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Dental Amalgam Restorations

Clinical Considerations

Conservative Prep Design
1. Why?

a) Conservative preparations preserve tooth strength

a) Smaller instrumentation

b) Better materials

c) No longer follow “extension for prevention”

2. G.V. Black Design




Conservative Amalgams


-Isthmus Width 1/3 intercuspal distance
-Isthmus Width  ( 1/4 IC distance 
-Parallel walls




-Converging walls (cervical to occl.)
-90o cavosurface margins


-90o cavosurface margins
-Depth well into dentin


-Depth 1/2 mm inside DEJ
-Subgingival cervical margin


-Cervical margin extended to break 
                                                                           contact and remove caries.
-Break proximal contacts allowing

-Break proximal contacts allowing
  passage of an enamel hatchet

   passage of the explorer tip.
-Width allows straight continuity

-Reverse or “S” curve joins narrow
  between isthmus and proximal box

  isthmus and proximal box
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3. Slot Preps (box only) - requires definite retention grooves

4. Summary of Rules for Amalgam Preps

a) Removal all of the caries

b) 2 mm occlusal-gingival thickness of amalgam for strength

c) No unsupported enamel (90o cavosurface margins)

d) Break proximal contacts

e) Adequate retention and resistence form

f) Box and isthmus should each be self-retentive

Amalgam Retention

1. Pin Retention

a) Advantages

i) conservative

ii) significantly adds to retention & resistance form


b) Disadvantages

i) stress induced into tooth structure

ii) may result in perforation

iii) requires at least 4 mm’s of occlusal clearance

iv) weakens amalgam


c) Pin Rules

i) 222 rule

ii) 1 mm from DEJ

iii) 5 mm from each other

iv) place pins parallel to anticipated force of occlusion

v) requires flat surface

d) Pin sizes
Regular   0.031” pin        0.027” drill
Minim     0.024” pin        0.021” drill
Minikin   0.019” pin        0.017” drill
Minuta    0.015” pin         0.013” drill


2. Pinless Retention

a) Examples:  grooves, channels, slots, potholes, amalgapins

b) Advantages

i) passive retention

ii) minimal occlusal clearance required


c) Disadvantages

i) more aggressive tooth removal compared to pins

ii) initially more prone to fracture.  Stable matrix is essential


3. Resin Bonded Amalgams

a) Proposed advantages:

i) increased fracture resistance of tooth

ii) decreased marginal breakdown

iii) decreased post-op sensitivity

iv) eliminate microleakage

v) enhances traditional retention and resistance features


b) Disadvantages:

i) increased time and difficulty of amalgam placement

ii) increased expense (time and materials)

iii) no long-term clinical studies


c) Unknowns:

i) longevity of bond

ii) results of  bond failure

iii) effects on physical properties of amalgam

iv) Do benefits warrant extra time and expense?

Material Selection

1)  “High Copper” Alloys

a) Improvements:

i) mechanical properties

ii) marginal integrity

iii) corrosion characteristics

b) Types

i) Admixed

ii) Spherical

iii) Lathe-cut

c) Reactions:

i) Admixed

      ( + Ag-Cu eutectic + Hg ( unreacted (  + unreacted Ag-Cu eutectic + (1 + (2

Later: (2 + Ag-Cu eutectic ( (1 + (
ii) Single-Composition High-Copper Alloys

Ag-Sn-Cu Alloy + Hg ( (1 + ( + unreacted alloy particles

d) Corrosion Resistence

Most Resistant                                                                    Least Resistant

Ag3Sn,              Ag2Hg3,              Cu3Sn,             Cu6Sn5,            Sn7-8Hg
    (                        (1
                               (
                                (                                 (2
2) Amalgam Selection

a) Admixed Alloys

i)  Lathe-cut “low copper” alloy particles + spherical “silver-copper” alloy particles

ii) Increased strength due mainly to Ag-Cu particles (filler)

iii) slower set

iv) resistance to condensation

v) easier to develop proximal contacts and contours


b) Spherical Alloys

i) faster set, earlier initial strength

ii) requires less condensation force

iii) better adaptation to retentive features

iv) crown prep at same appointment



High Copper Alloys

Admixed
Single Composition Spherical
Single Composition Lathe-cut

Cupralloy
Aristalloy III
Epoque

Dispersalloy
Cupralloy ESP
Jentalloy III

Phasealloy
Inidiloy


Cluster
Tytin


Contour
Valiant


Valiant PhD
Tytin FC



Megalloy



Sybraloy


Material Manipulation
1. Trituration

a) Effects of Undertrituration ( decreased strength
Effects of Overtrituration ( decreased strength

b) Toubleshooting

i) Undermix – dull, crumbly, grainy

ii) Normal mix – shiny, separates in single mass from capsule

iii) Overmix – appears soupy, hot, sticks to inside of capsule

2. Condensation

a) Purpose:

i) adapt amalgam to cavity walls

ii) eliminate void spaces

iii) reduce Hg in restoration

b) Burnishing

i) an extension of condensation process

ii) better marginal adaptation


c) Effect on restoration:  Optimal amalgam condensation results in a stronger, better adapted, longer lasting restoration

3. Creep - manipulation that maximizes strength minimizes creep

a) ( mercury : alloy ratios

b) ( condensation pressure


4. Moisture contamination - problem if occurs during mixing / condensing

a) may produce excessive expansion

b) in zinc containing alloys, may produce delayed expansion due to development of H gas


5. Mercury content

a) excess Hg reduces strength

b) excess Hg promotes (2 formation in high-copper amalgam


Complex Amalgams
1. Indications:

a) crown substructure

b) temporary restorations

c) guarded prognosis

d) economics

2. Longevity

a) Cuspal coverage amalgams approximately 3.8 times more cost-effective than either cast gold or ceramometal crowns.  (Smales RJ and Hawthorne WS, 1996)

b) Median survival of extensive amalgams was 14.6 years.  70% of cast gold and metal ceramic crowns still present at 20 years.  (Smales RJ and Hawthorne WS, 1997)

c) Study of 124 cusp-covered amalgams and 644 class 2 amalgams without cusp coverage.  Survival rate for both groups 72% after 15 years.  (Smales RJ, 1991)

d) 171 teeth evaluated.  Longevity from 4 months to 30 years.  75% survival rate at 5.7 years, 50% survival rate at 11.5 years, 25% survival rate at 16 years.  (Summitt JB and Robbins JW, 1987)

3. Restorative Sequence

a) Initial Survey – occlusal contacts, marginal ridge height, cuspal height, contours, RPD abutment? tooth restorable?

b) Rubber Dam Isolation and Prewedge

c) Assess Remaining Sound Tooth Structure

i) remove caries

ii) remove unsupported enamel

d) Determine Outline Form

e) Retention and Resistance Form

f) Matricing

i) must remain stable

ii) proper contour important

g) Wedging

i) seals matrix at gingival margin

ii) tooth separation to allow for thickness of matrix band

h) Amalgam Selection

i) Amalgam Condensation and Burnishing

j) Matrix Removal

i) LEAVE WEDGE IN PLACE

ii) clear excess amalgam with explorer

iii) carefully remove matrix to the facial or lingual using a tipping motion

iv) REMOVE WEDGE

k) Carving Sequence (do areas with most difficult access first)

i) interproximal/gingival margins

ii) embrasures and facial/lingual contours

iii) occlusal

iv) smooth with cotton roll

l) Remove Rubber Dam

m) Check Occlusion

i) carefully determine initial contact

ii) estimate amount of adjustment required

iii) check all excursions

iv) confirm with shim stock

v) Finish/Polish at subsequent appointment if desired.
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