Treatment Planning for Operative Dentistry



TREATMENT PLANNING FOR OPERATIVE DENTISTRY


The primary goals of restorative dentistry are:  (1) to control active disease (dental caries), (2) to prevent future disease; and (3) to conserve tooth structure while restoring teeth to proper form and function.  A restorative treatment plan is not complete unless it includes steps to control the cariogenic infection.  Conservative treatments such as sealant application and remineralization therapy should be employed when appropriate.  Still, tooth restoration is often necessary.  Selecting the proper restorative material requires a working knowledge of today’s dental materials and how they can help to achieve our restorative goals.

DENTAL AMALGAM

Advantages
Disadvantages          

1. Test of time

2. Physical properties

3. Forgiving technique

4. Predictable result

5. Self sealing

6. Economical
1. Unesthetic

2. Contains mercury

3. Electrical / Thermal conductor

4. Corrosion / Creep

5. Relies on mechanical retention

Indications
Contraindications

1. Small to moderate size restorations where esthetics not a major concern

2. Large Restorations

3. Core build-ups for crowns

4. Teeth with guarded prognosis

5. Temporary restorations

6. Economics


1. Areas where esthetics is primary consideration

2. Core material in endodontically treated anterior teeth

3. Patients with sensitivity to amalgam components

Admixed Alloy
1. Slower set

2. More resistance to condensation

3. Easier to develop proximal contacts and contours
Spherical Alloy
1. Faster set, earlier initial strength

2. Requires less condensation force

3. Easier to adapt to retention features

4. Can prep for crown at same appointment

Both admixed and spherical alloy should be available in the clinic.   Most high-copper amalgams on the market are clinically acceptable.  Prep design is probably more important to the success of the restoration than the specific brand of amalgam used.

My Favorites:

Dispersalloy (Admixed)

Tytin (Spherical)
Dentsply/Caulk

Kerr

AMALGAM RETENTION
Pin Retention
Advantages
Disadvantages

1. Conservative

2. Significantly adds to retention and resistance form
1. Induces stress into tooth structure

2. May result in perforation

3. Requires at least 4 mm’s of occlusal clearance

4. Weakens the amalgam



Indications
Facts about Pins

1.  Increase retention form of complex amalgam preparations

Guidelines

1.  1 pin per missing axial line angle

2.  Place no closer than 1mm to the DEJ and 1.5mm to the external tooth surface

3.  Place at least 5mm apart when using multiple pins

4.  Rule of 2-2-2(2mm pin into tooth, 2mm pin in amalgam,2mm amalgam over pin)

5.  Must have a flat surface


1.  The larger the pin, the greater the retention in dentin and amalgam

2.  The larger the pin, the greater the stress induced into the tooth

3.  The Minim size pin(0.024”) gives the best retention with the least stress for amalgam restorations

4.  Do not place pins in anterior teeth

5.  Pins smaller than Minim do not give 2mm of pin length in amalgam

6.  The design of the Max( pins greatly reduces stresses on tooth

Recommendation:
Max021 (drill size 0.021”, pin size 0.024”)

TMS Link Plus Minim
Whaledent

Whaledent

(The unique pin design of the Max( pin system has significantly reduced the amount of stress induced into the tooth structure from pin placement.) 

[image: image1.wmf]
[image: image2.wmf]Fuji II

Ketac

-

fil

Fuji II LC

Photac

-

Fil

Vitremer

Dyract

 AP

Elan, F2000

Compoglass

 F

Herculite

 XRV

Prisma

 TPH

Conventional

Glass

 Ionomer

 Cements

Resin-Modified

Glass

 Ionomers

Compomers

Compomers

Composite

Resins

Fluoride Release

­

­

Coefficient of

Thermal Expansion

¯

¯

­

­

¯

¯

Translucency

¯

¯

­

­

Tensile Strength &

Fracture Toughness

¯

¯

­

­

Fluoride

Releasing

Resins

GeriStore

VariGlass

Resinomer


[image: image3.bmp]Pinless Retention

Grooves, channels, slots, potholes, amalgapins, boxes, endodontic chamber, etc.

Advantages
Disadvantages

1. Passive retention

2. Minimal occlusal clearance needed
1. Compared to pins, requires removal of more tooth structure

2. Initially amalgam more prone to fracture.  A stable matrix is essential

Both pin and pinless retention are excellent techniques which enhance the retention and resistance form of preparations for amalgam restorations.  Clinicians should become skilled with both techniques and use them when indicated.

Resin Bonded Amalgams

Advantages

1. Increased fracture resistance of tooth

2. Decreased marginal breakdown

3. Decreased post-operative sensitivity

4. Eliminate microleakage (at least initially)

5. Enhances traditional retention and resistance features
Disadvantages

1. Increased time and difficulty of amalgam placement

2. Increased expense (time and materials)

3. No long term clinical studies

Current studies are suggesting that perhaps some advantages of bonded amalgams are not as significant as initially thought.

Unknowns

1. Longevity of bond

2. Results of bond failure

3. Effect on physical properties of amalgam

4. Do benefits warrant extra time and expense?

Recommendations:
No real preference.  Most dentin bonding agents list an amalgam bonding protocol.  Studies seem to indicate that the more viscous materials are more effective.  Several materials are on the market.  In our clinic we have:

Amalgambond Plus


Parkell

All Bond 2



Bisco

Scotchbond Multipurpose Plus
3M

Panavia 21



J. Morita

Composite Resin

Advantages
Disadvantages

1. Tooth colored

2. Bonds to tooth structure

3. Conservative preparation

4. Thermal / electrical insulator

5. Fluoride release possible
1. Polymerization shrinkage

2. Coefficient of thermal expansion

3. Decreased wear resistance

4. Time consuming

5. Technique sensitive

6. Difficult to replace



Indications
Areas where esthetics is primary concern

Anterior Teeth
Class I, III, IV, V, VI

Direct resin veneers

Diastema closure
Posterior Teeth
Conservative class I & II

Low stress areas

Class V

Preventive resin restorations

Small Particle Hybrid Composite Resins
1. Good all around material

2. Excellent compressive strength

3. Excellent polishability

4. Favorable modulus of elasticity

5. Use in class I, III, IV, V, VI lesions.

6. Also use in small class II’s

7. Products: Herculite XRV, Prodigy, TPH, (Z100, P-50 posterior application)
Microfill Composite Resins
1. Outstanding polishability

2. Less favorable physical properties

3. Use in small class III, class V lesions

4. Use as a veneer over hybrid resin for better surface finish

5. Heliomolar specially formulated for posterior use.

6. Products:  Silux Plus, Durafill VS

Compomers

1. Blend of composite resin and glass ionomer as filler(Generally a lot of resin and a little glass ionomer)

2. More flexible than hybrids

3. Less wear resistance

4. Behaves more like resin than G.I.

5. No acid/base reaction

6. Some fluoride release, no recharge

7. Use in low stress areas (i.e. class V’s)

8. Products:  Dyract AP, Compoglass F, F2000, Elan


Flowable Composite Resins
1. Lower filler content than hybrids, therefore poorer physical properties.

2. Possible uses: pit/fissure sealant, class V lesions, liner under posterior composite restorations

3. Products:  Revolution, Flow-it, Aeliteflo, Tetric Flow, etc

Packable “High Viscosity”Composite Resins

1. High viscosity hybrids

2. Higher filler loading ( improved physical properties (e.g. ( strength, ( polymerization shrinkage, ( modulus of elasticity, etc.)

3. High viscosity can result in poor adaptation to cavity walls


4. Some manufacturers claim 5 mm depth curing capabilities; however, incremental filling still recommended

5. Product:  SureFil, Prodigy Condensable, Alert, Solitaire, etc.

Indirect Resin Restorations
1. May have better physical properties because of more complete polymerization

2. Polymerization shrinkage occurs before cementation (more important than #1)
3. Easier to develop proximal contacts

4. Resin cement still the weak link

5. Types

a) Laboratory - Products:  Concept, Dentacolor, Brilliant, Clearfil CR Inlay 

b) Chairside - Products:  Brilliant DI, Kulzer Inlay System, EOS Inlay System.  Most posterior composite resins can be used with this technique.

Glass Ionomers

Conventional Glass Ionomers
Advantages

1. Fluoride release; can be recharged

2. Chemically bonds to tooth structure

3. Coefficient of thermal expansion similar to tooth structure

4. Tooth colored

5. Insulator

6. 10 yr. clinical studies for conventional GI’s
Disadvantages
1. Opacity

2. Poor polishability

3. Poor wear resistance

4. Brittle material/poor tensile strength

5. Susceptible to desiccation/moisture

Metal-Modified Glass Ionomer (glass ionomer plus silver particles)

In admixed material, silver particles are just mixed in with glass ionomer particles.  With the Cermets, the silver is actually fused to the glass particles of  the glass ionomer.

Comparison to conventional glass ionomer:

1. Strength the same as conventional glass ionomer

2. Fracture toughness the same as conventional glass ionomer

3. Wear resistance increased over conventional glass ionomer

4. Fluoride release ( for Cermets

5. Fluoride release same or ( for Admixed

“Packable” Glass Ionomer  

A highly filled conventional glass ionomer.  Because of increased filler, many physical properties improved over conventional glass ionomer.

Resin-Modified Glass Ionomer (glass ionomer plus resin components including photo initiators.  Still has the acid-base reaction required to qualify as a glass ionomer)

1. Improved strength (may have less wear resistance than conventional G.I.’s)

2. Less susceptible to moisture/desiccation

3. Still releases fluoride, can be recharged

4. Increased coefficient of thermal expansion

5. Better polishability, better esthetics

6. Improved shades and translucency

7. Can be finished immediately

Indications for Glass Ionomer Restorative Materials
1. Non-stress bearing areas

2. Class III and V lesions (adult dentition)

3. Class I and II lesions (pedodontic dentition)

4. Particular useful in caries active patients 

5. Temporary/caries control restorations

6. Crown margin repair

7. Base under direct and indirect restorations

8. Core material if sufficient tooth structure remaining

Products
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Cast Metal and Ceramic Restorations
Types

1. Gold inlays, onlays, partial coverage, and full crowns

2. Porcelain / metal crowns

3. All-ceramic inlays, onlays, crowns

Advantages
1. Better control of occlusion

2. Better control of contours

3. Better control of contacts

4. Cast metal stronger than amalgam

5. No creep / corrosion problems

6. Better esthetics with porcelain

7. Porcelain more resistant to staining and wear than resin
Disadvantages
1. Increased chair time

2. At least 2 appointments

3. Increased cost

4. Laboratory expense

5. Procedures more difficult

6. Poor casting worse than poor amalgam

7. Porcelain subject to fracture

8. Porcelain can wear opposing dentition

9. Preps generally less conservative than direct techniques

Restoring Endodontically Treated Teeth

Anterior Teeth
Condition of Remaining Tooth
Recommended Treatment

1. Conservative endo access, intact incisal edge, intact marginal ridges, minimal class III or V restorations

1. Access closure only with composite resin or gold foil.  (Do not use amalgam)

2. Conservative endo access, intact incisal edge, Mesial &/or Distal restorations communicating with access opening, minimal class V’s present



3. Incisal / marginal ridge undermined and greater than 1/3 of tooth missing
2. If existing restorations minimal, G.I. or composite resin core and restore with composite resin.  If restorations are more extensive, cemented prefabricated post and full coverage crown or cast post & core with full coverage crown.

3. Cast post and core with full coverage crown.

Rule of thumb:  An anterior endodontically treated tooth which is to receive a crown will generally require a post and core because of the amount of tooth structure removed during endodontic treatment and during tooth preparation for the crown.  I usually do a gross crown prep to determine the amount of remaining tooth structure.  Then I proceed to the post and core.  Once the crown substructure is in place, I will finalize the crown prep and make the final impression. 

Posterior Teeth
1. Endodontically treated teeth require cuspal coverage restoration

a) cast onlays

b) full crowns

c) cuspal coverage amalgams

2. Core materials

a) amalgam is still the standard

i) chamber retained

ii) cemented prefabricated post

b) composite resin

c) glass ionomer (type II) - can be used as the core material if sufficient tooth structure remains (i.e. 3 walls remaining)

d) Cast post and core when minimal tooth structure remains or strength requirements are great

Esthetic Procedures
Vital Bleaching

Indications
1. Mild, uniform yellow discolorations

2. Yellow to brown intrinsic/extrinsic staining
Contraindications

1. Discoloration in the gray, blue-gray, or black range

Materials  (Home Bleach)

1. Carbamide Peroxide - Currently, only the 10% concentration has ADA acceptance for home application

a) Opalescence    (Ultradent)

b) NuPro Gold  (Dentsply)

c) Rembrandt Lighten  (Den-Mat)

d) White and Brite (Omni Int.)

Materials (In-Office)
1. Hydrogen Peroxide - 30 - 35%

a) Superoxol

b) Silicone dioxide gels

i) Hi-Lite   (Shofu)

ii) Starbrite  (Stardent)

iii) Opalescence Xtra (Ultradent)

Enamel Microabrasion
Physical removal of discolored enamel using hydrochloric acid and flour of pumice

Indications
1. Extrinsic stains not removed by prophylaxis

2. Cream, yellow, and brown fluorosis, particularly speckled stains

3. White, hypocalcified spots
Risks
1. Excessive removal of enamel

2. Chemical burns

3. Post operative sensitivity if cementum is exposed to acid

Materials
1. Paste made with 18% HCl  and flour of pumice

2. Prema  (Premier)   (pre-packaged pumice and 10%HCl mixture)

Porcelain Laminate Veneers
Advantages
1. Better Esthetics

2. Durability

3. Biocompatibility

4. Bond strength
Disadvantages
1. Tooth preparation required

2. Time/cost

3. Resin margins

4. Abrasion potential

Indications
1. Tooth Discoloration

2. Enamel Defects

3. Diastemata

4. Slight Malpositioning
Contraindications
1. Lack of enamel

2. Deciduous teeth

3. Abusive oral habits

4. Multiple restorations

Dentin Hypersensitivity

Hydrodynamic Theory - pain and sensitivity are due to fluid flow within the dentinal tubules.  Pain and sensitivity can be eliminated by sealing the dentinal surface, thus stopping fluid flow.

Desensitizing Agents:
1. Desensitizing dentifrice - initial treatment for milder cases
a) potassium nitrate most effective

i) Products: 

a) Denquel  (Richardson-Vicks)

b) Sensodyne F  (Block Drug)

c) Promise  (Block Drug)

2. Oxalates - may require reapplication in 6 - 12 months
a) 6% ferric oxalate - Sensodyne Sealant  (Block Drug)

b) 3% monohydrogen-monopotassium oxalate - Protect  (Butler)

3. Fluorides

a) 0.4% SnF2  -  DentinBloc   (Colgate)
4. Dentin Bonding Agents - some companies marketing their dentin bonding agents as desensitizers.
a) effect may last longer than oxalates

b) often requires better isolation

c) some products require acid etching

d) Products: All-Bond DS  (Bisco), Pain-Free  (Parkell), etc, etc.

Evaluation of Existing Restorations
Quality Assessments of Restorations
1. Surface and color

2. Marginal integrity

3. Occlusal anatomy and function

4. Axial contours

5. Proximal contacts

6. Gingival inflammation

Restoration Replacement Criteria
1. Replacement will significantly improve situation

2. Risk of fracture or continued decay

3. Unrepairable marginal void

4. Poor proximal contour/gingival overhang
5. Marginal ridge discrepancy

6. Unrepairable recurrent caries

7. Dark marginal staining

8. Large voids

9. Unrepairable marginal ditching
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Schematic of proper drilling and pin placement.





Adapted from presentations by John Burgess and Michael Cochran
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