the way of clinical application, which will be illustrated using 
the following case reports.

Patient case-reports
Case 1: Cementation of 2 lithium disilicate partial crowns
A 42-year-old medical colleague required replacement of inade-
quate, larger composite restorations with partial cusp restorations 
on her lower right molars. For esthetic reasons, a lithium disili-
cate ceramic (IPS e.max Press, Ivoclar Vivadent) was selected. The 
shade was chosen chairside by the senior dental technician of 
the dental clinic. Figure 1 shows the completed laboratory work 
on the working model. The critical pre-treatment of the ceramic 
is its cleaning with Ivoclean or phosphoric acid gel [10] and sub-
sequent hydrofluoric acid conditioning after the try-in. 5% hydro- 
fluoric acid is still the most accepted pre-treatment method for 
glass-based ceramics [1,12,14,36,51,61,73]. This is confirmed 
in a 2015 meta-analysis [69].

Buffered 9% to 9.6% yellow hydrofluoric acid is definitely an 
interesting and less dangerous alternative to red hydrofluoric 
acid [38,39,60,97]. With respect to the etching time and the 
type of hydrofluoric acid on lithium disilicate ceramic, there are 
unfortunately contradictions between Ivoclar Vivadent‘s of 20 sec 
(5% hydrofluoric acid only) and, for example, the recommenda-
tion for Ultradent hydrofluoric acid of 90 sec (9% buffered hy-
drofluoric acid gel). For this reason, it is unfortunately not pos-
sible to give evidence-based recommendations for a suitable etching 
time with a buffered 9% to 9.6% yellow hydrofluoric acid on 
lithium disilicate ceramic, as one must follow either the ceramic 
manufacturer’s recommendation (20 sec, 5% hydrofluoric acid) 
or those of the etching gel manufacturer (90 sec). Many col-
leagues have reached their own compromise of 60 seconds in 
this case. Particularly for IPS e.max, we persist with the red 5% 
hydrofluoric acid [24,25,69] for this reason and thus follow the 
recommendations of the ceramic manufacturer. The alternative 
conditioning agent based on ammonium polyfluoride (Mono-
bond Etch & Prime, Ivoclar Vivadent) is certainly a highly interes-
ting alternative to the traditional hydrofluoric acid/silane combi-
nation [27,28] but does not quite approach the gold standard 
[29,30].
It is quite clear from the literature already cited that silane appli-
cation after hydrofluoric acid conditioning achieves significantly 
higher bond strengths than hydrofluoric acid conditioning alone. 
Thus, silanization of a glass-based ceramic surface conditioned 
with hydrofluoric acid can similarly be designated as state of the 
art, as was demonstrated by a meta-analysis of this topic [29,94]. 
The traditional silane application (Monobond S, Espe-Sil, etc.) 
works but is no longer useful in the present day due to standar-
dization of stocks held and the risk of mix-ups with other ceramic 
primers: glass ceramic requires a silane, zirconium oxide MDP, 
and metal certain sulfur compounds. Mixing up the specialized 
individual primers leads to disintegration of the adhesive bond. 
Therefore, universal primers in which all three components, or at 
least silane + MDP, are included have become usual and reliable. 
Mix-ups are no longer possible and the correct primer is always 
used.
The best-known products are Monobond Plus (Ivoclar Vivadent) 
and Clearfil Ceramic Primer Plus (Kuraray). The Visalys Restora-
tive Primer that belongs with Visalys CemCore has an identical 
structure. The name alone precludes all ambiguity: it is part of 
restoration, regardless of whether glass ceramic or zirconium 
oxide. The Visalys Restorative Primer from Kettenbach was applied 
to the two IPS e.max partial crowns for a working time of 60 sec. 
Subsequent evaporation of solvent completed the pre-treat-
ment of the glass ceramic. Universal adhesives containing silane 
[22] should, on the other hand, not be used on glass ceramic 
etched with hydrofluoric acid because the silane present is no 
longer stable in the acid environment of the universal adhesive 
[29]. If they then even work at all, the adhesives exhibit signifi-
cantly reduced bond strengths [19,45,51,54,74,83,100,101].Fig. 1: IPS e.max Press partial crowns for lower right molars on the laboratory 

model.
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And then, the tooth. A sufficient contamination control is crucial 
with adhesive cementation [84]. The simplest tool – particularly 
for adhesive partial crowns – is rubber dam isolation. Figure 2 
shows the isolated working area after removing all temporary 
restorations, cleaning of the adhesive surfaces with ultrasound 
and prophy paste (Zircate, Dentsply Sirona), and blasting of the 
composite surface on ower right 1st molar with 50 µm aluminum 
oxide (Rondoflex, KaVo). The short, wingless molar rubber dam 
clamps facilitate access to the proximal space when cleaning with 
dental floss. Because this involves adhesive cavity floor elevation 
with composite [66] prior to the preparation and not an adhesive 
core build-up, adequate pre-treatment of this adhesive surface 
is also of critical importance to ensure an adhesive bond between 
the composite and the adhesive cementation system.
Cavity floor elevation was published for the first time in 1993 
by Krejci and Lutz [56] with the procedure then repeatedly 
published in case studies [18,79,80] and, following the publica-
tion of many in-vitro studies on this issue since [35,46,68,81, 
82,96,102], can be considered a treatment option for establis-
hing a secure adhesive bond to an indirect restoration with deep 
proximal lesions. Because direct adhesive restorations, unlike in-
direct inlay and partial crown restorations, can also very frequently 
and easily be placed free of contamination without rubber dam 
isolation using sectional matrix systems for isolation, the option 
of sub-filling or the cemented base plate is taken, onto which 

the indirect restoration is adhesively bonded later on. Because 
the cavity margins of the indirect restoration have thus been ele-
vated, an adequate contamination check can be carried out during 
the adhesive cementation without problems. An essential con-
dition here, however, is the blasting of the previously placed 
composite filling with Al

2O3 as described.
Finally, the enamel is etched with a 35% phosphoric acid gel for 
approximately 15 sec. Although self-conditioning systems can 
ensure an adhesive bond and corresponding retention rate com-
parable to phosphoric acid etching, significantly more marginal 
discoloration is seen than with separate phosphoric acid condi-
tioning. This is clearly shown by a 13-year study on Clearfil SE Bond 
by the Leuven working group [76], in which self-conditioning 
versus selective enamel etching was investigated using a split-
mouth test. Because marginal discoloration is considered by both 
clinician and patient to be an adverse event for all-ceramic resto-
rations, the risk of discoloration developing should be reduced as 
far as possible. The best option remains selective enamel etching.
After enamel conditioning with the phosphoric acid gel and suf-
ficient rinsing for 15 sec, a wetting agent, or tooth primer, is re-
quired for sufficient full adhesive bonding. The Visalys Tooth 
Primer that comes with the Visalys CemCore is a self-conditio-
ning single-component primer that does not require separate 
light curing and thus meets the requirement for self-curing of 
the adhesive that subsequently takes place in contact with Vi-
salys CemCore. Figure 3 shows the effect of the Visalys Tooth 
Primer on the preparation surfaces of both lower right molars. 
The partial crowns are cemented at the same time with Visalys 
CemCore using the shade Universal (A2/A3), which was applied 
beforehand directly onto the partial crowns and not into the 
cavities (Fig. 4). Although a tack-cure technique option is avail- 
able, the excess luting material was removed using a modeling 
spatula, a fresh bonding brush, and dental floss. The somewhat 
higher consistency and better stability compared to conventional 
luting composites (primarily due to its function as a core build-
up composite) makes removal of the excess considerably easier 
because the material does not flow away in such a rapid and 
uncontrolled manner. An initial curing using a high-performance 
LED polymerization device was carried out. To prevent an oxygen 
inhibition layer, any conventional glycerin gel can be used. Fig. 2: The isolated working area after blasting the composite surface on lower 

right 1st molar with 50 µm aluminum oxide.

Fig. 3: The effect of Visalys Tooth Primer on the preparation surfaces of both 
lower right molars.

Fig. 4: Both partial crowns are cemented at the same time with Visalys CemCore 
in the shade Universal (A2/A3).
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Alternatively, the Visalys CemCore Try-In Paste available from 
Kettenbach can also be used. Although Visalys CemCore has 
exceptional self-curing properties, light curing under glycerin 
gel was nevertheless carried out for 20 sec per surface. Checks 
of the static and dynamic occlusion may only be performed after 
completion of the dark curing so that the adhesive integration 
is not disrupted if there are mechanical impacts on the adhesive 
surface due to excursion movements during the polymerization 
process.
Figure 5 shows the clinical outcome at a follow-up check at 2 
months: The two lithium disilicate partial crowns have estheti-
cally and harmoniously blended into the surrounding hard tooth 
structure. The luting composite joins the hard tooth structure and 
the restoration perfectly with no tendency to discoloration and 
cannot be differentiated from either the restoration or the hard 
tooth structure in terms of color. There were no postoperative 
clinical symptoms, resulting in a highly satisfied patient.

Fig. 5: Clinical outcome at 2-month follow-up. The two lithium disilicate partial 
crowns have esthetically and harmoniously blended into the surrounding hard 
tooth structure.

Case 2: Cementation of a monolithic full zirconia 
crown in the posterior region
For the posterior region, one option is monolithic multi-layer full 
zirconia crowns, now offered by some manufacturers not only 
in the standard round blank but also in blocks. In the case of a 
52-year-old patient, a gold partial crown on her lower  right 1st 
molar with an open margin required restoration. So as to avoid 
the loss of additional vertical substance opposite the removed 
gold restoration and to realize the necessary minimum thickness 
for a glass-based ceramic, the choice of material was in this case 
a monolithic multi-layer full zirconia crown (Zolid fx Multilayer, 
AmannGirrbach). 
In the adhesion of full zirconia there are similar traps as for glass 
ceramic cementation, albeit with some differences. When cleaning 
the workpiece, it is recommended to use either special cleaning 
pastes (e.g., Ivoclean) [72] or subsequent blasting. Unlike glass 
ceramics, in the case of zirconium oxide phosphoric acid must 
not be applied to the adhesive surface [50]. Blasting with Al

2O3 
or tribochemical silicatization (CoJet, 3M) is essential to establish 
an adhesive bond of any kind to the zirconium oxide ceramic 
[57]. To remove all remaining Al2O3 particles, cleaning the work-
piece in an ultrasonic bath for 10 min is recommended [71]. 
Tribochemical blasting with silica-coated Al2O3 beads with a par-
ticle size of 30–50 µm at a pressure of 1–2 bar (CoJet) produces 
even better bonding strength values on zirconium oxide than 
blasting alone with uncoated Al2O3 [8,11]. Accordingly, Inokoshi 
and van Meerbeek [49] also recommend this as the optimal 
procedure when maximal adhesive strength is required. However, 
with a simple crown, as in the present case, blasting with Al2O3 
is sufficient. 

The next step is the application of a universal primer containing 
MDP and silane such as the Visalys Restorative Primer from Ketten-
bach used here (Fig. 6) [49]. There is sufficient evidence from 
the literature confirming that such universal primers have the 
best bond-enhancing effect on zirconium oxide [48,99]. Figure 7 
shows the adhesive surface of the crown isolated with the rubber 
dam. The composite core has already been blasted with Al2O3. 
After thorough rinsing with water, the enamel is etched for 15 sec 
and rinsed thoroughly, and then the Visalys Tooth Primer (Ketten-
bach; Fig. 8) is applied. Figure 9 shows the monolithic full zir-
conia crown fully adhered with Visalys CemCore in the shade 
Universal (A2/A3) on the lower right 1st molar at a check-up of 
the crown two weeks after insertion.
Because the buccal and lingual crown margins are still in the 
enamel region here and thus can be very easily accessed, excess 
luting material was again removed with the modeling spatula, 
a bonding brush, and dental floss. This is particularly easy due to 

Fig. 6: Effect of the MDP/silane Kettenbach Visalys Restorative Primer on the 
blasted zirconia crown.
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the high stability of Visalys CemCore, as the excess forms like a 
wreath on the edge of the crown. Visalys CemCore has special 
physical network formers that generate thixotropic behavior. 
With shear forces, such as those that develop when positioning 
the crown, the network is reversibly disrupted, resulting in good 
flowability. On the edge of the crown, this stress is neutralized 
again and the network formers lead to a rapid recovery of the 
stability so that excess material does not flow away.
After the initial polymerization, a glycerin gel is applied for final 
polymerization of the marginal areas to prevent the oxygen in-
hibition layer and the polymerization is completed. Static and 
dynamic occlusion are checked again only after effective com-
pletion of the dark curing (5 min). The full-adhesively bonded 
monolithic multi-layer full zirconia crown provides a perfect es-
thetic and can barely be optically distinguished from the lithium 

disilicate partial crown used in the previous case. Thanks to the 
adequate adhesion and the perfect laboratory fabrication with 
no disruptive occlusal interference, there were no postoperative 
symptoms at all and a very comfortable feeling for the patient 
while chewing. This important esthetic aspect for full zirconia 
illustrates, however, that perfect communication with the labo-
ratory is necessary. The clinician must know precisely what type 
of ceramic is being ordered and the laboratory must indicate 
what it has supplied. Only in this way can an appropriate adhe-
sive pre-treatment be ensured that enables adequate and durable 
adhesion. If all that is written on the laboratory note is “ceramic 
crown”, this becomes difficult. A highly translucent zirconium 
oxide material can barely be distinguished visually from a lithium 
disilicate restoration.

Fig. 7: The adhesive surface of the crown isolated 
with the rubber dam. The composite core has 
already been blasted with Al2O3.

Fig. 8: Effect of the Visalys Tooth Primer. Fig. 9: The fully adhered monolithic full zirconia 
crown on the lower right 1st molar two weeks after 
insertion.

Case 3: Cementation of a veneered full zirconia crown 
in the anterior region
The 32-year-old patient presented with a completely broken-off 
direct composite core on the lateral left upper incisor that had 
been prepared elsewhere (Fig. 10 and 11). The incisors on both 
sides are very small peg-shaped teeth that were esthetically wide-
ned several years ago using the direct technique (Fig. 12). Due 
to the patient’s habit of clenching and grinding her teeth, the 
patient reported that repair work has been necessary several 
times already. The previous preparation resembled a veneer pre-
paration, meaning that due to the existing preparation and the 
increased requirements for stability, an indirect type of restora-
tion was preferred during consultation.

Direct anterior restorations with composite usually function out-
standingly well and should always be the first choice when con-
sidering alternative treatment concepts. [6,31,37,55,58,59,62]. 
But it should also not be underestimated just how challenging 
such restorations are [41,42]. Therefore, indirect ceramic resto-
rations – usually of glass ceramic – are a valid alternative when 
the most stringent esthetic requirements must be satisfied. [3,4, 
7,20,34, 40,43,44,57,65,89,98]. If, however, a previous prepa-
ration creates an initial situation that does not require much a 
change in terms of the preparation technique, and if there are 
increased requirements regarding the fracture strength, an indi-
rect restoration is the first choice because no further invasive 
preparation is required and the long-term prognosis is better. 

Fig. 10: Completely broken off direct composite 
core on the lateral left upper incisor prepared 
elsewhere.

Fig. 11: Detailed view of the initial situation on the 
lateral left upper incisor.

Fig. 12: Both incisors are very small peg-shaped 
teeth that were esthetically widened several years 
ago using the direct technique.
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The decision was thus made in favor of a labially veneered mo-
nolithic all-zirconia crown (Fig. 13 and 14). Consideration was 
given to restoring the lateral right upper incisor, which had been 
treated with a comparable composite core, in the same way as 
the lateral left upper incisor. But because there was no acute 
incident affecting the lateral right upper incisor, the patient 
declined this additional treatment option. Regarding the shape, 
no consideration was given to the current shape of the lateral 
right upper incisor in the consultation with the patient and a 
symmetrical treatment was deliberately ignored so if that the 
lateral right upper incisor was restored in future, no compromises 
on the shape would be necessary. The shape of the newly designed 
lateral incisor crown was thus determined entirely by the neigh-
boring teeth and the available vertical dimensions.
After the try-in and esthetic acceptance of the restoration by the 
patient, the pre-treatment of the crown was then carried out: 
This was fixed on the incisal edge with a light-curing, elastic ma-
terial for temporary restorations (Clip, VOCO, Cuxhaven), which 
was applied in the hollow space of a brush holder (Fig. 15). This 
allowed optimal pre-treatment without having to hold the crown 
in the hand. To better visualize the adhesive surface to be blasted 

and to check that all adhesive surfaces had been reached, the sur-
faces to be blasted were marked with a permanent marker (Fig. 
16, personal recommendation from Professor Kern, Head of the 
Department of Prosthodontics, University of Kiel). Subsequent 
blasting with CoJet in the next step enabled the surface to be 
cleaned and tribochemical silicatization to be performed (Fig. 17). 
The MDP/silane Visalys Restorative Primer was then allowed to act 
for 60 sec on the adhesive surface (Fig. 18). The excess and the 
solvent were then carefully removed with a stream of air. This 
step completed the pre-treatment of the crown. All pre-treatment 
measures were carried out chairside.
Figure 19 shows the lateral left upper incisor isolated with a 
rubber dam after cleaning of the surface, and Figure 20 shows 
the phosphoric acid conditioning of the entire adhesive surface 
(enamel and dentin areas can be differentiated visually only with 
difficulty). Because the Visalys Tooth Primer works just as effi-
ciently on dentin etched with phosphoric acid as in its original 
self-conditioning primer function, it is better in case of doubt to 
etch more generously with the phosphoric acid gel. Figure 21 
shows the conditioned tooth stump from the incisal view, and 
Figure 22 shows the tooth stump from the labial direction. 

Fig. 13: Labially veneered monolithic full zirconia crown. View of the laboratory 
model from the labial direction.

Fig. 14: Labially veneered monolithic full zirconia crown. View of the laboratory 
model from the incisal direction.

Fig. 15: Incisal fixation of the crown 
on a brush holder using a light-curing 
elastic material for temporary 
restorations.

Fig. 16: Marking of the surface to be 
blasted with a permanent marker.

Fig. 17: Tribochemical silicatized 
adhesive surface.

Fig. 18: The MDP/silane Visalys 
Restorative Primer is then allowed to 
act for 60 sec on the adhesive 
surface.
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As in all previous cases, the Visalys Tooth 
Primer is applied in the next step, allowed 
to work for 20 sec (Fig. 23 and 24), fol-
lowing which the excess is removed and 
the solvent carefully evaporated with a 
stream of air. This step completed the 
pre-treatment of the tooth. This crown too 
was adhesively fixed with Visalys CemCore 
in the shade Universal (A2/A3). The excess 
was then completely removed with a clean 
bonding brush (not a micro-brush) before 
polymerization (Fig. 25). Figure 26 shows 
the cleaned, adhered, veneered full zir-
conia crown still under the rubber dam 
while Figures 27 and 28 show the final 
clinical outcome for the highly satisfied 
patient.

Fig. 19: The lateral left upper incisor isolated with a 
rubber dam shown after cleaning of the surface.

Fig. 20: Phosphoric acid conditioning of the entire 
adhesive surface.

Fig. 21: The conditioned tooth stump from the 
incisal view.

Fig. 22: The conditioned tooth stump from the 
labial view.

Fig. 23: Action of the Visalys Tooth Primer for 20 sec 
(incisal view).

Fig. 24: Action of the Visalys Tooth Primer for 20 sec 
(labial view).

Fig. 25: Polymerization of the Visalys CemCore 
after complete removal of excess material.

Fig. 26: The cleaned, adhered, veneered full 
zirconia crown still under the rubber dam.

Fig. 27: En face view of the completed new 
restoration on the lateral left upper incisor.

Fig. 28: Detailed view of the overall clinical 
outcome
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Case 4: Adhesive anterior restoration with veneered 
full zirconia crowns and partial crowns.
The 55-year-old patient was seeking a new esthetic restoration 
of her anterior situation (Fig. 29 and 30). The central right and 
lateral left incisors had previously undergone root canal treat-
ments, and all incisors had older, large composite restorations, 
the color of which no longer matched. The new restoration was 
fabricated from a monolithic zirconia material, because of the 
stability and better coverage of the stained tooth areas, with the 
use of additive veneering ceramic on the labial side (Fig. 31 and 
32).
Due to an accident while the patient was wearing the tempo-
rary restoration, the incisal third including the underlying com-
posite core inserted after the endodontological treatment broke 
off the temporary restoration on the central right incisor. In 
Figure 33, which shows the situation prior to the preparation 
for adhesive fitting of the entire work, the enormous loss of 
substance on the incisal side is readily apparent: Residue of the 
bulk flow composite SDR Flow+ (Dentsply Sirona) in the shade 
U that was used for the core build-up can also be seen as can a 
small amount of white-opaque Venus Diamond Flow Baseliner 
(Kulzer). Fortunately, the preparation margin was intact and the 
laboratory work fitted perfectly. The problem was now the 
choice of luting material. In principle, a core build-up and adhe-
sive cementation needed to be accomplished at the same time. 
Because all conventional adhesive luting materials are not approved 
for core build-up, this ruled out a large group of luting materials. 
Cementation with an adhesive core build-up material using a 
„post and core” concept would be a poor compromise, as these 
materials should not normally be exposed to direct contact with 
the oral environment due to their poor polishability. The risk of 

increased plaque deposits or even discoloration at the joint gap 
would not be taken lightly.
The only material that could be considered in this case in accor-
dance with the manufacturer‘s information was once again Visalys 
CemCore, because the material is approved for both adhesive 
cementation and adhesive core build-up. The stump of the central 
right incisor was blasted intraorally with 50 µm Al

2O3 (Rondoflex, 
Kavo) along with the core composite that was still in place. The 
adjacent teeth were protected with 2 Frasaco strips (Fig. 33). 
Finally, the enamel was etched with phosphoric acid gel and 
Visalys Tooth Primer was again applied – precisely in accordance 
with the manufacturer’s instructions. The pre-treatment of the 
zirconium oxide crown, which had already been blasted in the 
laboratory with 50 µm Al2O3, was carried out in the same way 
as the previous case, and involved fixation to a brush holder with 
Clip (VOCO), disinfection, marking of the adhesive surface with 
a permanent marker, blasting with CoJet, application, exposure, 
and removal of the Visalys Restorative Primer. Figure 34 shows 
the polymerization of Visalys CemCore (also in shade Universal 
(A2/A3)) after complete removal of excess adhesive. Because it 
makes sense to use the same cementation system for cementa-
tion of the anterior restorations in one session in order to avoid 
the risk of negative esthetic outcomes caused by different shades 
or opacities, the other three adhesive partial crowns were also 
cemented with Visalys CemCore. These, however, were each done 
separately as the rubber dam clamps allow only a single tooth 
to be surrounded and accessed.
Figures 35 and 36 show the fitted work and the satisfied smile 
of the patient. Unfortunately, in the present case the extremely 
dark color of the stump of the lateral left incisor could not be fully 
camouflaged. The use of a very opaque variant of the material 

Fig. 29: Anterior situation not considered esthetic 
by the patient.

Fig. 30: Detailed view of the anterior teeth from a 
right lateral perspective.

Fig. 31: New restoration with labially veneered 
monolithic zirconia material.

Fig. 32: View of the laboratory work from the 
incisal direction: Crown restoration on the central 
right incisor, partial crowns/veneers on the other 
teeth.

Fig. 33: Remaining core build-up material in the 
central right incisor after fracture of the temporary 
restoration and core caused by an accident.

Fig. 34: Polymerization of Visalys CemCore (also in 
the shade Universal (A2/A3)) after complete removal 
of excess adhesive on the lateral right incisor.
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that is also available for Visalys CemCore 
was briefly considered, but then discar-
ded as the very high opacity could quite 
possibly have a negative effect on the 
overall esthetic. An example of the use of 
this opaque cementation and core build-
up material is seen later in the final case 
in this article.

Fig. 35: The fitted work comprising separately 
veneered full zirconia on the labial side.

Fig. 36: The new satisfied smile of the patient.

Case 5: Adhesive cementation of two single-wing 
adhesive bridges
The adhesive cementation of resin bonded fixed dental prosthe-
ses is the supreme discipline in the adhesive technique. Nowhere 
else is an adhesive bond placed under so much stress. Conse-
quently, only very few dentists trust themselves to use this type 
of treatment, even though – when all prerequisites for adequate 
adhesion are heeded – excellent long-term results and a very high 
degree of patient satisfaction can be achieved [23,26].
Even the current German S3 guidelines for all-ceramic restorations 
[67] state that single-retainer all-ceramic resin-bonded fixed den-
tal prostheses (RBFDPs) in the anterior region should be consi-
dered as a therapy option when correctly indicated. This recom-
mendation is based on studies of single-retainer all-ceramic resin- 
bonded fixed dental prostheses that documented a survival rate 
of 94% for veneered aluminum oxide ceramic after a 10-year 
observation period [52] and a survival rate of 100% for veneered 
zirconium oxide ceramic after 5 years [85,86]. Single-retainer 
all-ceramic resin-bonded fixed dental prostheses are thus supe-
rior to the classic “Maryland bridges”, the metal-based, two-wing 
adhesive bridges [13,77]. The 10-year results of the study only 
appeared after publication of the current S3 guidelines [53], and 
show that after 10 years there was a survival rate of 98.2% and 
a success rate of 92% for the originally 108 inserted zirconium 
oxide single-retainer resin-bonded fixed dental prostheses. The 

lower success rate is explained by the fact that six adhesive bridges 
became loose but were successfully re-adhered. Only one was 
removed upon request of the patient. Such an exceptional sur-
vival rate is difficult to find for conventional bridges.
Thus, single-wing adhesive bridges are a valid alternative to im-
plant restorations and are clearly the first choice when it is too 
early for an implantation, as is the situation in the following case 
of a 14-year-old adolescent (Fig. 37). The adolescent had lateral 
incisor agenesis. Due to a wide jaw base, the treating orthodon-
tist, Dr. Christine Nauth, opted for space opening rather than or-
thodontic space closure. After completion of the orthodontic 
treatment, the minimally invasive preparation of the two central 
incisors was carried out for treatment with the adhesive wings 
[87]. A high-strength zirconium oxide material was used as the 
framework material that was then veneered around the lateral 
incisors (Fig. 38). As before, the workpieces were blasted in the 
laboratory with 50 µm Al

2O3. After the try-in and cleaning, the 
adhesive wings were marked with permanent marker for blasting 
with CoJet (Fig. 39). Removal of the marker makes it extremely 
easy to check whether the entire adhesive surface has been 
adequately blasted (Fig. 40). Figure 41 shows a blasted adhesive 
wing, Figure 42 shows the application of the Visalys Restorative 
Primer, and Figure 43 shows the adhesive surface wetted with 
the Visalys Restorative Primer after evaporation of the solvent.

Fig. 37: Agenesis of both lateral incisors in a 
14-year-old adolescent.

Fig. 38: Single-retainer all-ceramic resin-bonded 
fixed dental prostheses to replace both upper lateral 
incisors. The adhesive wings are cemented in both 
cases to the central incisors.

Fig. 39: Marking of the adhesive wing before 
blasting.
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The teeth to be treated were isolated with a rubber dam and 
cleaned. It was possible to fix the rubber dam on the first pre-
molars with premolar clamps and on the teeth to be adhered 
using floss ligatures, providing a very good overview (Fig. 44 
and 45). Isolation of the adjacent tooth with a piece of teflon 
tape can be seen in the image. After cleaning of the adhesive 
surfaces on the tooth by blasting with 50 μm Al2O3 (Rondoflex), 
the entire adhesive surface underwent phosphoric acid etching 
(here on the central left incisor, Fig. 46). The two single-retainer 
resin-bonded fixed dental prostheses were adhered sequentially 
rather than at the same time. Figure 47 shows the etched tooth 
structure of the palatal surface of the central left incisor, Figure 

48 shows the application of the Visalys Tooth Primer for 20 sec, 
and Figure 49 shows the surface of the tooth after complete 
pre-treatment for adhesion. The luting composite Visalys CemCore 
was applied directly to the adhesive wing (Fig. 50). Until the 
excess is completely removed with a fresh bonding brush and 
the initial polymerization is finished, the adhesive fixed dental 
prostheses must be held in place with fingers. Alternatively, an 
insert key prepared by the laboratory can facilitate access to the 
adhesive surfaces and thus the cleaning. Figures 51 to 53 show 
the finished restoration of the 14-year-old, who is extremely 
happy to have teeth again and no longer need to struggle with 
a removable temporary prostheses.

Fig. 40: Chairside blasting with CoJet. Fig. 41: One of the two blasted adhesive wings. Fig. 42: Application of the Visalys Restorative 
Primer.

Fig. 43: The adhesive surface wetted with the 
Visalys Restorative Primer after evaporation of the 
solvent.

Fig. 44: Rubber dam isolation of the adhesive 
surfaces. View from the incisal direction. The central 
right incisor is protected with a piece of Teflon tape.

Fig. 45: Isolated working surface from the labial 
direction.

Fig. 46: Phosphoric acid conditioning of the entire 
adhesive surface on the central right.

Fig. 47: The etched tooth structure on the palatal 
surface of the central right incisor.

Fig. 48: Action of the Visalys Tooth Primer for 20 
seconds.

Fig. 49: The surface of the tooth after complete 
pre-treatment for adhesion.

Fig. 50: The luting composite Visalys CemCore was 
applied directly to the adhesive wing.

Fig. 51: En face view of the restoration with bridges 
two separate single-retainer resin-bonded fixed 
dental prostheses to replace the two lateral incisors.
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Case 6: Adhesive core build-up with simultaneous placement of an 
adhesive glass fiber post
One of the main indications for Visalys CemCore has not yet been addressed: its use 
as a core build-up composite and for luting glass fiber posts. This application is seen 
in the last case of a 57-year-old patient who had to have a root canal treatment on the 
upper left 1st molar. If the endodontist opts to insert a glass fiber post, this should be 
inserted immediately after the root filling in order to avoid repeat exposure of the 
canal system, the risks of an additional temporary restoration, and a secondary post 
preparation.
Figure 54 shows the canal system immediately before the root canal filling while 
Figure 55 shows the situation after vertical condensation of the root filling material. 
To avoid further weakening of the root dentin, the authors prefer passive post insertion 
with no further post bed preparation. Moreover, and particularly if a tooth will be pro- 
vided with a post and core build-up, further loss of hard tissue should be avoided as 
far as possible, as this would further weaken the tooth‘s prognosis [17,33,88,93]. The 
conclusion reached by the studies indicated is to omit drilling a hole for the post if a 
root canal in the coronal third is wide and straight enough to accept a post. This is 
particularly true for posterior teeth, which are more exposed to an axial load, and is 
only possible if the post is inserted immediately after the root canal filling.

Fig. 53: The young patient is pleased with his new teeth.Fig. 52: Incisal view of the finished restoration.

Fig. 54: Canal system in a upper left 1st molar 
immediately prior to the root canal filling. View 
through the Zeiss Pro Ergo surgical microscope. 

Fig. 55: Clinical situation after vertical condensation 
of the root filling material.

When cementing a post into an expan-
ded root canal that has not been processed 
with a post drill, there is, however, rather a 
loose fit compared to the shape-congruent 
fit of a suitably prepared post bed. The 
perceived poorer fit is thus associated 
primarily with an enlarged gap, which has 
to be adhesively filled. However, it has been 
demonstrated that adhesive cementation –  
even with considerable discrepancies bet-
ween the size of the post and that of the 
root canal – did not result in significant 
differences in the strength of the adhesive 
bond [70,75].
The root canal corresponds in principle to 
a very deep class I cavity. The C-factor (con-
figuration factor) was described for the 
first time in 1987 in connection with com-
posite restorations [32] and illustrates the 
ratio of bonded to unbonded surfaces. In 
the root canal this value can rise to 200 
[15], which can lead to uncontrollable 
polymerization shrinkage stresses. There is, 
however, one study that describes the vo-
lume of the adhesive interface as having 
no effect [2]. The resultant polymerization 
shrinkage stresses can very easily exceed 
the bond strength to the root dentin – 
resulting in cracks and debonding [75,92]. 
For this reason, it is important to estab-
lish an optimal adhesive bond, achieved 
using Visalys Tooth Primer, and that the 
cementation and core build-up composite 
used to adhere the post has the lowest 
possible polymerization shrinkage stress. 
This is the case with Visalys CemCore.
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Summary
The cases presented here show the impressive potential of Visalys 
CemCore to cover an enormous range of indications: adhesive 
cementation of glass ceramics and zirconium oxide in the pos-
terior region, and use for adhesive cementation in the estheti-
cally challenging anterior region – whether as single crowns or 
combined with adhesive partial crowns. Even the supreme dis-
cipline of adhesion – the cementation single-retainer all-ceramic 
resin-bonded fixed dental prostheses – can be achieved without 
problems. The secondary indications are adhesive core build-up 
and use in the cementation of glass fiber posts – an indication 
for which a separate adhesive core build-up composite is usually 
required. The range of products for dual-curing and dark-curing 
composites can thus be drastically reduced, a simplification of 
the stocks held by the clinic that should not be underestimated, 
making this an essential tool for quality management and for 
increasing efficiency in stock inventory. 

List of references available at www.zmk.aktuell.de/literaturlisten

Authors: Prof. Dr. Claus-Peter Ernst, Dr. Andreas Sebus, Dr. 
Christine Nauth, Dr. Helga Schaffner

Case images 1–5: © Prof. Dr. C-P Ernst
Case 6: © Dr. A. Sebus

Figure 56 shows the try-in of a glass fiber 
post (EasyPost, Dentsply Sirona). After pre- 
treatment of the post with the Visalys 
Restorative Primer and cleaning of the 
canal system with AH Cleanser (Dentsply 
Sirona), as well as application of the Visa-
lys Tooth Primer in the tooth, the glass 
fiber post was cemented with Visalys 
CemCore (this time using the opaque 
shade) and the internal build-up of the 
entire tooth was carried out. Figures 57 
to 59 show the two-step insertion of Vi-
salys CemCore Opaque after an interim 
curing of the first increment for 40 sec 
and Figure 60 shows the radiographic 
check of the root filling and the core 
build-up. The occlusal part of the cavity 

Fig. 57: Cementation of the post with Visalys 
CemCore Opaque with the yellow filter of the 
microscope in place.

Fig. 58: First layer of Visalys CemCore Opaque after 
polymerization without the yellow filter.

Fig. 59: Completed, filled cavity.

Fig. 56: Try-in of a glass fiber post (EasyPost, 
Dentsply Sirona).

Fig. 60: Radiographic check of the root canal filling 
and the core build-up applied without any bubbles 
in the upper left 1st molar.
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was reduced occlusally a few minutes later by a colleague and the definitive restoration 
was carried out with a traditional light-curing composite.
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