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and a shift in approach towards minimally invasive dentistry, there is 

a paradigm change in the restorative modalities of root-filled teeth. 
Conventionally endodontically treated teeth were restored with post 

and core followed by a crown, but conservative restorative options 

have gained popularity with the advancements in adhesive 
techniques. Many studies have been done, but there is a need to re-

explore the scholarly literature with the changing trend. This review 

article provides a brief overview of the literature on the survival of 

endodontically treated posterior teeth in relation to the type of post 
endodontic restoration. A literature search of papers related to the 

survival of endodontically treated teeth and type of post endodontic 

restorations published till July 2021 was undertaken in PubMed, 
MEDLINE, SCOPUS, Web of Science and Science direct. A few of the 

keywords searched were: post endodontic restorations, survival, 

clinical performance, root canal treated teeth, endodontically treated 
teeth, success, resin composite, crown, cuspal coverage restoration. 

This article also describes the factors determining the survival of root 

canal treated teeth, pre-restorative evaluation and recent post 
endodontic restorative protocols to improve clinical performance.  

 

Keywords---Post-endodontic restoration, endodontically treated teeth, 

root canal treated teeth. 
 

 

Introduction  
 

Root canal treated teeth show loss of dental hard tissues due to caries, trauma 

and endodontic procedures, making the tooth more susceptible to fracture. 
Hence, endodontically treated teeth need to be restored such that they would 

provide strength to the tooth. The survival rates of teeth following root canal 

treatment vary between 86% and 93% for 2-10 years (1). Studies evaluating the 
survival of endodontically treated teeth instead of their success based on 

radiographic and clinical findings have emphasized the significance of post-

endodontic restoration on long-term prognosis (2). The success rate of root canal 

treatment is high, but if the coronal restoration is not appropriate, the 
endodontically treated teeth have to be extracted. 59.4% of endodontically treated 

teeth have failed due to inappropriate coronal restoration, whereas only 8.6% 

because of poor quality of endodontic treatment (3). There is limited literature 
available on the sole influence of post-endodontic restorations on the clinical 

performance of endodontically treated teeth. This review aims to assess the 

literature on the contemporary restorative approach for endodontically treated 
posterior teeth and provide guidance on current trends in adhesive restoration 

modalities that would stall the restorative cycle and warrant long-term survival of 

the root filled teeth. 
 

Search strategy 

 
This review is based on a literature search of articles in PubMed, MEDLINE, 

SCOPUS, Web of Science and Science direct published till July 2021 related to 

the survival of endodontically treated teeth and type of post endodontic 
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restorations. The following and other keywords searched were: post endodontic 

restorations, survival, clinical performance, root-filled, root canal treated teeth, 

endodontically treated teeth, success, resin composite, crown, cuspal coverage 

and direct restoration. 
 

Factors affecting restorability of endodontically treated teeth 

 
To warrant the prognosis of endodontically treated teeth following factors should 

be assessed before finalizing the treatment plan.  

1. Amount of remaining coronal sound tooth structure 
2. Crown root ratio  

3. Importance of the tooth in the treatment plan 

4. Determining the occlusal load on the tooth 
The occlusal load on the tooth should be analyzed before the treatment 

planning. If there is excessive attrition, then it suggests catastrophic 

loading, which would lead to either tooth fracture or post fracture or 

debonding of adhesive restoration in endodontically treated teeth(4). 

Parafunctional forces are several times more than the regular masticatory 

forces; hence occlusal interferences should be removed, and occlusal 

adjustment carried out to reduce the risk of failure (5).  

5. Anatomic Position of the tooth in the dental arch 

The location of the tooth in the dental arch should be considered before the 

treatment is planned. In posterior teeth, elasticity plays a vital role as 
compressive forces dominate (6), whereas flexural stresses dominate with 

anterior teeth (7); hence rigidity is an important aspect. 

6. Periodontal status  
 

Restorative modalities for endodontically treated posterior teeth: 

Intra radicular Posts 

 
The conventional approach for restoring endodontically treated teeth is post and 

core, followed by full crown placement. Endodontically treated teeth with 

extensive loss of tooth structure require placement of post that would facilitate 
the retention of core, though they do not reinforce the root (8).  Studies have 

pointed out that the presence of ferrule redistributes the applied stresses and 

significantly contributes to fracture resistance in nonvital teeth restored with post 
and core(9). The selection of the type of post to be used depends on the amount of 

residual coronal tooth structure. Fiber post can be used when there is a sufficient 

amount of remaining coronal dental hard tissue, whereas, cast posts are 
indicated in the case of moderate to severe tooth structure loss. Cast post and 

core is a time-consuming, laborious technique and involves laboratory 

procedures, making it an expensive modality. In contrast, prefabricated fiber 

posts can be completed in one visit and do not involve laboratory process and 
hence is a less expensive procedure (10). A meta-analysis by Zhou et al. 

comparing fracture resistance of cast post and fiber posts showed that the 

endodontically treated teeth restored with cast post and core were associated with 
catastrophic fractures in the middle third of the root or vertical fractures. In 

contrast, in the case of teeth restored with fiber posts, the failures were 

repairable, and that the fractures were in the cervical third of the root (11). This 
may be explained by the fact that the elastic modulus of fiber post is similar to 



         10322 

that of dentin, which contributes to the distribution of stresses. On the other 

hand, cast posts have a much higher elastic modulus than dentin and hence 
stress concentration in the root leading to unfavorable root fractures (11,9). 3D 

Finite Element studies have demonstrated that restorative materials like 

composite resin with elastic modulus comparable to dentine contribute to a more 
favorable outcome in endodontically treated teeth. Nevertheless, failures are still a 

concern when fiber posts are used for the restoration of root-filled teeth. 

 

Studies have demonstrated that post placement does not provide resistance to 
root canal treated teeth but may cause unfavorable fractures of the root; hence 

the use of posts in endodontically treated teeth is questionable (12,13). Post space 

preparation requires further removal of tooth structure that would compromise 
the strength of the tooth; hence decision to use the posts should be based on risk 

versus benefit assessment. An endodontically treated teeth with limited structure 

loss, placement of post does not offer any advantage (14,15). Hence postless 
approach should be considered to increase the survival rate. 

 

Role of Ferrule 
 

Various studies have been done to evaluate the effect of the ferrule on 

endodontically treated teeth, and it is suggested that the use of 1.5-2 mm of 

ferrule reinforces the fracture resistance of root-filled teeth (16). With the 
advancements in adhesive techniques, endodontically treated teeth with 2mm 

ferrule are restored with composite resin cores but without posts against 

conventional techniques using post and core build-ups (14).  
 

Indirect Full Coverage Restorations 

a. Cast Gold Restorations 
Cast gold crowns have been traditionally used to restore root-filled teeth 

because of their excellent durability and functional performance. However, 

with the technological development of ceramic and adhesive composite resin 
materials, these materials have become the choice of clinicians due to their 

superior esthetic properties and high clinical success. 

b. Metal Ceramic Crowns 

Metal ceramic crowns are used widely and are considered the gold standard 
for restoring endodontically treated teeth. A retrospective study has shown 

that the survival rate for metal-ceramic crowns on root canal treated teeth 

with post and core was 93%, without post and core 83%, and in vital teeth, 
it was 94%. Studies have shown that the most common cause for the failure 

of metal-ceramic crowns is the development of caries (15).  

c. All-Ceramic Crowns 
All ceramic materials have become the preferred treatment option due to 

their excellent esthetics and good mechanical stability. A meta-analysis 

showed that five year survival rates of glass infiltrated alumina crowns, 
lithium disilicate reinforced glass-ceramic crowns, densely sintered alumina 

and zirconia crowns were equivalent to that of metal-ceramic crowns 

(94.7%). They also concluded that silica-based ceramic and zirconia crowns 
for posterior teeth showed a significantly lower five-year survival rate. Silica-

based ceramic can be considered for anterior restorations; however, densely 

sintered zirconia crowns are not recommended as they are associated with 
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the chipping of ceramic veneer and loss of retention (17). The most frequent 

cause of failure with all-ceramic crowns is the core fracture, whereas, with 

metal-ceramic crown, complications are mostly related to chipping of 

ceramic, caries and periodontitis (18).  
 

Indirect Cast Partial Coverage Restorations  

a. Onlays 
Partial coverage restorations like onlays offer an alternative to full coverage 

crowns for reinforcing the tooth structure in root canal treated teeth. The 

advantage of onlays is that they provide cuspal coverage and conserve the 
remaining tooth structure compared to full coverage crowns. Materials that 

can be used to fabricate cast onlays are gold and ceramic. With the increase 

in demand for esthetic restorations and advancements in adhesive 
techniques, indirect ceramic onlays offer an excellent restorative option. 

Lithium disilicate ceramics with enhanced mechanical properties satisfy the 

functional as well as esthetic demands of the patient (19).  

b. Endocrowns 
Use of posts in nonvital teeth aids in the retention of the core but leads to 

further removal of intact tooth structure for post preparation. This leads to 

weakening of the tooth and hence the risk of irreversible fracture of the root. 
In case of such catastrophic failures, extraction of the tooth is the only 

option. An alternative to the use of posts in restoring the nonvital tooth is 

the use of endodcrowns. An endocrown is a bonded monolithic ceramic 
restoration that uses a pulp chamber to extend the crown following the 

monobloc concept. 

 
Studies comparing survival rates of crowns and endocrowns on molars have 

concluded no statistical difference in the survival rates between the two 

modalities over a study period of 7 to12 years (20,21). Otto et al. have 

concluded in their study that the 12-year survival rate of ceramic crowns on 
molars was 95%, whereas that of endocrowns was 90.5%, and these 

differences were not statistically significant (20). In their study assessing the 

biomechanical failure risk for root canal treated premolars, Lin et al. have 
demonstrated that under normal occlusion, both the CAD/CAM ceramic 

endocrowns as well as conventional crowns performed equally and that 

endocrowns could serve as a conservative and suitable modality for 
restoration of endodontically treated maxillary premolars (22).  

 

Adhesive Composite Resin Restorations 
 

There is a paradigm shift from conventional methods of restoration of 

endodontically treated teeth based on mechanical retention to current methods 

based on adhesion (23). This is due to the development of composite resins with 
enhanced physical properties and current adhesive systems. Several studies have 

demonstrated mechanically retained restorations as reliable options for the 

restoration of root canal treated teeth (24,25), but they compromise with the 
biological aspect, whereas adhesive restorations conserve the natural tooth 

structure and serve as a better alternative for restoring endodontically treated 

teeth. 
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Adhesive restorative approach for restoring endodontically treated teeth may be 

either direct composite restorations or indirect composite resin inlays or onlays. 
a. Indirect Composite Restorations 

The advantages of indirect composite inlays and onlays are reduced 

polymerization stress as it involves extraoral polymerization of the resin, 
better restoration of anatomic contacts and, contours and enhanced surface 

finish (26).  

 

Krejci et al., in their study, have demonstrated that minimally invasive 
adhesive restorative modality shows promising results for restoration of 

endodontically treated teeth. They have also concluded that in an adhesive 

restorative approach, placement of posts have no significant influence on 
retention (27). 
 

Newer resin materials, Cerasmart and Enamic for chairside CAD-CAM, have 
been developed with improved properties. A retrospective study on indirect 

composite resin onlays placed on endodontically treated teeth has shown a 

survival rate of 96.8% (28). Limited studies on the long-term clinical 
performance of indirect composite restorations on root canal treated teeth 

are available. 

  

b. Direct Composites Restorations: 
Recent advances in material science technology have resulted in composite 

resins with good wear resistance and durability and expanded their clinical 

applications (29). However, the main concern with the use of composite 
resins is stresses due to polymerization shrinkage. This shortcoming can be 

compensated using an incremental filling technique, stress absorbing cavity 

liner or base of flowable composite resin, or soft start or pulse delay curing 
techniques (29).  

 

The results of the retrospective study conducted by Dammaschke et al. 
(2013) showed that there were no significant differences between the type of 

teeth, its location in the arch, age and gender of the patient, but the post 

endodontic restorative material significantly influenced the fracture 

toughness of the root canal treated teeth. The mean survival period of root 
canal treated teeth with crowns, composite restorations and amalgam 

fillings was 15.3 years, 13.4 years, and 11.8 years respectively. They also 

concluded that cavities with up to three surfaces could be restored 
successfully with adhesive composite resins (30).  

 

Discussion 
 

A study by Lynch et al. 2004 (31) on survival of root-filled teeth has shown that 

out of 176 teeth, 91.7% of teeth restored with cast restorations, 86.5% with 
amalgam restorations, and 83% with composite resin as post endodontic 

restoration survived over a mean span of 38 months. However, these retrospective 

studies are vulnerable to selection bias, and also they do not give details about 
the reasons for failure. 
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Toure et al. (32) analyzed the factors for extraction of root canal treated teeth and 

found out that though out of 119 extracted teeth, 94% were those without full 

cuspal coverage restorations, but out of these, 40.3% were extracted due to 

periodontal pathology and 20% due to endodontic failures, and hence the reason 
stated being no cuspal coverage could not be justified (15). A systematic review 

concluded that there is limited evidence to determine whether crowns are 

beneficial as compared to direct fillings as post endodontic restorations (33). 
 

A systematic review comparing the direct and indirect restorations on root-filled 

teeth summarized that there is higher 10-year survival for teeth restored with 
indirect restorations; however, short-term or five-year survival rates showed no 

significant difference. However, the limitation with this study was that the 

inference was based on retrospective studies with materials of the 1990s, and 
there is a need for high-quality clinical trials with better control of confounding 

factors (34). Also, most studies evaluating direct restorative materials have not 

assessed amalgam and composite resin separately, but the results are pooled 

together. 
 

Studies have shown that although ceramic restorations for endodontically treated 

teeth provide more fracture strength but result in a higher rate of catastrophic 
fractures than adhesive composite resin restorations. The thermomechanical 

loading study by Frankenberger et al. demonstrated that with similar cavity 

preparation designs, there was no difference between ceramic restorations and 
direct restorations and that endodontic access cavities can be successfully 

restored with direct adhesive composite resins (35).  

 

The study conducted by Aboobaker et al. has shown that fracture resistance of 

root canal treated teeth can be increased by creating intra orifice barriers using 

GIC, flowable composite resins, MTA or Biodentine (36). RF Mondelli et al., in 

their study, concluded that cuspal coverage with condensable composite resin 
improves the clinical performance of weakened root canal treated teeth (37).  

 

An in vitro study showed no significant difference in the fracture resistance of 
endodontically treated molars restored with cuspal capping with direct and 

indirect composite resin (38). Cuspal coverage strengthens the fracture resistance 

of the teeth, and that for composite resin restorations, there was no difference in 
fracture load between direct and indirect techniques (39).  Also, advantages with 

the direct technique are that it preserves the tooth structure and hence increased 

strength of the tooth, ease of repair and modification, less time consuming and 
economical as does not involve added laboratory cost. 

 

Literature search has revealed studies stating an increased risk of fracture of root 

canal treated teeth, and that cuspal coverage would improve their longevity 
(28,29). But the drawback with these studies was that they did not consider the 

amount of residual tooth structure. Endodontically treated teeth with loss of both 

the marginal ridges will have more fracture risk than the tooth with just an 
occlusal endodontic access cavity (40). Hence tooth preparation for cuspal 

coverage in the latter case would result in comprising the tooth’s strength. 

Considering this, endodontically treated posterior teeth are divided into three 
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types based on loss of tooth structure: minimally destructed teeth, moderately 

destructed and severely destructed endodontically treated teeth (41).  
 

Endodontically treated teeth with only occlusal access cavity or with loss of only 

one of the marginal ridges with remaining axial walls of > 2mm thickness are 
categorized as minimally destructed teeth. It is suggested that with such cases, 

cuspal coverage restorations are not indicated.41 This concept is in agreement 

with the study by Dammaschke et al., where they established that endodontically 

treated teeth with three axial walls could be effectively restored with adhesive 
composite resins (30). Moderately destructed endodontically treated teeth are 

Meiso-occlusal or distoocclusal cavities with axial wall thickness of <2mm or 

mesio-occluso-distal cavities (MOD) (42). Cuspal coverage would be beneficial for 
clinical success in this category (43).  

 

When the tooth structure loss is more than that of MOD cavity, it is categorized 
as a severely destructed tooth. For the long-term prognosis of such cases, cuspal 

coverage restorations with intraradicular retention would be advantageous (42).  

Nevertheless, due to variability in the studies, controversy still exists regarding 
the restoration protocols for endodontically treated posterior teeth. More 

prospective clinical trials are needed to clarify the best way to restore root-filled 

posterior teeth. 

 
Conclusion 

 

The type of coronal restoration influences the prognosis of endodontically treated 
posterior teeth, which are already compromised due to loss of tooth structure. 

Hence the restorative modality and the material should be such that it preserves 

the natural tooth substance and positively impacts the clinical survival of the 
teeth. Future prospective in-vivo trials assessing the clinical performance of root 

canal treated posterior teeth with a modest loss of coronal structure and restored 

with minimally invasive adhesive composite resin restorations would be of great 
significance.   
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