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Abstract
Providing endodontically treated young permanent first molars in children with esthetic full
coverage crowns may be a challenge especially if these crowns will be used later for bonding of
orthodontic tubes or brackets. Yes, there is ready made zirconia crowns but still the bonding with
zirconia may be an issue of controversy. This case reported using lithium disilicate endocrown as
an esthetic full coverage permanent crown in an endodontically treated young permanent molar in
child with posterior cross bite that need orthodontic correction. With this type of crowns the patient
is provided with an esthetic crown without reducing the axial tooth surfaces and in the same time
leaving the buccal surface free for bonding of orthodontic tubes. More ever the lithium disilicate
material itself is an etchable material to which the tubes can be bonded too.
Case report (J Int Dent Med Res 2020; 13(4): 1573-1577)
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Introduction
Nowadays, the gold standard for restoring
endodontically treated teeth (ETT) is minimally
invasive restorations1. Endocrown as an example
of these; is a one piece core and crown
restoration that is adhesively luted to
endodontically treated molars2,3. Pissis4 was the
forerunner of the endocrown technique, however;
In 1999, the term “endocrown” was described for
the first time by Bindle and Mörmann 5.
Indications of endocrowns includes;
Interocclusal space not enough for post core and
crown6, to avoid surgical crown lengthening
where ferrule cannot be established as the
endocrown margins are mainly equigingival 3,7,
calcified, curved or short root canals where post
application is difficult2, and for young permanent
endodontically treated molars8,9.
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When compared with conventional
crowns, endocrowns have many advantages
which are; short clinical time and low cost 10,
preservation of sound enamel and dentin that is
removed during conventional axial surface and
ferrule preparation as endocrowns are usually
prepared without ferrule11,12, higher fracture
resistance due to more thick occlusal portion and
better stress distribution13,14.
Two preparation designs of endocrowns
described in the literature, a standard one (nonferrule containing, flat or classic) consists of a
circumferential 1.0-1.2 butt margin and a central
retention cavity inside the pulp chamber3,4.
Another design with 90-degree shoulder (ferrule
containing) was also described 15.
The endocrown material have an
influence on its performance. It should be
fabricated from a material with modulus of
elasticity close to that of the tooth structure to
distribute occlusal forces along the bonded
surface16. It should have enough bond strength to
the underlying tooth structure 16. Resin ceramic
and lithium disilicate are the most used 17-19
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A heated debate still occurring on the
ideal technique for restoration of ETT since they
are considered to have a higher risk of fracture
than vital teeth20-23.
The posterior unilateral crossbite in
children is usually associated with a shift of the
mandible during mouth closure due to premature
contacts24-26. This leads to irregular masticatory
cycle and significant increase in bite fore even
after
being
orthodontically
corrected 26-31.
Therefore; endodontically treated posterior teeth
in such cases may be more prone to fracture.
Cuspal coverage with indirect restoration
have been reported to improve the outcome of
the endodontically treated teeth 32-34. An improved
survival of ETT with satisfactory coronal cuspal
coverage has been attributed to a reduction in
microleakages and the protection of the
remaining tooth structure34,35. On the contrary,
when restored with composite resin without
indirect cuspal coverage, endodontically treated
teeth have a lower success rate, with a 5-year
survival rate of 63%36.
The purpose of this report is to discuss
the use of an endocrown as a minimally invasive
method of cuspal coverage used for the
restoration of an endodontically treated lower first
molar in a child with a unilateral posterior cross
bite.
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Figure 1. Preoperative clinical photograph.

Case Report
A 12 years old male child came with
severe pain related to lower left side of the mouth.
He had no past medical problems. On clinical
examination (fig.1) and radiograph (fig.2) failed
composite restoration in tooth# 36 was found. As
per endodontic principles a decision of
endodontic treatment of #36 was taken. After
completion of endodontic treatment; a flowable
composite base was used to seal permanently
the root canal orifices and block out the
undercuts. Lithium disilicate (IPS E-max press)
endocrown was selected as a post endodontic
restoration in this case. The shade of the
restoration was selected before tooth preparation.
The tooth preparation was carried out by making
2mm
occlusal
reduction
creating
the
circumferential butt margin (fig.3 A& B). Vinyl
poly siloxane definitive impression was then
made (fig.4) and sent to the dental lab for
fabrication of the restoration.
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Figure 2. Preoperative radiograph.

Figure3A. Endocrown preparation.
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Figure 3B. Endocrown preparation showing
occlusal clearance and cross bite .

Figure 4. Definitive impression.

Figure 5. Intalgio surface of endocrown after
hydrofluoric acid etching.
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Figure 6. Intalgio surface of endocrown after
silane application.
During cementation, rubber dam was
applied, and provisional restoration removed,
then marginal fit, selected restoration shade and
occlusion were checked before cementation.
The intaglio surface of the ceramic
endocrown was etched with 9.5 % hydrofluoric
acid for 60 seconds (fig.5), rinsed thoroughly with
water and ultrasonically cleaned to remove any
impurities that may interfere with the adhesion
process, and then dried with air. Silane coupling
agent (ESPE Sil) was applied to the etched
intaglio surface of endocrown (fig.6) then allowed
to air dry for five minutes.
The prepared tooth surface was etched
with 37% phosphoric acid etching gel for five
seconds then rinsed with water and dried. A totaletch single bottle adhesive system (Single Bond)
was applied and light cured for 20 seconds (LEDF Light Curing Machine).

Figure 7. Post-operative photograph at once
after cementation.
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Figure 8. Post-operative radiograph.
A suitable amount of a dual cured resin
cement (RelyX ARC) was squeezed out the
dispenser syringe then mixed and applied to the
intaglio surface of endocrown which is seated
under finger pressure until excess cement came
out of the buccal and lingual surfaces. To remove
excess cement an initial light curing of five
seconds was done. A final curing of 60 seconds
was then done on the buccal and lingual surfaces.
Finishing of the margins was done with finishing
burs and then polished with Astropol polishing
system from Ivoclar Vivadent. Dental floss
passed with light friction between tooth #35 and
#36, figure 7 shows the result immediately after
cementation. Figure 8 shows the post-operative
radiograph.
Discussion
Management of carious permanent
molars is important for the quality of life and jaw
growth37. They are the first posterior teeth to
erupt and the most affected by dental caries38.
They exert the highest force during chewing 39.
Cavity depth has been quantified as one
of the highly critical factors in determining the
reduction in tooth stiffness and risk of fracture 1.
Due to larger pulp chamber size; the cavity depth
in permanent teeth of younger patients may be
more than it in elder people so it may be more
prone to fracture.
The original focus on strength of ETT
shifted towards failure modes, postless
approaches like endocrowns have been
proposed to improve the chances of repair40.
In a recent systematic review, Failure
modes of endocrowns and traditional crowns
were observed in the different studies. The main
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cause of endocrown failure was loss of retention
(53% of failures), which simply can be repaired
by recementation. For the traditional crowns,
crown fracture was the main reason for failure
(53%)41.
Clinicians should continue to base
decisions about how to restore root-filled teeth on
their own clinical experience. the presented case
if restored with composite without crown, the
failure may be catastrophic splitting of the crown
which accelerates tooth loss.
Endocrown has been selected because it
is minimally invasive, covers and protects all the
cusps like conventional crowns, however; it has
no direct effect on the periodontal tissues as the
margins are completely far supragingival.
This report gives an idea to the general
dental practitioner; who are playing a key role in
managing the development of dentition; about
new treatment options of endodontically treated
molar teeth in young age.
Conclusions
The presented case illustrates how an
endodontically treated molar tooth in a child with
posterior cross bite can be protected against
fracture due to abnormal masticatory cycles,
expected occlusal changes during orthodontic
treatment in the future.
Clinical significance: Endodontically
treated permanent first molar teeth in child with
posterior cross bite are more prone to fracture
due to abnormal masticatory cycles. Restoring
such teeth with minimally invasive restoration
with favorable failure mode like endocrown may
be a choice.
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