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Restoration of  Endodontically  
Treated Teeth



• Subsequent research has shown that the dentin of endodontically treated teeth exhibits 
mechanical properties equivaleent to that of untreated teeth

• a portion of the sensory feedback mechanism is lost when the neurovas-cular tissue has been 
removed

• Success is enhanced when a restored endodontically treated tooth is in proximal contact on 
both the mesial and distal

• 2weeks

• Perhaps the most important factor related to the survivability of an endodontically treated 
tooth is the amount of coronal and radicular tooth structure that remains prior to restoration



• The ferrule provides resistance form and enhances longevity 

• Ferrule length was found to be more important than post length in increasing 
fracture resistance to cyclic loading of crowned teeth

• Given the requirement of a minimal ferrule height of 2 mm and 4mm at of sound 
supra-alveolar tooth structure is necessary for mechanical stability and periodontal 
health

• forced orthodontic eruption

• crown lengthening surgery 



• The type of definitive restoration required for an endodontically treated tooth is

primarily determined by the amount of remaining tooth structure, the position of the

tooth in the arch, and the functional forces placed on it

• the direction of the functional forces transitions from primarily 
vertical(compressive) in the posterior region to lateral (tensile or shear) in the 
anterior.

• These tensile forces tend to displace the crown/ core, and therefore the need for 
additional resistance form is greater in the anterior region, and a post is often 
required.

• In the posterior region, although the forces are greater, they are primarily vertical, 
and sufficient retention and resistance form for the core is often obtained by 
extending it into the pulp chamber. For these reasons, a post is rarely required in a 
molar tooth.



Anterior teeth

• In cases of traumatically induced pulpal necrosis, the only restoration required is 
to seal the access preparation

• In other situations, there may be moderately sized Class 3 cavities in addition to 
the access. In these cases, neither a post nor a fullcoverage restoration is required, 
and the tooth can be restored with bonded resin composite

 When the decision has been made to restore the tooth with a crown :

• loss of structural integrity 

• esthetic



• sufficient vertical walls remain to resist the lateral forces that the crown will be 
subjected to without the placement of a post.

• Because of the size of the canines and the maxillary central incisors, a post can 
often be avoided in these teeth, and adequate retention and resistance form can 
be provided by the placement of a core buildup. 

• With maxillary lateral incisors and mandibular central and lateral incisors, 
providing adequate tooth reduction for the crown often results in very little 
remaining tooth structure, and the need for a post is clear.



Posterior teeth

 Maxillary premolars :

• Anatomically, the root is often small in diameter relative to the dimensions of the 
crown to be supported, and there may be little tooth structure to retain the core. The 
pulp chamber of these teeth is typically small and provides little mechanical retention 
for the core. A post is indicated in these cases. 

• these teeth are subjected to a mixture of shear and compressive forces, and the need 
for a post to provide additional resistance form is often similar to that for an anterior 
tooth.

• Similarly, lateral forces exerted on a maxillary premolar functioning as the abutment

for a removable partial denture often necessitate a post for additional resistance.

• premolar roots are often fluted and may be curved, presenting a highrisk of strip 
perforation during preparation of the post space.

• The palatal root has been shown to have a larger and straighter canal than the buccal 
and should be utilized for post placement



• In the posterior region, although the forces are greater, they are primarily vertical, 
and sufficient retention and resistance form for the core is often obtained by 
extending it into the pulp chamber. 

• Extension into the root  canal space 2 to 4 mm is recommended when the pulp 

• chamber height is 2 mm or less 

• pulp chamber height is 4 to 6 mm in depth, no advantage is  gained from extension 
into the root canal space. 

• If the pulp  chamber height is less than 2 mm, the use of a prefabricated 

post, cast post and core, pins, or slots should be considered.



• A post is rarely required in a molar tooth. 

• when a restored tooth is to be used as an for a removable or fixed partial 
denture, greater lateral forces should be anticipated, and the additional 
resistance form provided by a post should be considered.





Core material



Amalgam

 advantages :

• high strength has been confirmed in laboratory studies under both static and dynamic 
loads.

• modulus of elasticity of amalgam is three times that of a typical resin composite and 
thus provides excellent support for all-ceramic crowns.

• It is easy to place

• it isrelatively insensitive to moisture contamination.

• the color contrast facilitates margin placement. 

• These factors make amalgam an excellent choice when the clinician is faced with 
placing a core deep within the gingival sulcus. On the other

 Disadvantages:

• Its early strength is low

• Necessitating a 15- to 20-minute wait until the buildup can be prepared for the crown, 
even when fast-setting spherical alloy is used. 

• can result in irreversible staining of the marginal gingiva during preparation.

• should not be used as a core material in a tooth in the esthetic zone.



Resin composite 

• Is the most popular core material

• Excellent mechanical properties. 

• It is provided as both a tooth-colored material to be used as a core material under 
anterior all-ceramic restorations.

• Resin composite has a fracture toughness and transverse strength similar to that 
of amalgam.

• Resistance to fatigue loading is intermediate between glass ionomer and amalgam.

• The dimensional stability of resin composite in a wet environment is greater than 
that of glass-ionomer materials but less than that of amalgam.

• the bond of resin composite to the dentin of the pulp chamber is not as strong as 
that to coronal dentin.

• the resin bond may weaken with time and function in the oral environment. For 
these reasons, the clinician should always strive to create additional mechanical 
retentive features to retain the resin composite core when possible.





Cast metal post and core
• laboratory studies have consistently shown that the fracture resistance of teeth 

restored with custom-cast posts is lower than that of teeth restored with many 
different prefabricated posts. 

• In addition, retrospective clinical studies have shown metallic prefabricated 
parallel-sided posts to have greater clinical success than custom-cast posts. 

• the added expense 

• Extra appointment 

• there are concerns about leakage 



 When multiple post and core restorations are planned in the same arch.

• the most time- and cost-efficient method

 When a small tooth, such as a mandibular incisor, requires a post and core

• Commonly, there is minimal space around the post for the core buildup material.

 Occasionally, the angle of the core in relation to the root must be altered. 





 Cementation of metal posts:

• Zinc phosphate, polycarboxylate, and glass-ionomer cements



Adhesion Within the Root Canal

• A stated goal of adhesive restoration of endodontically treated teeth is to create a 
“monoblock” of perfectly bonded components of the same or similar modulus of 
elasticity—a “structurally and mechanically homogenous complex with dentin.”

• the bond of resin cement to dentin in the root canal is far from perfect. The 
predominant

• failure mode of teeth restored with bonded FRC posts is consistently debonding of

• the post/restoration complex.

 the bond to root canal dentin appears to be lower than that to coronal dentin

• That endodontically treated teeth are very similar to untreated teeth in moisture 
content,mechanical properties, and collagen cross-linking.



• Resin composites shrink approximately 2% to 6% during polymerization.

• The ratio of the bondedto nonbonded surface area is termed the configuration 
factor, or C-factor

• commonly used to describe the severity of the stress challenge on the dentin 
bond.

• It has been estimated that the C-factor of the root canal system may exceed 200. 

• This high-stress state may result in areas of debonding and formation of gaps in 
the bonded interface.

• The formation of gaps is exacerbated by the conditions of moisture and repetitive 
occlusal loading found in the oral cavity.

• Bonfante et al,who found that the percent of continuous dentin interface 
decreased with 3 months of water storage.

• Gaps were initially observed in the apical and middle thirds, but these had 
extended to the cervical area by 3 months



• The formation of gaps following fatigue loading is dependent on the post material,

with FRC posts showing fewer gaps than metallic posts, presumably through the

mechanism of better stress distribution



Selection of bonding agent

 For coronal dentin bonding:

• the three-step etch-and-rinse adhesive systems 

 For bonding in the root canal:

• The three-step etch-and-rinse adhesives are preferred 

• Self-etching and self-adhesive cements 

they are generally less effective than etch-and-rinse systems

Low bondstrength values and the lack of long-term clinical data limit the application of 
recently marketed self-etching and self-adhesive materials for the cementation of

FRC posts.
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 Root fracture:

• Endocrown:6%

• crown: 29%

 Endocrown failure:

71%

 Advantage

 Nanofil composite resin

 Lithium disilicate




