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Abstract 
Introduction: The restoration of endodontically treated teeth remains a challenge. The use of post and core restorations is no longer justified. 

The purpose of this systematic review is to determine whether endocrowns are a reliable option.

Materiel and Methods: Databases such as PubMed, Scopus, Web of Science, Cochrane Library were searched from 2009 up to 2022 in order to 
find clinical studies that evaluated endocrowns. For the meta-analysis, survival rate of endocrowns and crowns was compared using a random effect 
model and 95 % confidence intervals.

Results: 3 clinical trials fulfilled the inclusion criteria. Endocrowns showed an excellent survival rate from 86.9 % to 99%. Meta- analysis 
showed no statistically significant difference between the two types of restorations.

Conclusion: Literature suggests that endocrown is a reliable option to restore damaged teeth. However, and given the lack of studies, these 
results must be interpreted carefully. Further studies are necessary to confirm these findings.
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Introduction
On a daily basis, every dentist is required to carry out 

permanent fillings after root canal treatment. Those fillings should 
be watertight and fit ideally into the tooth morphology. However, the 
restoration of dilapidated teeth remains a real challenge until those 
days. In fact, the chosen treatments must preserve and protect the 
remaining dental structure while satisfactorily restoring aesthetics, 
shape and the function of that tooth. The popular idea that a pulp less 
tooth is more fragile than the vital tooth, until today, practitioners 
prefer to use full-coverage crowns with intra-radicular anchors for 
the restoration of these teeth. Still despite the considerable effect of 
intra-radicular anchors in reducing the failure rate of restorations 
of depulpated teeth, Dietschi shows that root post does not  
strengthen the tooth structure and may even increase the risk of 
fracture. Indeed, a post modifies the distribution biomechanics of 
the forces exerted on the tooth during its placement and during the  

 
masticatory function. This contributes to the formation of fragility 
along the root, explaining the increased risk of fracture root canal 
for teeth restored with a coronal-radicular reconstruction [34].

However, current trends have largely evolved and are moving 
towards less systematic and less invasive treatments. It is no longer 
possible to mutilate intentionally the teeth in order to adapt the 
tissues to a technique of restoration. It’s up to the technique to 
adapt to the residual tissue [13]. Indeed, thanks to increasingly 
efficient bonding protocols to enamel and dentin, new approaches 
to tooth restoration have emerged. Therefore, it becomes possible, 
when the conditions allow it, to eliminate intra-radicular anchoring 
elements thanks to bonding [18].

The endocrown seems to combine the desired qualities of the 
reconstruction on non-vital teeth which where tissue economy and 
biocompatibility, a bonded interface that absorbs stresses, and a 
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material most often resistant to high stresses. The endocrown is 
therefore placed as an interesting alternative to the restoration of 
depulpated teeth. The endocrown is a monolithic prosthetic cap 
with cameral anchorage, in ceramic or composite resin, bonded 
to a depulped tooth. It offers a complete cusp covering and rests 
in the pulp chamber to meet the retention requirement, combined 
with the adhesion offered by bonding. This systematic review, 
through the available literature, seeks to establish a starting point 
for reconciling current views on what type of restoration. Indeed, 
it aims to determine the survival rate of long-term endocrowns 
with a minimum follow-up period of three years per compared to 
conventional full recovery crowns.

Materials and Methods:

This systematic review conformed to Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses guidelines (Moher et al. 
2009). Information Sources We searched the following databases 
for articles published between 2009 and 2019 that compared 
survival rate of endocrown and full crown: CDSR (via Cochrane 
Library), DARE (via Cochrane Library), CENTRAL (via Cochrane 
Library), CMR (via Cochrane Library), HTA (via Cochrane Library), 
EED (via Cochrane Library), Web of Science, Scopus, ScienceDirect, 
LILACS, OpenGrey et Google Scholar. References of the included 
articles were further checked manually.

Search Strategy 

Initially, PICOS questions defined the search strategy as 
follows: P (population) comprised patients who has endodentically 
treated permanent teeth that needed prosthetic intervention; I 

(intervention) included endocrown and full crown; C (comparison) 
with full overage crown; O (outcomes and study design) was 
the survival rate; and S (study type) comprised cross-sectional 
retrospective prospective comparative studies longitudinal and 
cohort studies with a period of following time more than 3 years. 
The following MeSH terms, search terms, and their combinations 
were used in the MEDLINE search: (Endocrown) AND (crown) AND 
(2009:2019 [pdat])) AND ((survival) OR (success)) OR (failure) 
AND (2009:2022 [pdat])).

Study Selection and Eligibility Criteria

 All titles and abstracts of the selected studies were first assessed 
for the following inclusion criteria: clinical studies (prospective 
studies, retrospective studies, or RCTs) with a follow up time up to 
3years. The full text was evaluated for articles without abstracts or 
for abstracts with an insufficient description. After evaluating the 
full text of the articles according to the previously defined exclusion 
criteria: articles with the following features, in English or French, 
were considered ineligibles, articles with follow up period shorter 
than 3 years; case reports, literature reviews, protocols, interviews, 
and in vitro studies; studies conducted in isolated groups (bruxism, 
hypoplasia, others).

Data Collection Process 

Two calibrated reviewers (I.K. and C M) collected the data 
from selected articles into structured tables. Disagreement for the 
variables collected occurred in 7% of cases. Discrepancies were 
resolved by consensus and a third examiner (N.S.) was consulted.

Results 

Study Selection

Figure 1: Methodological approach of the systematic review.
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The literature search explored 13 different databases: MEDLINE 
(via PubMed), CDSR (via Cochrane Library) Library), DARE (via 
Cochrane Library), CENTRAL (via Cochrane Library) CMR (via 
Cochrane Library), HTA (via Cochrane Library), EED (via Cochrane 
Library), Web of Science, Scopus, ScienceDirect, LILACS, OpenGrey 
and Google Scholar. The search strategies employed yielded 545 

studies [Figure 1]. After evaluating the titles and abstracts and 
eliminating duplicates, 371 articles were identified; 361 of these 
were excluded after title and abstract revision. Finally, 3 articles 
were included for quantitative analysis and analysis of risk of bias 
Study Characteristics [16,24,29].

Assessment of risk of bias [Figure 2].

Descriptive study

Figure 2: Review of articles by the Cochrane Collaboration.

Table 1: Distribution of initial restorations.

 
Endocrowns Crowns

Total
M PM I M PM I

Roggendorf (29) 12 0 0 8 6 7 33

Otto (24) 20 5 0 21 19 0 65

Fages (16) 235 0 0 212 0 0 447

Total 272 273  

M: Molar, PM: Premolar

Table 2: Distribution of failures according to each study.

Failures
Adhesion Loss Tooth fracture Ceramic fracture Secondary caries

EC C EC C EC C EC C

Roggendorf (29) 0 0 2 0 0 0 1 0
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Otto (24) 2 0 0 0 1 2 0 0

Fages (16) 0 0 0 0 1 5 0 0

Three prospective clinical trials were included in the qualitative 
analysis. They were published between 2012 and 2017 [Table 
1]. Summarizes the distribution of restorations for each sector. 
272 endocrowns, 267 were molars and 5 premolars. Of the total 
273 crowns placed, there were 7 incisors, 25 premolars and 241 
molars. premolars and 241 molars. The follow-up periods ranged 
up to 7 years [29,16] and 10 years [24] [Table 2]. Throughout the 
follow-up period, patients were lost to follow-up (dropout) which 
explains the difference between the number of initial restorations 
and those examined. The modified USPHS criteria were used for 
the clinical evaluation of the restorations [29,24]. These include 
clinical verification of shade stability, surface condition, anatomical 
form and marginal adaptation and assign one of three one of the 3 
adjectives (Alfa, Bravo or Charlie). For the marginal adaptation we 
add Delta to express a fracture, loss or mobility of the restoration 
which is considered a is considered a failure. Roggendorf [29] adds 
other evaluation criteria such as marginal discoloration marginal 

discoloration, proximal contact, proximal caries and statistical and 
dynamic occlusion.

He also evaluates, using a scoring system, the degree of 
satisfaction of the patients: 21 out of 25 patients answered very 
satisfied with their satisfied with their restorations, 3 satisfied and 
one patient was unable to express his degree of satisfaction because 
of his condition (dementia). In the last study, Fages [16] uses clinical 
criteria to evaluate the condition of the restorations such as partial 
fracture of the ceramic with a partial loss of the prosthesis, tooth 
fracture, marginal caries or endodontic complications. Out of a total 
of 271 endocrowns examined, 6 molars and one premolar failure 
resulting in secondary caries, 2 vertical fractures of supporting 
teeth, 2 losses of the supporting teeth, 2 bond losses and 2 ceramic 
fractures [Table 2]. Of the 265 crowns examined, 6 molars and one 
premolar failed, all resulting in of the 265 crowns examined, six 
molars and one premolar failed, all resulting in ceramic fracture 
[Table 3].

Table 3: Distribution of failures according to localization.

Localization
Molars (M) Premolars (PM)

EC C EC C

Roggendorf (29) 3 0 0 0

Otto (24) 2 1 1 1

Fages (16) 1 5 0 0

Meta-analysis:

This meta-analysis was conducted for the dichotomous values 
which are the survivability of restorations using Revman 5.4 
software The two groups of hypotheses compared are: the group 
restored by endocrown entitled ‘endocrowns’ vis-à-vis the group 
restored by classic crown entitled ‘crown’. The review that has no 
complications or a 100% survival rate for both groups was not 

included in the Forest Plot because it presents an event zero and 
a non-computable value of P. The selected effect mode is ‘Random’ 
taking into account intra- and inter-study variability and any 
non-standard studies are not taken into consideration during our 
research.

Results were considered significant if the P value calculated for 
the selected studies is less than 0.05, the 95% confidence interval.

Figure 3:

The ‘Events’ present the number of surviving restorations out 
of the ‘Total’ number of restorations studied in the group [Figure 3]. 

The Forest plot of the survival of prosthetic restorations for a long 
follow-up time ([7-10 years]) included 3 studies, with a total of 271 
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endocrown and 265 crowns. The overall effect diamond touches the 
no-effect line meaning there is no statistically significant difference 
in the survival of the 2 types of restorations (p=0.48; I2= 75%) 
[Figure 4]. The forest plot comparing the survival of prosthetic 
restorations covering the molars only also included 3 studies 

with a total of 266 endocrowns and 238 crowns. The overall effect 
diamond touches the no-effect line meaning there is no statistically 
significant difference in the survival of the 2 types of restorations 
(p=0.68; I2=49%).

Discussion

This study involved 271 endocrowns and 265 crowns, which is 
a relatively large number compared to other systematic reviews [1] 
120 endocrowns in the systematic review by Alves de Carvalho et 
al [2] and 114 in that of Wittneben et al [33]. However, this result 
should be considered with caution since only three studies were 
included. An important consideration is that all of the included 
studies focused on posterior teeth, with only one study on molars 
and premolars [24]. Five premolars were restored by endocrown vs 
25 premolars by classic crowns which does not allow us to compare 
them alone in a subgroup in the meta-analyses Although premolars 
are easier to restore compared to molars, thus explaining their 
preferable use in in vitro studies [26], the endocrowns have been 
shown to be more prone to failure when bonded to the premolars. 
Indeed, this is confirmed by the study of Bindl et al. [8], in 2005, 
which shows a clear difference in the longevity of the restorations 
compared to endocrowns between molars and premolars. The 
observed survival rate for molars is 87.1%, while it is only 68.8% 
for premolars. This can be explained by the fact that the surface 
available for the bonding was greater on molars compared to 
premolars. The relationship between the base of the crown and 
the height of the crown could cause a greater leverage effect for the 
premolars than for the molars [8].

In addition, the premolars can be subjected to horizontal 
forces (not axial) during function, which can cause stress to the 
adhesive interface and lead to more failure [6]. Endocrowns have 
demonstrated excellent survival rates, around 86.9% [29], 90.5% 
[24] and 99% [16] which are close to crowns. These very good 
results confirm the results of previous studies on the endocrown 
with present a survival rate of 82.3% for Wittneben et al. [33], 
88% for Alves de Carvalho and coll. [2] and 87.1% for Bindl et al. 
[8]. Knowing this, these results show that endocrown restorations 
are a reliable approach and can replace crowns to restore the 
endodontically treated teeth. However, these results should be 

considered with caution given the small number of studies included 
in this review.

In this review, a total of seven endocrowns failed compared to 
seven crowns. The most common technical failures were loss of 
adhesion of the restorations (n=2) and ceramic fractures (n=2). 
The most encountered biological failures resulted in the fracture of 
the supporting tooth (n=2) and secondary caries (n=1). For crowns, 
ceramic fracture (n=7) is the main cause of failure. Roggendorf 
et al. [29] explained that these complications were not caused 
by the design of the endocrown, but they were mostly related to 
other factors (bruxism, poor hygiene) [21-23]. For Otto [24], the 
loss of adhesion can be explained by the stabilization insufficient 
through the retentive part of the pulp chamber. In that case residual 
wall height was 2mm. However, the depth of the cavity within the 
pulp chamber should be at least 3 mm [15-19]. For Fages [16], 
the endocrown having failed following a partial fracture of the 
ceramic was a wisdom [27] that is rarely restored prosthetically. 
This fracture occurred 3 months after bonding. For crowns, the 
majority of failures occurred during the first year which indicates 
a mechanical problem between the material used, the occlusion 
preparation rather than a problem of fatigue.

For the feasibility and to improve the mechanical properties, 
the studies have used the CAD/CAM technique for milling 
prostheses. Only one material has been used which is feldspathic 
ceramic (Vita Mark II). As a result, no comparison could be made 
and no conclusion could be drawn to designate the best restorative 
material [28,29].

Most of the in-vitro studies found in the literature have used 
as restorative material hybrid ceramic (Cerasmart) and glass-
ceramic (lithium disilicate) [3-9]. The endocrowns in ceramic resin 
restoring the premolars had higher fracture toughness and failure 
rates lower than those of glass-ceramic endocrowns [30-34]. A 
possible explanation for this is that the modulus of elasticity of the 

Figure 4:
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ceramic resin is comparable to that of dentin and can thus better 
distribute the occlusal forces along the adhesion surface of the 
premolars, thus improving the resistance to fracture and reducing 
failure rates [35-36].

Limits of the revue

The search in this review is limited, because some search 
engines were not free of charge. The number of included studies 
was limited, especially after extrapolation of comparable data 
and the development of the qualitative and quantitative study 
(the meta-analysis). Further comparative studies and especially 
randomized controlled trials with a long follow-up period are 
follow-up period are still needed to confirm that the restoration 
of restoration of pulped teeth with endocrown is a feasible option. 
These studies must include a larger number of participants, a well-
detailed clinical protocol, several types of materials and different 
groups of teeth.

Conclusion

We conducted a systematic review of the literature in the aim 
of identifying studies focusing on the longevity of endocrowns 
compared to conventional crowns along the length term. We have, 
at the end of this work, demonstrated that there is no significant 
difference concerning the survival rate of the two groups. However, 
given the small number of studies conducted, the clinical follow-up 
not considerable and especially the absence of randomized clinical 
trials dealing with this subject, caution should be exercised in 
interpreting these results.
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