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Lecture 1: Introduction



Learning Outcomes

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

1)
2)

3)
4)

5)

6)

Understand the changes in the tooth structure after root canal treatment

Discuss the factors that make endodontically treated tooth more susceptible to
fracture

Discuss restorative options for endo treated tooth (with and without a post)
Discuss the function, indication, importance and clinical application of posts
Understand and describe the concept of Ferrule and discuss the importance of the
ferrule effect

Understand the factors that affect the ferrule and the longevity of endodontically
treated teeth
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What is Post and Core Restorations Y@, WESTERN

Post (Definition & Purpose)

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

composite and is placed into a prepared root canal of a G —

Post

head 2
natural tooth. Glghea

Post
*Together with a core, it provides retention (and some .

one

resistance form) for a definitive coronal restoration Rook i e

(dentine) ::::::.:: Periodontal

AT i ligament (PDL)

(e.g., crown). Gutta- ~ i) g

percha BRI S o ST

*Posts may also support attachment systems and serve
Pre-fabricated
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.

Cast
post-core

Cast post and core
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Treatment planning process

Arrangements should be made for
extraction and prosthetic
replacement

Diagnostic build-up either:
directly (composite added to
tooth/ restoration to optimise form,
then, as required, take sectional
silicone impression for use as
stent for manufacture of
temporary crown), or indirectly
(laboratory made diagnostic
wax-up)

Consider the use of minimally
invasive techniques
(see Paper 1)

No

Findings from clinical and
radiographic assessment

\ 4

Is the tooth predictably
restorable?

Yes ‘

< &

Does the existing root canal
treatment need to be revised prior
to definitive restoration?

No

Is the form of the existing tooth/
restoration desirable for the
definitive restoration?

Yes ‘

Is a crown required?
See section 2

. 4

Is a post required?
See section 3

Yes

»
$

Yes

Yes

Either undertake in primary care,
or consider referral to specialist
endodontist

Take sectional silicone impression
to create stent for manufacture of
temporary crown (as required)

Select: crown-type/ preparation/
shade/ temporisation/ cement

Select: post-type/ preparation/
temporisation/ cement

R. J. R. Smith et al
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Fundamental Concepts — Prognosis &', WESTERN

* Properly treated, root-filled teeth can function long-term and serve as abutments
» Restoration usually fails before the endodontic treatment fails

e Survival is driven mainly by remaining tooth structure, presence of cuspal coverage,
ferrule, occlusal loading and quality of restoration




Endodontic Readiness — Biological Criteria ¥, WESTERN

Before definitive restoration, confirm:

e Adequate root canal filling and apical seal

e No sinus tract, exudate or persistent swelling

* No tenderness to percussion or palpation

e Radiographic healing or stability of periapical area

* No unresolved procedural errors compromising prognosis
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Periodontal & Structural Readiness &Y, WESTERN

* Evaluate periodontal support and crown-to-root ratio
e 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
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Role of Tooth Type and Position WESTERN
%ams? AUSTRALIA

e Anterior teeth: often less axial load, but high esthetic and guidance demands
e Premolars: small cross-section, susceptible to fracture, especially maxillary
premolars

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

retention

e Teeth serving as abutments (FDP, RPD) face higher functional demands
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Remaining Tooth Structure — Key Predictor 24 WESTERN
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e Height, thickness and number of residual walls strongly influence survival

e 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.

1.5mm

Cervical

Middle
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Mechanical Properties of Tooth Structure After Root X‘{E?-vﬁﬁﬁﬁ
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.

e 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) X‘{E%V{EE&

e

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.
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The Main Biomechanical Problem After Root Canal
N WESTERN
Treatment % AUSTRALIA

Tooth Structural Loss is the Main Biomechanical Problem

* Major contributors: caries + existing restorations + access cavity
+ loss of marginal ridges/cusps. Tooth tissue loss

Access + caries

* Thin cusps and walls become stress concentrators - cracks + restorations

initiate and propagate.

* Goal of coronal restoration: redistribute forces and protect T

weakened tooth structure. Thin walls/cusps
marginal ridges

Cracks / fracture

Catastrophic failure
or repairable
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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.
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FERRULE

General definition: a ring or cap, typically a metal one, which strengthens the
end of a handle, stick, or tube and prevents it from splitting or wearing
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FERRULE

Parallel walls of dentin extending coronally from
the crown margin provide ferrule N

Crown

Core

No Ferrule

Ferrule effect. a 360 metal collar of the
crown surrounding the parallel walls of the
dentine extending coronal to the shoulder o

of the preparation.

Gutta-percha

* Resistance form

; Stress within the tooth = TOOTH PROTECTION JOE. Juloski et al. 2012
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FERRULE Height

 Minimum amount of ferrule: 1.5 — 2 mm
« Determined by the amount of sound tooth structure
above the ginigival margin
« Atleast 4 — 5 mm of tooth structure coronal to the
bone crest (2 — 3 mm of biological width)

The greater the height of remaining tooth structure
above the margin of the preparation, the better
fracture resistance provided  AkkayanB 2014

JOE. Juloski et al. 2012, Jotkowitz et al. 2010
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FERRULE Width

* Minimal thickness of remaining dentine: 1 - 2
mm

* The axial reduction of the crown preparation
and the width of the post preparation with
determine the ferrule width (dentin thickness)

Jotkowitz et al. 2010
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FERRULE Location

 Circumferential ferrule is the ideal

* This may not be possible due to:

- Caries
- Erosion and abrasion (more common on buccal wall)

- Over-reduction during tooth preparation

An incomplete ferrule is a better option than a complete lack of ferrule

Jotkowitz et al. 2010
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FERRULE Location RESULTS:

 The location of the ferrule is
important for the fracture
resistance

 Partial ferrule

» Maxillary incisors: the palatal
ferrule is the most important to
provide longevity for the

Influence of remaining coronal tooth structure location on the fracture
resistance of restored endodontically treated anterior teeth

Clarisse C. H. Ng, BDS¢,” Herman B. Dumbrigue, DDM,” Manal 1. Al-Bayat, BDS,* .
Jason A. Griggs, PhD,Y and Charles W. Wakefield, DDS® reStoratlon

OIOICIOIO,

Complete Palatal Labial Proximal Level
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FERRULE

Providing an adequate ferrule lowers the impact of the post
and core system, luting agents, and the final restoration on

tooth performance
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What should you do when there is no tooth structure to create a ferrule?

* Check the restorability of the tooth
If yes

Your need to expose tooth structure above the gingival margin

« Crown lengthening — surgical procedure
* Orthodontic extrusion
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What should you do when there is no tooth structure to create a ferrule?

B e
A) No Ferrule T) . @1 . ’
B) Crown lengthening — surgical procedure |/

C) Orthodontic extrusion

Crown lengthening vs Ortho extrusion 5 M@ """ { ,

« Both reduce root length

 Surgical crown lengthening reduces root length (R)and  ~~ —L—1
increases crown length (C'). C = @

« Time and cost may limit Orthodontic extrusion URRR. BB

Contemporary Fixed Prosthodontics 4th ed
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OTHER FACTORS THAT AFFECT THE FERRULE

o Type of tooth and the extent of lateral load

. : Anterior teeth Posterior teeth
Posterior vs Anterior teeth
Deep bite Group function
: : ; ; Parafunction High cusps
* Different sizes and direction of load 9 3

Dietary habits
Anterior: oblique forces
Posterior: vertical forces along the axis MORE FERRULE

Non-desirable forces introduced by the restoration (interferences, inadequate occlusal design) is

probably more important for survival of structurally compromised endodontic treated teeth than is the
post and core system

Jotkowitz et al. 2010
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OTHER FACTORS THAT AFFECT THE FERRULE

o Type of post « No universal recommendations have been established
* New literature seems to favor bonded fiber reinforced

post (pre-fabricated) as opposed to metal post (cast

Different types available post and core).
Pre-fabricated > mzz:ehr;:izal properties Main reason is related to catastrophic failures
« More favorable failure pattern
== ee e e Technique_ » Less root fracture P
Cementation

« Tooth fracture occur more occlusally

CAREFUL INTERPRETATION

AW 1.5-2 mm ferrule in sound tooth structure is more important in
& fracture resistance than the post design or type

Jotkowitz et al. 2010
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OTHER FACTORS THAT AFFECT THE FERRULE
o Core materials (for pre-fabricated post)

Amalgam:

Advantage: good for posterior teeth due to high compression strength
Disadvantage: - does not bond to tooth structure

- require retentive features (undercuts) that may weaken the remaining walls

Composite:

Advantage: bond to tooth structure (dentin bonding is less reliable), the modulus of elasticity more
similar to dentin

Disadvantage: weak composite/tooth interface (technique sensitive) may compromise the final
restoration

Controversy : composite may reinforce residual tooth structure as it is bonded restoration

Bryant et al 1986, Jotkowitz et al. 2010
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OTHER FACTORS THAT AFFECT THE FERRULE

o Core materials (for pre-fabricated post)

Amalgam
Composite

GIC: block out undercuts in the vertical walls (away from margins)
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An amalgam coronal-radicular dowel and core
technique for endodontically treated posterior teeth

Arun Nayyar, B.D.S., D.M.D., M.S.,* Richard E. Walton, D.M.D., M.S5.,** and
Leon A. Leonard, D.D.S., M.S.***

Medical College of Georgia S:chool .of Dentistry, Augusta, Ga. //°\’:-\’G4I.T\0V9 ;he Gﬂ_F: fI"Om ﬂl‘]e pUIp Chamber and 2
O 4 mm irom the Cana

» Leave undercuts and divergence of canals

 Remove unsupported tooth structures

» Place matrix band

« Condense the amalgam into the cavity starting
from the root canal

» Restore the tooth anatomy

Next session, crown preparation

GOLD
AMALGAM
BN GUTTA PERCHA

« The natural divergence of the canals and the undercuts in
the pulp chamber provide extra retention to the core.

» Natural coronal structure is still necessary for resistance
form and ferrule effect
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