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Lecture 1: Introduction



Learning Outcomes 

By the end of this lecture, you should be able to:

1) Understand the changes in the tooth structure after root canal treatment 

2) Discuss the factors that make endodontically treated tooth more susceptible to 

fracture 

3) Discuss restorative options for endo treated tooth (with and without a post) 

4) Discuss the function, indication, importance and clinical application of posts 

5) Understand and describe the concept of Ferrule and discuss the importance of the 

ferrule effect 

6) Understand the factors that affect the ferrule and the longevity of endodontically 

treated teeth



What is Post and Core Restorations 

Post (Definition & Purpose)

•A post is typically made of metal or fibre-reinforced 

composite and is placed into a prepared root canal of a 

natural tooth.

•Together with a core, it provides retention (and some 

resistance form) for a definitive coronal restoration 

(e.g., crown).

•Posts may also support attachment systems and serve 

as a foundation for overdenture post–copings where 

indicated.



What is Post and Core Restorations 

Core (Definition & Role)

A core is a foundation restoration that replaces missing 

coronal tooth structure.

It rebuilds coronal anatomy to support the definitive 

restoration (e.g., crown/onlay) and helps establish proper 

form, contour, and occlusion.

A core may be placed in vital or endodontically treated 

teeth and should provide adequate retention and 

resistance form, while preserving remaining tooth 

structure.



Treatment planning process

R. J. R. Smith et al



Fundamental Concepts – Prognosis

• Properly treated, root-filled teeth can function long-term and serve as abutments

• Restoration usually fails before the endodontic treatment fails

• Survival is driven mainly by remaining tooth structure, presence of cuspal coverage, 

ferrule, occlusal loading and quality of restoration



Endodontic Readiness – Biological Criteria

Before definitive restoration, confirm:

• Adequate root canal filling and apical seal

• No sinus tract, exudate or persistent swelling

• No tenderness to percussion or palpation

• Radiographic healing or stability of periapical area

• No unresolved procedural errors compromising prognosis



Periodontal & Structural Readiness

• Evaluate periodontal support and crown-to-root ratio

• Check for mobility and furcation involvement

• Assess presence and height of potential ferrule

• Consider need for crown lengthening or orthodontic extrusion

• Decide early if the tooth is restorable or if extraction/implant is preferable



Role of Tooth Type and Position

• Anterior teeth: often less axial load, but high esthetic and guidance demands

• Premolars: small cross-section, susceptible to fracture, especially maxillary 

premolars

• Molars: larger roots and pulp chambers, often restored without posts using chamber 

retention

• Teeth serving as abutments (FDP, RPD) face higher functional demands



Remaining Tooth Structure – Key Predictor

• Height, thickness and number of residual walls strongly influence survival

• Studies show that teeth with substantial dentin height perform significantly better, 

independent of post type or crown material

• Once remaining wall height is <2 mm, failure risk increases steeply



Peri-cervical Dentin – Why It Matters

Peri-cervical Dentin: A Critical Stress-Bearing Zone

•The peri-cervical dentin (~4 mm above and 4 mm below the 

crestal bone) is key for resisting bending and shear forces.

•Over-flaring and aggressive preparation in this region 

markedly reduce fracture resistance.

•When preparing post space, remove only what is 

necessary—avoid unnecessary enlargement that sacrifices 

peri-cervical dentin.



Mechanical Properties of Tooth Structure After Root 
Canal Treatment

• Common belief: endodontically treated teeth are weaker because dentin becomes 

‘brittle’.

• Many experimental studies show minimal change in dentin hardness/elastic 

modulus after RCT and dehydration.

• Clinically, fracture risk rises mainly due to tooth structure loss (caries, restorations, 

access) and altered load paths.

• Therefore: treat ETT as structurally compromised and restore to protect remaining 

dentin.



Why Dentin Properties Vary (Even Without RCT)

• Dentin is not uniform: tubule density and orientation (crown, cervical or root) affecting stiffness and toughness.

• Age and sclerosis change dentin behaviour (often more mineralised and less compliant in some regions).

• Moisture influences toughness; dehydration can reduce toughness, but impact is usually secondary to structural 

loss.

• Procedures (instrumentation, irrigants, post preparation) can affect surfaces—preserve dentin and minimise 

over-preparation.



The Main Biomechanical Problem After Root Canal 
Treatment

Tooth Structural Loss is the Main Biomechanical Problem

• Major contributors: caries + existing restorations + access cavity 

+ loss of marginal ridges/cusps.

• Thin cusps and walls become stress concentrators → cracks 

initiate and propagate.

• Goal of coronal restoration: redistribute forces and protect 

weakened tooth structure.



Predictors of Survival: Peri-cervical Dentin, Residual Walls & Ferrule:

• Preserve peri-cervical dentin (≈4 mm above and below the bone crest): critical for 

resisting bending and shear.

• Remaining wall height/thickness/number strongly predict survival — often 

independent of post type.

• When remaining wall height is <2 mm, failure risk rises steeply.

• A circumferential ferrule (often ~1.5–2 mm) improves fracture resistance and 

reduces catastrophic failures.

Biomechanical Principles



Stress Distribution:

• Finite element/photoelastic studies: cervical dentin often 

carries the highest stress under vertical loading.

• Posts may shift some stress apically under vertical load; under 

oblique load they may not reduce overall stress and can 

increase apical stress.

• Key principle: posts retain the core — they do not automatically 

‘strengthen’ roots.

• Prioritise ferrule, conservative post preparation, and occlusal 

risk management.

Biomechanical Principles
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