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Abstract 

The restoration of extensively damaged endodontically 

treated teeth remains a challenge. Their biomechanical 

deterioration impacts the tooth’s long-term prognosis. 

Endocrown is an adhesive restoration with minimally 

invasive preparation.1,2 This monolithic, ceramic adhesive 

restoration requires specific preparation techniques to 

satisfy criteria that are primarily biomechanical in nature: 

a cervical margin in the form of a butt joint and a 

preparation of the pulp chamber that does not extend into 

the root canals. The remaining tooth substance is thus 

more robust, resulting in increased longevity. The present 

review emphasizes on this simple and efficient concept 

which is compatible with the philosophy of biointegrated 

prostheses. This type of reconstruction, which is still 

uncommon, should be more widely known and used..3 

Keywords: endocrown, pulp chamber, monolithic, butt 

joint, endodontically treated teeth  

Introduction 

 Restoration of endodontically treated teeth with large 

coronal destruction is still a clinical challenge, especially 

due to the loss of strength characteristics associated to the 

removal of pulp and surrounding dentin tissues.3 Coronal 

retention of the restoration is usually compromised, thus 

intraradicular posts combined or not with core materials 

may be required. 4,5 

The true breakthrough in the restoration of endodontically 

treated teeth was the introduction of adhesion, propelled 

by the development of effective dentin adhesives.7 The 

chief advantage of adhesive restorations is that 

macroretentive elements are no longer mandatary as long 

as enough surface is available. With this approach, the 

insertion of radicular posts has become the exception 

rather than the rule when applying conventional 

restorative techniques. In fact, minimally invasive 

preparations, with maximal tissue conservation, are now 

considered ‘the gold standard’ for restoring ETT.4 Pissis  

was the forerunner of the endocrown technique and has 

described it as the ‘mono-block porcelain technique’.8 In 

1999, the endocrown was described for the first time by 

Bindle and Mörmann as adhesive endodontic crowns and 

characterized as total porcelain crowns fixed to 

endodontically treated posterior teeth.9 These crowns 

would be anchored to the internal portion of the pulp 

chamber and on the cavity margins, so macromechanical 

retention is provided by the pulpal walls, and 

micromechanical retention is obtained by the use of 

adhesive cementation.6 
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Discussion 

Preparation designs for Endocrown 

The main purpose for the use of Endocrowns is to attain 

an all-ceramic bonded restoration that is minimally 

invasive of root canals. Therefore, the Endocrown 

preparation is different from the conventional full 

coverage crowns. Several studies described the endocrown 

preparation following Bindl and Mormann technique. 

While few studies described some modifications to the 

original preparation. 

Occlusal reduction 

An overall reduction in the height of the occlusal surface 

of at least 2 mm in the axial direction is required. This 

reduction can be achieved by drilling 2-mm-deep grooves 

as guides, then using a green diamond wheel bur to reduce 

the occlusal surface. 

The bur is oriented along the major axis of the tooth and 

held parallel to the occlusal plane (Fig. 1). Its shape allows 

control of the orientation of the reduction and ensures a 

flat surface, which determines the position of the cervical 

margin or “cervical sidewalk.” The cervical margin should 

be supragingival; however, if clinical factors or esthetics 

require, the margin can follow the gingival margin. 

Differences in level between the various parts of the 

cervical margin must be linked by a slope of no more than 

60° to avoid a staircase effect. Enamel walls less than 2 

mm thick should be removed. 

 

Figure 1: Preparation of the cervical margin or “cervical 

sidewalk” using a wheel bur held parallel to the occlusal 

plane.3 

Axial reduction 

This step primarily involves eliminating undercuts in the 

access cavity. A cylindrical-conical green diamond bur 

with a total occlusal convergence of 7° is used to make the 

coronal pulp chamber and endodontic access cavity 

continuous (Fig. 2). With the bur orientated along the long 

axis of the tooth, the preparation is carried out without 

excessive pressure and without touching the pulpal floor. 

Removing too much tissue from the pulp chamber walls 

will reduce their thickness and the width strip of enamel. 

The depth of the cavity should be at least 3 mm. 

 

Figure 2 : Axial preparation using a cylindro-conical drill 

to make the coronal pulp chamber continuous with the 

access cavity.3,10,11 

Finishing and Polishing of Cervical Band 

The bur used in this step has the same taper as the one 

used in axial preparation, but a larger diameter and a finer 

particle size. It should be guided around the entire surface 

of the cervical band to remove micro-irregularities and 

produce a flat, polished surface (Fig. 3) 
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Figure 3: Polishing the cervical band3 

Removal of Gutta Percha and Pulpal floor Preparation 

The entrance to the pulpal canal is opened. Gutta percha is 

removed to a depth not exceeding 2 mm to take advantage 

of the saddle-like anatomy of the cavity floor. This should 

be done with a nonabrasive instrument to maintain the 

integrity of the canals entrance. 3,13,15 

Indications and Contraindications 

The endocrown is suitable for all molars, particularly 

those with clinically low crowns, calcified root canals or 

very slender roots. The endocrown is contraindicated if 

adhesion cannot be assured, if the pulpal chamber is less 

than 3 mm deep or if the cervical margin is less than 2 mm 

wide for most of its circumference. 3,12 

Material Selection 

Glass-ceramics: Glass-ceramic has the advantages of 

biocompatibility and biomimicry,15,and its wear 

coefficient is close to that of the natural tooth.16 In 

addition, the single interface of this 1-piece restoration 

enhances cohesion. 

Bonding Agent: The bonding material constitutes the 

critical interface between the restoration and the prepared 

tooth.21 In addition to its adhesive properties, its modulus 

of elasticity is important as it must be able to absorb 

pressure, just as the dentin enamel junction (DEJ) does.22 

The interface includes all prepared surfaces. Products that 

must be photopolymerized require the use of a high-power 

lamp that must be able to reach light-triggered initiators 

on the pulpal floor, under layers of ceramic that 

sometimes exceed 7 mm. 

Moreover, the appearence of ceramics that had high 

mechanical strength and were capable of being acid etched 

(such as those reinforced with leucite or lithium 

disilicate), allied with the adhesive systems and resinous 

cements, made it possible to restore posterior teeth, 

especially molars, without cores and intraradicular posts.31 

Conventional vs Endocrown 

Conventional restorations are usually prepared using 

materials with different elastic moduli, i.e. metals or glass-

reinforced fibers for the post portion and resin composites 

or ceramics for the core/crown portion. Considering that 

the stiffness mismatch between dentin, luting cement, and 

the restorative system may influence stress distribution, 

with the higher the number of interfaces between distinct 

materials the lower the stress distribution, the monoblock 

nature of endocrowns would support more stress loading 

than the multi-interfacial nature of conventional 

restorations.1,2 

Cementation 

Eugenol-containing root canal sealers are believed to 

inhibit the polymerization of resin cements. This problem 

may be overcome by cleaning of the root canal walls and 

acid etching. Cleaning all of the gutta percha and eugenol-

containing root canal sealer in the canal is necessary. 

Debris on the rough surfaces of the root canal prevents the 

adequate roughen of dentin and polymerization of resin 

cement. 

Both light- and dual-polymerizable luting resins can be 

adequately polymerized when they are used for luting 

thick indirect endocrown restorations.6,7 
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Longevity and Effectiveness 

In a systematic review by Govare et al1, it was concluded 

that endocrowns appear to be a promising alternative for 

restoring molars treated endodontically and with extensive 

loss of tooth structure. As observed in the clinical studies, 

a successful endocrown restoration requires a good 

preparation design and good mastery of bonding 

techniques to limit failures due to displacement. The new 

nanocomposite resins and lithium disilicate seem to have 

advantages in the fabrication of endocrowns. 

In a systematic review and meta-analysis by Augusto et 

al2, it was concluded that endocrowns may perform 

similarly or better than the conventional treatments using 

intraradicular posts, direct composite resin or inlay/onlay 

restorations. 

Preparation and Stress Distribution 

The butt joint, or cervical sidewalk, is the base of the 

restoration — with a band of peripheral enamel that 

optimizes bonding.27 The goal is to achieve a wide, even, 

stable surface that resists the compressive stresses that are 

most common on molars.8 The prepared surface is parallel 

to the occlusal plane to ensure stress resistance along the 

major axis of the tooth. 

The pulpal chamber cavity ensures retention and stability. 

Its shape — trapezoidal in mandibular molars and 

triangular in maxillary molars — enhances the 

restoration’s stability.3 

There is no need for additional preparation. The saddle 

form of the pulpal floor enhances stability. This anatomy, 

along with the adhesive qualities of the bonding material, 

makes it unnecessary to attempt further use of post 

involving root canals.2,5,7The compressive stresses are 

reduced, being distributed over the cervical butt joint and 

the walls of the pulp chamber.3 

 

 

Conclusion 

The preparation for endocrowns is rational and can be 

performed quickly. The supragingival position of the 

cervical margin preserves the marginal periodontium, and 

facilitates impression making. The all-ceramic monolithic-

type construction, made by pressure molding or 

machining, endows the endocrown with mechanical 

strength. These forces are distributed over the cervical butt 

joint and axial walls, thus moderating the load on the 

pulpal floor. The endocrown fits perfectly with the 

concept of biointegration and belongs among the 

restorative options for posterior endodontically treated and 

badly damaged molars. 
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