RESTORATION OF ENDODONTICALLY

TREATED TEETH

1. Guidelines for the Restoration of Endodontically Treated Teeth

Robbins, J.W.  JADA 120:558-566, 1990

A. Successful endodontic treatment

B. Small dowel diameter (rigid material)

C. Retention/resistance for core/restoration

D. Ideal anterior ( no post needed

E. Posterior teeth( cuspal coverage

F. Posts retain core material

G. Premolars P/C(anatomy/function, enlargement of canal space can present problem

H. Anti-rotational device required for post/core

I. Maintain tooth vertical height

J. Dimensionally stable core material

K. Gutta percha removal

2. Endodontically Treated Teeth( special considerations

A. 9% moisture decrease

B. Decreased elasticity

C. Loss of tooth structure( roof of pulp chamber + marginal ridges dramatically increase fracture potential

D. Altered morphology

a. prepared pulp chamber

b.  canal shaped by endo treatment

3. Restoration of Endodontically Treated Teeth ( criteria

Smith and Schuman:  Quintessence International  28:457-462, 1997

A. Anterior teeth

1. minimal coronal damage

a. intact marginal ridge

b. intact cingulum (small access opening)

c. intact incisal edge

d. 1-2 small proximal lesions/restorations

TREATMENT( restore access opening with a composite resin

2. significant coronal damage

a. undermined marginal ridges

b. loss of incisal edge

c. coronal fracture/esthetically unacceptable

TREATMENT

     Post/core

-small circular canal(acceptable to use prefab post + resin(must have at least 2mm of tooth structure apical to resin core); however, cast post and core best treatment

-elliptical/flared canal(custom cast post/core




    Full coverage crown

B. Posterior teeth

1. minimal coronal damage

a. low risk of fracture(occlusion protects tooth from heavy lateral functioning contacts)

b. minimal occlusal forces

c. intact facial/lingual cusps

TREATMENT





-MOD onlay(gold vs ceramic





-no post

2. significant coronal damage

a. little or no remaining coronal tooth structure

b. high risk of fracture

c. FPD/RPD abutment

TREATMENT





-prefab post + alloy/resin





-custom post/core

-full crown(if can not do crown, cusp covered alloy will

    serve as final restoration)

4.  Core Substructures

A. Ideal characteristics

1. strong

2. easily manipulated

3. dimensional stability

4. biocompatible

5. reasonable time and cost

B. Core materials

1. cast metal

-strength, rigidity

2. amalgam

-high compressive strength

-early low strength (can not prepare tooth for crown immediately after placement of alloy

-recommended for high stress areas where most of coronal portion missing

3. composite resin

-adequate compressive strength

-adequate fracture toughness

-undergoes deformation on repeated loading(core can fail under these conditions

-absorbs water(expansion of core(dimensionally unstable)

-not recommended for large cores(1/2 or> tooth structure replacement)

4. glass ionomer cements

-dimensional stability in moist environment

-ease of manipulation

-fluoride release

-low fracture toughness

-recommended for posterior teeth only if >50% natural tooth structure remaining

5.  Guidelines for Posts    

          Freno, J.  General Dentistry  Sept/Oct 1998

A. Remaining tooth structure

1. 1.0 to 2.0  mm coronal tooth structure required for fracture 

Assif & Gorfil:  JPD 71:565-567, 1994


      

Sorenson & Engelman:  JPD 63:529-536, 1990

2. 2mm margin for restoration on sound tooth(post not required if core can 

be retained by remaining tooth structure + auxiliary retention methods


Assif et al:  JPD 69:36-40, 1993

B. Post design

1. length of post more important than diameter

Cooney et al:  JPD 55:540-546,1986

2. post length equal to or greater than crown length(success rate 97%

Sorenson & Martinoff:  JPD 52:28-34, 1984.

3. parallel sided, serrated posts less stress(fracture) than tapered posts

Sorenson& Martinoff:  JPD 52:28-34, 1984

C. Cement placement

1.   cement placement(best retention when cement placed in canal with lentulo spiral;   cement placed on post + in canal w/o using lentulo spiral gave better retention that when cement placed on post only



Reel et al:  JPD 62:162-165, 1989

2 well adapted post( no significant difference in retention between ZnPO4 or GIC;  however, adhesive resin gave best retention in this situation

3  loose fitting post(ZnPO4 and GIC adequate retention;  resin cement showed no significant advantage over ZnPO4 or GIC except with the material C&B Metabond

Mendoza & Eakle:  JPD  72:591-594, 1994

6.  Extension of Core Material into Coronal Space( pros and cons

A. Routine extension into canal space( added core strength, no significant

                  increase in retention   Nayyar et al: JPD 43:511-515, 1980

B. Extension into canal space( beneficial to core fracture resistance 

      chamber height 2mm or less    Kane et al  JPD 63:607-613, 1990

C. 4mm or more pulp chamber height( use chamber only, extension into canal

      added no significant increase to core strength or retention   Kane et al  JPD 

     63:607-613,  1990

7.  Dentinal Adhesives  and Fracture Strength of Teeth and Cores

A. Donald et al:  JPD 77:17-22, 1997

1. mandibular molars( alloy + prefab post;  alloy + post + DBA;  alloy + DBA;  alloy w/o DBA

2. highest fracture resistance( alloy + post + DBA

3. least fracture resistance( alloy + post

4. teeth were not thermocycled(subjected to hot/cold for extended periods of time-this can affect bonding agent integrity)

B. Ausiello et al:  American Jour of Dentistry 10(5):237-241, 1997

1. premolars, MOD preps, RCT(  alloy + DBA;  composite resin + DBA;  composite resin + GIC + DBA;  composite resin + compomer + DBA

2. composite resin + DBA( fracture strength similar to unrestored tooth

3. bonded alloy and GIC + resin + DBA( weakest

4. none of samples thermocycled

C. Steele, A & Johnson, B.R:  Jour of  Endodontics 25(1):6-8,1999

1. premolars(maxillary) intact and premolars with RCT access opening only

2. premolars, RCT, MOD prep, alloy w/o DBA

3. premolars, RCT, MOD prep, alloy with DBA

4. premolars, RCT, MOD prep, composite resin + DBA

5. no thermocycling

6. RESULTS( intact teeth and access only has highest/similar fracture strengths;   all other treatment modes were significantly weaker than either intact teeth/access open only teeth
