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ABSTRACT  

The presented cases describe the use of ceramic inlays as an alternative for conventional, direct 

restoration of crown lesions in the posterior teeth. Selected teeth were vital molars with class I and II 

Black caries lesions, in a normal occlusion relation and without periodontal changes. Ceramic 

restorations are considered an excellent option for restoring posterior tooth morphology, when the 

aesthetics needs are superior and cavity size exceed the indication for direct composite restorations. 

Clinical studies have shown that the success of ceramic inlays depends on the adhesion between the 

surface of the tooth and the inlay, with a success rate of between 85% - 89.6%. Conclusions The use 

of inlays as a minimally invasive solution represents a progress in prosthodontic treatment, but the 

success depends on the correct conception of the treatment plan and on the clinical-technological 

execution. 
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INTRODUCTION 

Modern dentistry evolves with the increase 

of the aesthetic requirements of the patients. 

The dynamic development of the single-unit 

restoration technology, through the 

continuous modernization of the techniques, 

theories and technologies in prosthodontics, 

as well as the improvement of the physical 

and chemical properties of the biomaterials, 

has exceeded the expectations of many 

specialists. Thus, an increasing number of 

therapeutic variants and technologies are 

made available to practitioners providing 

optimal and stable results from both 

morphological and functional point of view. 

The treatment of dental lesions with inlays 

becomes a necessity especially for biological 

reasons. In order to achieve the biological 

demands, each step of the therapeutical 

algorithm must be correctly done, starting 

with the developing a comprehensive 

treatment plan until the adaptation and 

cementation of the prosthetic piece, and the 

long-term follow-up [1]. 

The inlays are rigid bonded restorations, 

made in dental laboratory and subsequently 

cemented into specially designed and 

prepared cavities. Inlays restore the 

morphology affected by crown lesions 

(cavities), in conditions superior to the direct 

filling restorations [2-4]. Their use in the 

treatment of carious lesions is due to some 

advantages, such as: 

 improved morphology of occlusal 
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surface, 

 restoration of contact point, cervical and 

periodontal embrasures 

 prevention of cusps fracture when 

covering them - (inlay-onlay) 

 resistance, reliability 

 aesthetics (for ceramic and composites). 

The increased aesthetic demands of the 

patients, the alleged toxicity of the amalgam, 

as well as the emergence of new technologies, 

motivate their increased use in everyday 

practice. Ceramic inlays are considered an 

excellent option and an aesthetic alternative 

for first and second-class Black metal inlays. 

At present, numerous ceramic systems are 

available for the manufacture of inlays. 

Regarding the selection of ceramic material, 

studies have shown that glass fiber reinforced 

ceramics has an acceptable success rate. 

Glass ceramics are more aesthetic and have a 

higher adhesion resistance to resin cementing 

materials. Today all-ceramic materials can be 

divided into three categories: predominantly 

glass-based ceramics, glass-filled particle 

ceramics and polycrystalline ceramics 

(without glass content) [5]. 

Ceramic restorations require a careful 

knowledge of the clinical case and the 

clinical-technological algorithm. Establishing 

a complete diagnosis opens the way to a 

flexible treatment, with possibilities of 

alternating the therapeutic directions. 

 

Case 1 

The 21-year-old patient came to the Dental 

Prosthetics Clinic for a class I Black decay on 

upper left first molar (26) (Fig. 1). Ceramic 

inlay was chosen as treatment solution. 

The characteristics of the class I cavity for 

inlay were: the cavity has the shape of a clover 

with a depth of 2 - 2.5 mm, flat or concave 

floor, 15° diverging walls toward occlusal, with 

a thickness of 2 mm, smooth, round internal 

line angles, 90° cavosurface margins (Fig. 2). 

Putty-wash one-step technique impression 

was used, with two different consistency 

addition silicones: Elite HD and Light Body 

Fast - addition silicone by Zhermack. The 

working cast in a super hard die stone class 

IV type was obtained. On this model, an IPS 

E.max Press (Ivoclar Vivadent, Lichtenstein) 

ceramic inlay was made (Fig. 3). This is a 

high-strength lithium disilicate glass ceramic 

allowing an excellent esthetics and a flexural 

strength rating over 400 MPa. 

After checking the inlay on the model and 

in the oral cavity, it was cemented with 

RelyX (3M ESPE), a dual cure, adhesive 

resin cement (Fig. 4). 

 

Case 2 

Patient D.A. - 22 years, came for 

masticatory disorders caused by the fracture 

of the composite filling on the lower right 

first molar (46) (Fig. 5). For morphological 

and functional reasons, including the extend 

of the lesion, aesthetic demands and fracture 

resistance, an IPS E.max Press (Ivoclar 

Vivadent, Lichtenstein) ceramic inlay was 

recommended.
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Fig. 1 - The initial 

situation 

Fig. 2. The aspect of 

the preparation 

Fig 3. The ceramic 

inlay on the model 

Fig. 4. The final aspect 

of the restauration 

 

After the removal of the fractured 

restoration, a class II inlay cavity was made 

with the following characteristics:  

- 2 mm deep clover shape horizontal 

cavity,  

- concave pulpal floor,  

- 15° divergent toward occlusion lateral 

walls,  

- cavities limits outside the contact points,  

- 2 mm of isthmus width,  

- divergent walls towards the adjacent 

tooth, 

- 1.5 – 2 mm pulpal wall width, 

- flat parapulpar wall and divergent toward 

occlusion with the insertion axis of the 

restoration,  

- and smooth 90° cavosurface margins.  

Adequate reduction, isthmus width, and 

smooth 90° cavosurface margins are 

mandatory for ceramic material to be able to 

withstand the significant loads to which it is 

subjected (Fig. 6). 

As in the previous case, putty-wash one-

step technique impression was used, with two 

different consistency addition silicones: Elite 

HD and Light Body Fast - addition silicone 

by Zhermack. Super hard die stone class IV 

type working cast was used for an IPS E.max 

Press (Ivoclar Vivadent, Lichtenstein) 

ceramic inlay fabrication (Fig. 7).  

After checking the inlay on the model and 

tooth, it was cemented with RelyX (3M 

ESPE), and final occlusal adjustment and 

finishing were performed (Fig. 8). 

 

 

 

  

Fig. 5. Initial aspect Fig. 6. The 

preparation aspect 

Fig. 7. The 

restauration on the 

model 

Fig. 8. The final 

aspect 

 

DISCUSSIONS 

At present, in dentistry, emphasis is placed 

on preserving the dental structure using 

minimally invasive restorations. For this 

reason, restorations such as ceramic inlays are 

considered more attractive than amalgam 

restorations for 1st and 2nd Black class [6]. 

Ceramic inlays are reliable restorations for 

the treatment of posterior vital teeth due to 

their advantages: very good aesthetics, long 

survival rate, abrasion resistance, high 

flexural strength, versatility, conservative 

preparation. 

The posterior teeth are subjected to 

functional and parafunctional loads of 

different intensities and directions. Intraoral 

loads range from 10 to 430 N and all studies 

show that oblique forces generate higher 

stress than those exerted in the long axis of 

the tooth. Apart from the occlusal loads, the 

material, design cavity and the restorative 

procedure are other factors influencing the 

stress distribution in the restoration, tooth and 

dental support tissues [7].  
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In the last decades, multiple and varied 

clinical studies evaluated the clinical 

performance of ceramic inlays. Especially 

during the last one, significant improvements 

have been made in ceramics, bonding, and 

technology used in the manufacturing 

process. Therefore, caution is needed when 

considering the studies evaluating the 

longevity of any dental restoration, inlays and 

onlays in particular. 

Many studies have shown a success rate of 

around 96.7%. In 2000, Reiss, cited by Hopp 

d Land evaluated 1011 CEREC inlays for 12 

years and reported a success rate of 89% with 

a fracture rate of only 8% [8]. Another 

retrospective study evaluated 141 inlays on 2 

surfaces and 155 inlays on 3 surfaces, which 

reported a survival rate of 89.6% [9]. 

Frankenberger et al. showed that IPS 

Empress inlays and onlays, exhibited 

satisfactory clinical outcomes over a 12 year 

clinical period, with significantly fewer bulk 

fractures for the restorations luted with dual-

cured resin composite [10]. Guess et al. found 

that all ceramic materials IPS e-max and PRO 

CAD, seem to be indicated for partial 

coverage restorations on molars [11]. 

Another factor that must be considered is 

that traditional fillings can reduce the strength 

of a natural tooth by up to 50%. Contrary, 

being bonded directly onto the tooth using 

special high strength resins, inlays and onlays 

can actually increase the strength of a tooth 

by up to 75% [6]. The resin cement used in 

adhesive restorations is elastic and under 

stress conditions, it tends to deform, leading 

to higher fracture resistance. The success rate 

of the inlays is related to an uncompromised 

bonding between tooth and ceramic.  

A successful minimally invasive approach 

using ceramic inlay requires proper case 

selection and evaluation. The margins should 

be placed supragingivally for a successful 

adhesion. The cavities should not extend 

outside the enamel-cement junction. In the 

idea of achieving a balance between the 

preservation of the dental structure and the 

resistance of the materials, the authors 

concluded that the ideal design of the cavity 

for inlay requires a cavity depth of 1.5-2mm; 

the width of the cavity must be 1/3 of the 

interspaced distance and the rounding of the 

internal angles [12-15]. 

 

CONCLUSIONS 

1. The use of ceramic inlays, as a treatment 

variant in dental lesions on the posterior 

vital teeth, is a restorative option of a 

superior aesthetic. 

2. The long-term success of a posterior 

ceramic restoration depends on many 

factors such as clinical situation, cavity 

preparation, chosen ceramic material, 

technological procedure. 

3. When properly used, ceramic inlays are 

an alternative far superior to direct 

restorations, being a progress in 

minimally invasive prosthetic treatment. 
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