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problem of creating micro porosity and providing adherence of resin to 
crystalline ceramics, some methods have been proposed and advocated 
in the literature. They include applying primers containing acidic 
methacrylates, laser irradiation and deposing reactive silicate layers on 
the zirconia surface. 

Successful adhesion depends on proper cleaning of the internal 
surface of the restoration conducting to a strong link between the 
cement and the restoration [3]. According to recent studies, analysis of 
results leads to the fact that surface treatments of ceramics, mechanical 
or chemical, have an important influence on adhesion strength for both 
Zirconia based ceramics and glass ceramics [3,16]. But, it is also very 
important to remember that Zirconia crowns can also be cemented 
with conventional cements if adequate crowns preparation design 
provides sufficient retention without bonding [14].

Case Report 
A 22 year old female patient was referred to the Department of 

Prosthodontics at Monastir University. She had unilateral congenitally 
missing lateral incisor. Her medical history was non relevant while the 
dental history revealed that an orthodontic treatment was set up with 
a space opening leading to a correct spacing for the left  missing lateral 
incisor. The patient was wearing ESSIX appliances and was looking 
for a symmetrical aspect and a pleasing full smile (Figure 1).  She was 
requiring a minimally invasive approach as possible.

Intra oral examination showed a peg lateral incisor in the right side 
which can complicate the treatment and compromises the symmetrical 
final aspect. Soft tissues were healthy and oral hygiene was evaluated 
as good. The edentulous ridge was measured and it was suitable for 
adequate dimensions of lateral incisor. The adjacent teeth were vital, 
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Introduction
All clinicians are in general agreement that, the success of non-

metallic restoration primarily depends on the luting agent. In fact, it 
guarantees an effective and durable adhesion with the dental structure 
[1]. Nowadays, there are increasing cases where retention and strength 
of the restoration are reliant on bonding [1-3]. Adhesive bonding 
systems are introduced in dental practice not only to improve the 
retention but also to achieve better aesthetic results and maintain high 
ceramic strength. According to recent studies, bonded all-ceramic 
restorations show a higher fracture resistance than conventionally 
cemented restorations [4-11]. This arises from the fact that resin cement 
used in bonded restorations is elastic and it tends to deform under 
stress conducting to a higher resistance to fracture. As a consequence 
when selecting the bonding system, the elastic modulus of the material 
is of interest [12]. 

Based on the chemical composition especially the content of 
the glass phase, ceramics are generally classified into glass ceramics 
(silicate) and crystalline ceramics (oxide) which are also, called high 
strength core ceramics. Glass ceramics are characterized by a dominant 
glass phase. Whereas, crystalline ceramics are defined as a group of 
ceramics containing not more than 15% silica with little or no glass 
phase [13]. 

When the clinician deals with bonding of silica-based ceramic 
restoration, the material surfaces are usually etched by hydrofluoric 
acid with or without grit blasting for mechanical interlocking, 
and then silanated in order to create a topography conducting to 
micromechanical and chemical bonding to dental resin cements. It 
seems to be an easy task but it requires knowledge of adhesive principles 
and meticulous adherence to the clinical protocol. The application of 
appropriately selected adhesive material with proper technique will 
ensure a successful long term clinical outcome [3].

When it comes to zirconia based restorations, the chemical bonding 
using resin cements still questionable. In fact, it is a key problem faced 
using crystalline ceramic restorations and considered as a challenging 
task confronted by such clinicians.  Contrary to silica based ceramics, 
its surface cannot be etched by hydro fluoric acid which is the usual 
chemical means to condition the surface [14,15].  To overcome the 

Abstract
The use of all-ceramic crowns offers the potential for improved aesthetic results compared to conventional ceramo-

metal crowns. Silica/glass-based all-ceramic crowns are more translucent than alumina or zirconia-based crowns and 
therefore have better optical properties. However, they are mechanically weaker and need to be used in conjunction 
with resin bonding cements.  It is accepted that adhesion between ceramics and resin cements is provided by two major 
mechanisms namely micromechanical attachment and chemical bonding. Due to its resistance to aggressive chemical 
agents, chemical bonding of zirconia is difficult when compared to silica-based ceramics materials.

In this paper, we discuss the luting modalities of both glass ceramics and zirconia based ceramics through a clinical 
report. It describes a case of rehabilitation of a missing lateral incisor and a peg lateral incisor using zirconia Cantilever 
Bridge and a ceramic veneer. Depending on material properties, the zirconia based restoration was mechanically 
bonded meanwhile the ceramic veneer was chemically bonded. The final result was esthetically acceptable and the 
patient was satisfied.
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free from caries and fillings with a suitable crown volume and height. 
Careful occlusion evaluation showed that canine guidance was lost in 
favor of a premolar and molar guidance. A radiographic exam had been 
established for a diagnosis and a treatment plan.  A mock up aiming 
the simulation of the final shape and shade of the peg lateral incisor 
was performed using resin composite. Diagnostic casts were waxed to 
assess the treatment plan. 

For the replacement of the missing lateral incisor, Tomographic 
Dental Scans analysis revealed that implant therapy was not suitable. 
In the same context, micro cracks were detected on the canine which 
contraindicates fixed partial restorations. So the decision of a zirconia 
based all ceramic resin bonded fixed partial denture was rejected. In 
this case, a ceramic veneer using a lithium disilicate reinforced glass 
ceramic was indicated to reshape the peg lateral left incisor. The 
decision of based zirconia cantilever bridge, in order to replace the 
agenetic lateral incisor, was retained. In fact, laboratory investigations 
of the fracture resistance of zirconia based cantilever bridge provided 
disappointing results. However, depending on the framework design, 
fracture loads were approximately between 350 N and 550 N suggesting 
that zirconia based cantilever bridge should not be recommended for 
the clinical replacement of only a missing posterior tooth. 

Clinical procedure

The preparation was done using Index silicone guide in order 
to control the reduction and prevent over contours (Figure 2). 
Preparation margins were supra gingivally placed on the peg lateral 
incisor. Meanwhile, they were intrasulcularly placed on the canine for 
more retention. 

A cantilever provisional bridge was, elaborated using auto 
polymerized resin TEXTON (SS White, Ce 0473, Prima Dental Group, 
England), putty index made from the wax up and cemented with 
temporary cement (Temp Bond Type I Class 1Ce 0086, Kerr, Italy). 
Temporization for the ceramic veneer was done using resin composite 
followed by spot etching of the prepared surface. 

The full arch impression was made with a combination of heavy and 
light silicon (HydroC, Detax, Germany). The shade was determined 
with a shade guide (Vitapan 3D Master). The framework of the bridge 
and the ceramic veneer were manufactured using the CAD/CAM 
technology (Figures 3 and 4). After try in stage, the framework was 
veneered with a compatible porcelain system with a thickness between 
1 mm to 2 mm (Figure 5). An aesthetic try in of the restorations was 
made before final staining and glazing.  For a secure bonding, the use 
of rubber dam was necessary.

The treatment of ceramic surfaces starts with the etching of internal 
surface of the veneer with hydro fluoric acid after waxing the external 
surface in order to protect it from acid action (Figure 6). Silane coupling 
agent was then applied (Figure 7). When it comes to conditioning teeth 

surfaces, the prepared surfaces were first cleaned using chlorhexidine 
(Figure 8). The peg lateral incisor was etched for 15 sec using 37% 
phosphoric acid and then rinsed off (Figure 9). Third, it was coated 
with bonding agent in thin layer and polymerized for 15sec (Figures 10 

Figure 1: Initial situation showing an impaired aesthetic aspect.

Figure 2: Preparation of abutment teeth.

Figure 3: CAD/CAM procedure design of the ceramic veneer.

Figure 4: CAD/CAM procedure design of the cantilever bridge.

Figure 5: Final restorations.
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and 11). Finally, resin luting agent is applied to the restoration and the 
preparation. The restoration was seated and excess luting material was 
removed. The restoration should be supported while the resin is cured. 
Gross excess resin can be removed after a spot cure. Light curing is then 
done in accordance with the resin manufacturer recommendations. In 
the same time, the internal surfaces of the bridge were abraded with 
50 µm aluminum oxide particles at a pressure of 1.0 bar. Reducing the 
pressure during air abrasion and using particles up to 50 µm in size is 
beneficial to avoid structural defects of zirconia.  A special care should 
be given to protect the feldspathic veneering porcelain from abrasion. 
The bridge was then cemented using the resin relyX UnicemR. 

Luting of the ceramic veneer was a chemical bonding meanwhile; 
it was a mechanical bonding after surface roughening for the Zirconia 
based bridge (Figure 12). The patient was satisfied with the result 
(Figure 13).

Discussion
In spite of advantages of all ceramic restorations including 

biocompatibility and aesthetic appearance, there are still disadvantages 
to their use. In fact, they are brittle which can lead to catastrophic 
fracture, especially in silica/glass based ceramics. In such cases, 
strengthening effect of adhesive luting been proved by several studies 
[14]. It provides additional reinforcement to both the restoration and 
the dental tissue.  Effective adhesion achieved between the cement-
restoration and cement-dentin interfaces conducts to an effective 
distribution of the occlusal forces along the restoration and dental 
structure [3]. Due to the elasticity of used resin cement, which tends to 
deform under stress conduction, resistance to fracture was improved.

In addition, the infiltration of resin creates a micro- mechanical 
Figure 6: Etching of the ceramic veneer.

Figure 7: Application of the silane coupling agent.

Figure 8: Rubber dam placement and surface tooth cleaning.

Figure 9: Treatment of the tooth surfaces: etching.

Figure 10: Application of the primer.

Figure 11: Photo polymerization.
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ordinary silane chemistry also may not improve the affinity of resin 
cements for zirconia [23,24,27]. This fact makes bonding of zirconia 
difficult when compared to silica-based ceramics materials [28]. In 
this context, some scientists suggested the application of a fused 
glass ceramic on the zirconia surface which is then etchable and as a 
consequence able to adhesive cementation.

Because of the difficulty in creating mechanical and chemical 
bonding in zirconia, alternative methods have been explored and 
surface grinding is a commonly used alternative for roughening 
the surface of Zirconium dioxide (ZrO2) to ensure only mechanical 
bonding.  These methods include grinding using abrasive paper or 
wheels, particle air abrasion using Aluminium oxide or other abrasive 
particles and grinding using diamond burs. These grinding methods 
are generally easy to apply in dental environment [29].

Generally, there are few in vitro studies on the long term resin 
bond to zirconia ceramics. Due to high fracture resistance and its 
composition which differs from silica based ceramics, zirconia based 
restorations can be cemented conventionally, as recommended by 
some manufacturers, thus mechanically retaining them to the teeth 
[30]. Moreover, in some instances high strength ceramic restorations 
do not require adhesive bonding to tooth structure and can be placed 
using conventional cements which ensure only a micro-mechanical 
retention. However, mechanical resin bonding is desirable in many 
clinical situations when the prepared tooth is unsually short [24].

Conclusions 
Adhesive luting is fundamental procedure for strengthening 

glass ceramics and not affecting the strength of crystalline ceramics. 
To overcome the problem of creating microporosity and providing 
adherence of resin luting agents to crystalline ceramics some methods 
have been proposed. Due to high fracture resistance and its composition 
which differs from silica based ceramics, zirconia based restorations 
can be cemented conventionally.
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