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Abstract

Case Report

Introduction: The restoration of endodontically treated molar continued to be a challenging issue. After endodontic
treatment, generally the tooth is exposed to a higher risk of fracture. Endocrown as a minimal invasive restoration
could be a wise alternative for restoring molars with large coronal destruction and limited interocclusal space.
Observation: Through this work, we present a clinical case report of an endocrown-type restoration, fabricated from
lithium disilicate ceramic (IPS e.Max CAD) in a maxillary first molar with extensive coronal destruction associated to
cervical margin relocation. Discussion: We discuss the indication and use of endocrown to replace single crowns with
intraradicular retention. The supragingival margins of the endocrown preparation simplify rubber dam isolation, and
the adhesive procedure that’s why deep marginal elevation in this case was performed.
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INTRODUCTION

The restoration of endodontically treated tooth
(ETT) still remains a controversial topic because it’s
more susceptible to fracture as a result of a modification
in the mechanical properties and the loss of tooth
structure during endodontic treatment such as the loss
of marginal ridge integrity which is considered among
the factors contributing to the weakness of tooth [1].
Tooth pulp extirpation is associated to the dehydration
of the tooth, the increase in modulus of elasticity and
diminishing of fracture resistance [2]. Therefore, the
prosthetic treatment aims to protect the amount of
residual tissue from fracture to ensure the longevity of
both the restoration and the devitalized teeth.

The restorative approach regarding ETT has
changed in recent years with the development of
adhesive dentistry reducing the need to posts and cores
to restore the coronal tissue loss. These restorative
procedures couldn’t be possible without the evolution
of reinforced ceramics (such as leucite and lithium
disilicate-based ceramics), and dental adhesive systems

B3]

Pissis, in 1995, described for the first time the
ceramic monoblock technique for teeth with extensive
loss of coronal structure, in which the retention of the
restoration lies on the use of adhesive cementation and
macro mechanical retention in canal entrance [4]. Then,
Bindl and Mormann introduced the term “Endocrown”
to describe a mono-block ceramic crown bonded to a
depulped posterior tooth [5].

Endocrown can be used as a better alternative
to post-retained restorations in molars in situations of
excessive loss of coronal dental tissue and limited
interocclusal space, in which it is not possible to attain
adequate thickness of the ceramic covering on the metal
or ceramic substructures. It reduces failures related to
post placement which cause weakening of the roots, in
addition to the perforation risk during the preparation of
the post space [6, 7]. Endocrown machined using
computer-aided design and computer-aided
manufacture to ensure a precise marginal adaptation in
less time.

However, in some cases, the infra-gingival
situation of the limits of preparation, at the level of the
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sulcus or of the supra-crestal attachment (biological
space) is a frequent difficulty met. This complicates
isolation by means of rubber dam and the bonding of
indirect restorations with subgingival margins [8]. One
of the most conservative approach to relocate the
margin coronally is to apply a material such as
composite resin over the pre-existing cervical margin,
the so- called “deep margin elevation” (DME)
technique.

The goal of this paper is to present a clinical
case, in which an aesthetic and conservative posterior
endocrown was used to restore an endodontically
treated maxillary molar that presented extensive coronal
destruction. We will discuss through this work the
indication and the use of endocrown in combination
with a deep marginal elevation method.

CASE DESCRIPTION

A 25-year-old female was referred to the
department of fixed prosthodontics at the Faculty of
dental medicine of Monastir for treatment of tooth #26
which suffered from major coronal destruction and
needed to be restored.

The medical history was non-contributory. At
the first clinical examination, an extensive glass
ionomer cement restoration of a non-vital tooth (26)
was identified (fig 1). The tooth was treated
endodontically. After removing the coronal restoration
(fig 2), we noticed an important loss of tooth structure.
The pulp chamber was wide and deep enough. Gingival
tissue was inflamed in the distal region, but there was
preserved biologic space. Besides, we observed a
reduced interocclusal space. The prosthetic decision
was to restore tooth (26) with an endocrown fabricated
from lithium disilicate ceramic (IPS e.Max CAD).

Fig. 1: Clinical condition of tooth #46 with extensive glass ionomer cement restoration

Fig. 2: The molar after removal of the restoration

The preparation for the endocrown is different
from the conventional full coverage crown: A minimum

of 2 mm occlusal height reduction should be achieved.
Then, the Preparation of the cervical margin or
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“cervical sidewalk” using a wheel bur held parallel to
the occlusal plane. Differences in levels between the
various parts of the cervical margin should be linked by
a slope 60° to escape a staircase effect. The cervical
margin should be supragingival; in this case, it was
necessary to perform a deep margin elevation (DME) in
the distal region of the tooth to relocate the cervical
margin in a supragingival position to make easier the
adhesive procedure. It consists in applying an increment
of composite resin over the pre-existing cervical margin

to relocate it coronally. It was shown that this technique
increases tensile strength and therefore the adhesion of
the prosthetic part, since a good interaction exists
between the composite and the adhesive restoration [9].

DME should be applied with caution
respecting three criteria: capability of field isolation (fig
3), the perfect seal of the cervical margin provided by
the matrix (fig 4, 5), and no invasion of the connective
compartment of biological width.

Fig. 5: Application of flowable composite or Nano hybrid composite resin after the application of extended sectional matrix
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After DME, we used a cylindrical-conical floor. Removing too much tissue from the pulp chamber
diamond bur with a total occlusal convergence of 7° to walls will reduce their thickness and the width strip of
create continuity between the coronal pulp chamber and enamel. The depth of the cavity must be at least 3mm
endodontic access cavity, without touching the pulpal (fig. 6).

Fig. 6: Preparation for endocrown was made

Conventional impression was made using a 2- Preparation was provisionalized using Acrylic Resin
stage putty and washes addition-reaction silicone (Elite Block Technique (fig 8 a, b).
HD+ (putty and light body), Zhermack) (fig 7).

Fig. 8: Provisional restoration using acrylic resin block technique

On insertion day, the restoration (fig. 9) was - Etched with 9.0% hydrofluoric acid
tried-in to check marginal and interproximal fit, shade (Ultradent) for 20 sec, rinsed with water (Fig
and occlusion. 10.a),

- Etched with phosphoric acid (Ultra-Etch,
After trying in the restoration, its surface should be Ultradent) for one minute as an additional
treated following this protocol: surface cleaning procedure, rinsed with water.
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- Cleaned, dried with an air spray and coated
with a silane-coupling agent (Monobond S,

Ivoclar) (Fig 10.b).

Fig. 9: Endocrown frabicated from IPS emax Cad

a

Fig. 10: Endocrown Surface treatment, a) Etched with 9.0% hydrofluoric acid, b) Coated with a silane-coupling agent

Then, tooth-surface treatment was done under
rubber dam isolation. Selective enamel etching was
performed using 37.5%phosphoric acid (Meta etchant,
META Biomed) for 20 s then rinsed. A layer of
universal adhesive (Tetric N Bond universel, lvoclar
Vivadent) was then applied to the whole fitting surface
of the tooth, actively rubbed on the surface for 20 s,
gently air-thinned to avoid excess of adhesive, then
light cured for 20 s.

Dual-cured resin cement (Variolink, lvoclar
Vivadent) was then applied to the intaglio surface of the
restoration. The endocrown was then inserted and the
excess cement removed following an initial light curing
for 1- 2 s. Light curing for 40 s was then carried out for
each surface. The margins were then covered with a
layer of glycerine gel (Liquid strip, Ivoclar Vivadent)
and light curing was performed for 10 s to minimize the
oxygen inhibition layer (Fig. 11).

Fig. 11: Final aspect after cementation
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DiscussIiON

The rehabilitation of the endodontically treated
tooth (ETT) has been always a debate topic, no
restoration consensus is admitted and the choice of
restorations is most often a dependent practitioner.

Full crowns and partial coverage onlays have
been always the gold standard to restore aesthetically
and functionally the damaged endodontically treated
posterior teeth. The endocrown is another form of
adhesive indirect restoration that incorporates the core
and cuspal coverage as one unit, which is bonded to the
remaining tooth structure to avoid the use of posts and
cores build up [10, 11]. This minimally invasive
treatment strategy presents several advantages in
comparison with the classical post and core approach:

(1) Tooth tissue preservation;

(2) Reduced risk of catastrophic failures such as
root fractures, root perforation and
contamination of the endodontic system and
failures related to the amount of adhesive
interfaces to create;

(3) No need of sufficient interocclusal space and
several appointments, and decreased cost [12].

Since the retention of the endocrown is
ensured essentially by the bonding, it is crucial to use
prosthetic materials, which can be resin bonded to tooth
tissues. Clinical studies about endocrowns usually refer
to glass-ceramic materials, particularly feldspathic
ceramic, fabricated with a computer-aided design and
manufacturing (CAD/CAM) process [13].

In Fact, Lithium disilicate ceramic have
favourable physical properties, good aesthetics, and
they are etchable ceramics, which can be effectively
bonded to resin cement and tooth structure. However,
when milled from ingots, it requires an additional step
of crystallization which could increase marginal gaps.
This additional step is also time consuming and could
be considered a disadvantage to the material [14, 15].

Hybrid ceramics are a new category of
ceramics with a dual ceramic-polymer network that
incorporates the benefits of ceramic and composite
materials offering strength, flexibility, crack prevention
properties and a superior abrasion behaviour. They can
be bonded to the tooth immediately after their milling
which is an advantage over other materials [16].

Currently, indirect ceramic restorations are a
satisfactory clinical alternative to restore damaged
posterior teeth. Unfortunately, bonding of indirect
restorations needs to be well executed under a dry
working field which is a key point for the clinical
outcome of these restorations, which makes it difficult
to insert them directly to the dentin in deep proximal
boxes with a tissue loss that could extend beyond the
cemento-enamel junction (CEJ) [17]. This complicates
isolation by means of rubberdam and the luting of

extensive indirect restorations with subgingival margins

8].

To solve this problem, many approaches can
be indicated: in fact, the surgical crown lengthening
procedure is the most invasive one and it can lead to the
destruction of the biological width, if it’s not well
planned and conducted [18]. However, this treatment is
not always desired by the patient that’s why forced
orthodontic eruption may be an aesthetic and minimal
invasive alternative, but it’s a time consuming when he
patient is pressed to restore his tooth [19].

A less invasive, practical alternative approach
is to perform a deep margin elevation (DME), a concept
proposed already over 25 years ago. DME relocates the
cervical margin of a subgingival preparation
supragingivally, using a resin composite material.
Subsequently, indirect ceramic or  composite
restorations could be luted in an isolated workfield
using rubberdam [20].

In some cases of subgingival margin, we can
place rubber dam to isolate the operative field with no
need to perform DME, but it will be difficult to the
laboratory technician to achieve the proximal
emergence profile easily. The aim of performing DME
is to facilitate impression; the fabrication of the
restoration with supragingival margin, the bonding
procedure and even the elimination of excess of luting
composite is much easier [21].

Bresser and al through a-vitro study,
demonstrated that there’s no significant difference was
found between the fracture strength of groups restored
with and without DME, independently of the used
material [22].

The choice of the material for DME is still a
debate issue. A study by Roggendorf, M. J. et al.,
showed that a meticulous application of hybrid
composite layers is the best way to prevent the
formation of gaps. On the other hand, Dietschi et al.,
noted that flowable composites, which are materials
with an intermediate modulus of elasticity, having more
favorable marginal adaptation compared to packaging
composites. Due to the low viscosity, the flowables are
easily applied to deep proximal areas, resulting in fewer
voids, and perfectly wet the bonding surface, which
makes them favorable for use in DME. On the contrary,
there are studies showing that high-filled composites
have an advantage due to their lower contraction stress
during polymerization and higher resistance to
deformation under load [8, 23].

Rocca et al., found that that the type of
composite did not have a significant influence on the
marginal adaption. A study by Frankenberger et al.,
reported that the marginal quality to dentine was
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influenced to a greater extent by a meticulous layering
technique, but not the type of material [24].

Other materials used for DME include resin
modified glass ionomer cement (RMGIC). However,
RMGIC lacks sufficient strength to withstand
masticatory forces and have inferior mechanical
properties as compared to contemporary composite
resin materials [25].

Deep margin elevation is an innovative
technique, reduces tissue impact related to surgical
crown lengthening, making it a worthy alternative of
interest. Further clinical studies to determine the long
term performance of this treatment approach should be
encouraged.

CONCLUSION

The endocrown appears more and more as a
restoration of choice for damaged endodontically
treated molars by preserving as much of the remaining
tooth as possible. Its indication is linked to the
evolution of properties of ceramic materials, hybrids
and polymers but also bonding materials. The
association of indirect restorations with DME have a
good survival rate, however longer follow-up is needed
as degradation of the restorations is seen over time.
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