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Abstract Clinical trials that evaluated endo crown restorations

Introduction: Endo crowns are formed from a mono with follow up were included in the study. Case reports,

block which are anchored to the internal portions of the
pulp chamber and cavity margins, thus obtaining macro-
mechanical retention by the pulpal walls and micro
retention by adhesive cementation.

Aim: The purpose of the present study was to assess the
survival rate of endodontically treated teeth with endo
crown based on a systematic review of the literature.
Materials and method: Two review authors in
dependently assessed the titles and abstracts of all
documents. The titles and abstracts of all reports

identified through the electronic searches were read.

case series, pilot studies, reviews and in vitro studies and
language other than English were excluded from the
study. This report followed the PRISMA Statement. A
total of 10 studies were included in this review.

Results: 10 clinical studies were included in the
qualitative analysis and were published between 1999
and 2021. Follow up periods were from 6 months to 19
years, showing a success rate varying from 68.75 to
100% in premolars and 80% to 99.8% molars. Out of
total 548 posterior teeth evaluated in 10 clinical studies,

only 43 reported failures.
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Conclusion: Endo crowns appears to have acceptable
long term survival rate for endodontically treated teeth.
Additional well designed clinical studies and
randomized control trial with long term follow up are
needed to validate the results of their use in premolars as
well as in anterior teeth.

Keywords:  Endo crown; survivability; lithium di
silicate; endo dontically treated teeth

Introduction

Rehabilitation of endodontically treated teeth(ETT) with
extensive coronal destruction pose clinical challenge
since they are more prone to fracture, due to loss of
strength associated with removal of pulp and surround
ing dentin.! For posterior ETT, a post-endo dontic
restoration with cuspal protection is traditionally re
commended to reduce the potential of tooth fracture.?®
Incidence of tooth fracture after endodontic treatment
was lower in posterior teeth with cuspal protection;
cuspal-coverage restoration significantly improves
clinical success in posterior ETT.* With the advent of
adhesive dentistry and increasing emphasis on minimally
invasive principles, the use of endo crown is re
commended. Gulabivala and Ng (2019) defined endo
crowns as monolithic composite or ceramic endo crowns
which incorporate a dowel extension into the pulp
chamber for retention.®

Objective

The purpose of the present study was to assess the
survival rate of endodontically treated teeth with endo
crown based on a systematic review of the literature
Materials and Methods

This study followed the PRISMA statement guidelines.
The population, intervention, control, and outcome
(PICO) for this systematic review were defined as

follows:

» The population - participants undergoing endo dontic
treatment;

* The intervention — endo crowns;

* The comparison — no comparators

* The outcome measures - survival rates

Study selection

Two review authors independently assessed the titles
and abstracts of all documents. The titles and abstracts of
all reports identified through the electronic searches
were read.

Clinical trials that evaluated endo crown restorations
with follow up were included in the study. Case reports,
case series, pilot studies, reviews and in vitro studies and
language other than English were excluded from the
study.

Data Extraction

For each of the identified studies included, the following
data were then extracted on a standard form, when
available:

» year of publication

» study design

* number of patients

 type of material used

+ adhesive system used

* Reason for failure

 follow-up period

» Success rate

Quality Assessment

Effective Public Health Practice Project (EPHPP) tool.
This tool provides a standardized means of assessing
study quality by providing overall methodological rating
of strong, moderate or weak.

Results

An electronic search of articles published from January
1995 to June 2020 undertaken in September 2021, with

an updated search carried out in may 2021, in the
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following databases: PubMed/Medline, Web of Science,
Cochrane, Scopus and Google Scholar. The search
strategy in the databases resulted in 2350 papers. 1605
articles were cited in more than one database
(duplicates). The independent screening of the abstracts
for those articles related to the aim of the review. Of the
resulting 43 studies, were excluded for not being related
to the topic or not presenting clinical cases). Additional
hand searching of journals and of the reference lists of
selected studies, plus the updated search, yielded two
additional papers. Thus, a total of 10 publications were

included in the review.

Search criteria

(endo crown OR endo crowns OR endo crown OR endo-
crown) AND (computer aided design OR endo
dontically treated teeth OR ceramic OR mono block OR
CAD-CAM, OR “depulped restoration” OR “no build up
crown” OR “no build-up crown” OR “no-post build up”
OR “no-post build-up” OR “endo crowns” OR “endo
crown” OR “endodontic crown” OR “endodontic
crowns” OR “adhesive endodontic crown” OR “adhesive

endodontic crowns™)

[dentibication

Independent electronic ssarch by

p) iﬂs'amwnmi yi.‘-l-lm' 1 :&F !! m 23

and selected (n=743)

Records seraened according to the title

Full text articles excluded with

g

3 Records after duplicates ramovadn=43
-

% Full text articles assessed for

] eligibility n=10

reasons (33)

Review article

Articlesin lanzuage other than
English

Studics
ime hided

Studtes included in qualitative synthesis (9)
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Table 1:

Author |Published|Study country Study [Reason forType of Luting Follow (Failed |Success rate |Conclusion
name design sample|failures restoration |agent used |up endo
crowns
Bindl and|1999 Prospective | Switzerland|19 Debonding, Cerec endo 26 1 95% - premolar| The overall
momann® Clinical secondary crowns months and molar clinical
caries 93.3% - molar |quality of the|
100%- CEREC endo|
premolar crowns  was|
very good.
Bindl et|2005 Prospective| Switzerland| 86 lAdhesive Feldspathic |Resin based|3 to 7|19 Premolar- Endo
al’ failure/ debond |porcelain Iposterior vears 68.75% preparation
Vertical root{lCAD-CAM |composite |55 +_| Molar — 87.1% |appeared
fractures (CEREC2) [(Tetric, 15 acceptable for
Periodontitis, Ivoclar Wivimonths molar crowns|
Inter radicular] dent); light| but inadequate|
osteitis cured for premolar|
crowns
Bernhart et|2010 Prospective 20 Endo crown| Cerec 3D  |Dual curing|2 years|2 96% after] CAD - CAM
al® study fracture, bonding lyear. fabricated crowns
Tooth fracture agent (Pana 90% after 2jrepresent a very
via, years promising  treatment|
kurrarary, alternative for endo
EUROPE) dontically treated
molars
adhesively luted allq
Roggendorf 2011 Prospective |Germany 12 Feldspathic (Wertical root|7 yvears 80% ceramic CAD/CAM
et al® observational porcelain fracture: generated restorations
longitudinal CAD-CAM |66.7% are suitable for]
(CEREC2) |Caries: restoration of extended|
33.3% coronal defects
Decerle etf2014 Prospective (Britian 16 Secondary caries |Ceramic Self- 6 1 100%  PM]
all? blocks - wvitaladhesive month and  90.9%)
mark IT. cement molar
(relvx
unicem  3M|
espe)
Otto 2015 Prospective | Switzerland|25 Ceramic bulk|Cerec 3Dual cured10 3 Endocrowns/The longevity of Vita
Mormann et fracture, (CAD/CAM)composite |years showed Mark II Cerec 3
alll Debond imethod and|luting agentand 8 90.5% shoulder crowns on
Wita Mark Ij(duo cementmonths survival onjmolars and premolars,
feldspathic |plus i molars andlas well as of
ceramic coltene) 75% onlendocrowns on molars |

premolars |proved to be--for
private practice--a very|
acceptable result,
while the premolay
endocrowns tended to
show a higher risk fon

failure.
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Botto et all> 2016 RetrospectivgUruguay |11 Loss due to|7 IPS 8 years|l 90 Endo crown is a
clinical trial periodontal Empress Dual curdto 19 conservative  and
involvement after|l gold alloy |cement years aesthetic technique-
12 years and 9|1 indirect sensitive procedure|
months composite used to restore
[posterior
endodontically

treated teeth, mainly
imolars, with a very|
good biomechanical
and functional
performance, and

very acceptable

longevity.
Belleflamme2017 RetrospectiveBelgium 64 Debonding 44.7 |10 98.8% Endo crowns were|
Etal 3 Clinieal trial Secondary caries months shown to constitute
Periodontal a reliable approach
disease  minor to restore severely
chipping) and damaged molars and
major fractures premolars, even in

the presence off
extensive  coronal

tissue loss ot

occlusal risk factors)
such as bruxism o
unfavourable
occlusal
relationships
Fages 2017 [Prospective 235 |Loss of{CEREC 3 VITA] 1 09.78
etall4 clinical trial restoration; unit: mark 2:
partial / totalDentsply VITA
tooth or ceramic|Sirona Zahn
fracture. caries Fabrik
Ma’aita et2021 [Randomized |Jordan 60 Zirconia —{lithium dual-cured |2 year |Zirconia|90.9% Lithium disilicate-
all® clinical trial debonded. disilicate- resin - 3. reinforced ceramic
Hybrid ceramicjreinforced  |cement Hybrid had fewer|
Endo crowns|glass- (RelyXTM ceramic- complications and
chipped/fractured|ceramic, Ultimate, 2 required less|
monolithic  |3M, intervention
zirconia andBracknell, compared with|
polymer UK) zirconia
infiltrated and hybrid ceramics
hybrid
ceramic
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Descriptive Analysis

10 clinical studies were included in the qualitative
analysis and were published between 1999 and 2021.
Follow up periods were from 6 months to 19 years,
showing a success rate varying from 68.75 to 100% in
premolars and 80% to 99.8% molars. Out of total 548
posterior teeth evaluated in 10 clinical studies, only 43
reported failures.

Discussion

According to the present systematic review endo crown
seemed to have good survivabilty rate ranging from
68.8% to 100 %. Several factors are associated to
survivability of the endo crowns, including differences
in design, thickness, and elastic moduli that endo crowns
have compared to conventional systems.® Also, ferrule,
usually found in conventional crowns, may cause the
loss of sound enamel and dentin tissues that would be
important for proper bonding, while endo crowns are
generally prepared without ferrule.!” Besides, the thick
ness of the occlusal portion of endo crowns varies from
3 to 7 mm, in contrast with conventional ones in which it
varies from 1.5 to 2 mm.*®

The most used ceramic materials for endo crown
restoration fabrication are leucite glass-ceramic, lithium
disilicate, zirconia, polymer infiltrated hybrid ceramic
and also they can be pressed or milled CAD/CAM
systems in the laboratory by processing the feldspathic
ceramic block.®°

Lithium disilicate and leucite reinforced ceramics had
the ability to acid-etched and had high mechanical
strength, which enabled them, associated with adhesive
systems, to make the posterior teeth restoration is
possible without using post and cores technique.’® The
main reason for failure in most of the studies was
debonding of ceramic endo crowns. The adhesives used

varied from dual cured luting cement 8 111214 ge|f-

©2023 1IDSIR, All Rights Reserved

adhesive resin cement ° to light cured resin based
composite material’. When light cured resin based
composite material was used adhesive failure was seen.
This may be related with inefficient curing light
penetration resulting in inadequate photo polymerisation
of the cement, thus decreasing bond strengths.” Two
molar debonds were reported by Otto & Mormann’ the
author attributes the failure to insufficient stabilisation
due to minimal pulp chamber extension of less than
2mm.

Otto and Mérmann et al used machinable composite
material as alternative to ceramic which has modulus of
elasticity close to that of dentin.!! He explained the
debonding of ceramic endo crowns to be due to the high
modulus of elasticity of the ceramic which transfers the
chewing force to the interface between the luting cement
and dentine, resulting in stress at the interface thereby
causing debonding of the endo crown restoration.
Ma’aita et al reported that, the lithium disilicate group
showed a 100% retention of endo crowns compared with
zirconia and hybrid ceramics.™ This can be attributed to
the reliable bonding technique and an elastic modulus
that is similar to dentin. Bindl et al. reported that endo
crowns are inadequate for premolars, having a failure
incidence of 31%, which showed a strong correlation
with the surface available for adhesion.” However
Decerle et al and Otto et al, concluded that the
fabrication of endo crowns is a reliable approach for
restoring both molars and premolars, even in the
presence of extensive loss of tooth structure or occlusal
risk factors. 1011

Clinical studies showed that the bonding system was
retained on the intaglio surface of loosened endo crowns
and failed at the dentine interface.®* This could be due
to the presence of sclerotic dentin in the pulp chamber

which results in poor adhesion than with sound dentin.’
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Also, when the residual height of the walls is less than 2
mm, shown to have a negative impact.'!

The other reason for failure was fracture of the
restoration”8111315  seen in 6 studies which may be
ascribed to the material used or due to insufficient
management of occlusal stress. Also, the Ceramic
material has been widely used with its advantage being
stiffness but due to its minimal elasticity can result in
catastrophic fractures. There were periodontal failures
which was reported in 3 of the studies.”2!2 Belleflamme
et al.*® reported a survival rate of 98.8% even in the
presence of occlusal risk factors such as bruxism and
unfavourable occlusal relationships. Botto et al*? used
both butt and chamfer finish margins while Fages et al'4
used butt finish margin and Belleflamme et al*® used
chamfer finish margins.

Conclusion

Endo crowns appears to have acceptable long term
survival rate for endo dntically treated teeth. Additional
well designed clinical studies and randomized control
trial with long term follow up are needed to validate the
results of their use in premolars as well as in anterior
teeth.

References

1. Mannocci F, Bertelli E, Sherriff M, Watson TF,
Ford TP. Three-year clinical comparison of survival of
endodontically treated teeth restored with either full cast
coverage or with direct composite restoration. The
Journal of prosthetic dentistry. 2002 Sep 1,88(3):297-
301.

2. Chan CP, Lin CP, Tseng SC, Jeng JH. Vertical root
fracture in endodontically versus non endo dontically
treated teethA survey of 315 cases in Chinese patients.
Oral Surgery, Oral Medicine, Oral Pathology, Oral
Radiology, and Endodontology. 1999 Apr 1;87(4):504-7.

©2023 1IDSIR, All Rights Reserved

3. Kumagai H, Suzuki T, Hamada T, Sondang P,
Fujitani M, Nikawa H. Occlusal force distribution on the
dental arch during various levels of clenching. Journal of
Oral Rehabilitation. 1999 Dec;26(12):932-5.

4. Ng YL, Mann V, Gulabivala K. A prospective study
of the factors affecting outcomes of non-surgical root
canal treatment: part 2: tooth survival. International
endodontic journal. 2011 Jul;44(7):610-25.

5. Gulabivala K, Ng YL. Value of root-filled teeth in
maintaining a functional dentition for life. British Dental
Journal. 2019 May;226(10):769-84.

6. Bindl A, Mdérmann WH. Clinical evaluation of
adhesively placed Cerec endo-crowns after 2 years-pre
liminary results. Journal of Adhesive Dentistry. 1999
Sep 1;1(3).

7. Bindl A, Richter B, Mérmann WH. Survival of
ceramic computer-aided design/manufacturing crowns
bonded to preparations with reduced macro retention
geometry. International Journal of Prosthodontics. 2005
May 1;18(3).

8. Bernharta J, Brauningb A, Alten burger ¢ M, Wr
basd K. Cerec® 3D Endo crowns—Two-year Clinical
Examination of CAD/CAM Crowns for Restoring Endo
dontically Treated Molars Cerec® 3D-Endo kronen—
Untersuchung der klinischen Bewahrung von CAD/
CAM-Kronen. International journal of computerized
dentistry. 2010; 13:141-54.

9. Roggendorf MJ, Kunzi B, Ebert J, Roggendorf HC,
Franken Berger R, Reich SM. Seven-year clinical
performance of CEREC-2 all-ceramic CAD/CAM restor
ations placed within deeply destroyed teeth. Clinical oral
investigations. 2012 Oct; 16:1413-24.

10. Decerle N, Bessadet M, Munoz-Sanchez ML,
Eschevins C, Veyrune J, Nicolas E. Evaluation of Cerec
endo crowns: a preliminary cohort study. Eur J
Prosthodont Restor Dent. 2014 Jun 1;22(2):89-95.

O

Page 2 2



Dr. Nihala Mariyam, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

11. Otto T, Moérmann WH. Clinical performance of
chairside CAD/CAM feldspathic ceramic posterior
shoulder crowns and endo crowns up to 12 years.
International journal of computerized dentistry. 2015 Jan
1;18(2):147-61.

12. Borgia Botto E, Baron R, Borgia JL. Endocrown:
Estudio clinico retrospectivo de una serie de pacientes,
en un periodo de 8 a 19 afios. Odontoestoma to logia.
2016 Nov;18(28):48-59.

13. Belleflamme MM, Geerts SO, Lou Wette MM,
Grenade CF, Vanheusden AJ, Mainjot AK. No post-no
core approach to restore severely damaged posterior
teeth: An up to 10-year retrospective study of
documented endo crown cases. Journal of Dentistry.
2017 Aug 1; 63:1-7.

14. Fages M, Raynal J, Tramini P, Cuisinier FJ, Durand
JC, Cuisinier FJ.  Chairside = Computer-Aided
Design/Computer-Aided  Manufacture  All-Ceramic
Crown and Endo crown Restorations: A 7-Year Survival
Rate Study. International Journal of Prosthodontics.
2017 Nov 1;30(6).

15. El-Ma'aita A, A. Al-Rabab'ah M, Abu-Awwad M,
Hattar S, Devlin H. Endo crowns clinical performance
and patient satisfaction: a randomized clinical trial of
three  monolithic ceramic restorations. Journal of
Prosthodontics. 2022 Jan;31(1):30-7.

16. Jotkowitz A, Samet N. Rethinking ferrule-a new
approach to an old dilemma. British dental journal. 2010
Jul 10;209(1):25-33.

17. Skupien JA, Luz MS, Pereira-Cenci T. Ferrule
effect: a meta-analysis. JDR Clinical & Translational
Research. 2016 Apr;1(1):31-9.

18. Motta AB, Pereira LC, Duda FP, Anusavice KJ.
Influence of substructure design and occlusal reduction

on the stress distribution in metal ceramic complete

©2023 1IDSIR, All Rights Reserved

crowns: 3D finite element analysis. Journal of Prostho
dontics. 2014 Jul;23(5):381-9.

Pagez 2 7



