
AMALGAM ALLOY MANIPULATIONPRIVATE 

1.   MATRICES FOR AMALGAM RESTORATIONS
     A.   Matrix requirements:

          1.   Reproduce and/or establish contour.

          2.   Proper adaptation to gingival cavosurface margin.

          3.   Easy to apply and remove.

          4.   Must remain rigid during condensation.

     B.   Types of matrix bands:

          1.   Tofflemiretm, T-bands, Anatomic, Automatrixtm, 


Copper bands.

          2.   Thickness:

               1.   0.0010" = 25 microns

                    0.0015" = 38 microns

                    0.0020" = 50 microns

          * Good review reference:

               Bauer, J.G. and Crispin, B.J., "Evolution of the

               Matrix for Class 2 Restorations", Oper Dent Supp

               4: 29-32, 1986.

2.   PLACEMENT OF INTERPROXIMAL WEDGES
     A.   "Pre-wedging".

          1.   Gains interproximal separation, also retracts

               rubber dam and gingival tissues.

          2.   Hellie, et al., "Quantitative Evaluation of

               Proximal Tooth Movement effected by Wedging:

               A Pilot Study", J Pros Dent: 1985.

               a.   Initially get 90 microns movement

               b.   After 30 sec., 30 microns is lost.


          c.   There is 90% recovery in 30 sec. after

                    removal of wedge.

     B.   Placement of wedge to stabilize matrix retainer.

          1.   Make sure the wedge is secured against the

               gingival margin!
          2.   Ensure that the wedge does not interfere with

               the interdental space occlusal to the gingival

               wall.

          3.   Wedges frequently need to be customized and they

               are not always placed from the lingual. ( mesial

               concavities on maxillary premolars and molars

               often require wedge placement from the facial

               aspect - a frequent area of overhang incidence!)

3.   CONDENSATION
     A.   FACTORS CONTROLLED BY THE MANUFACTURER:

          1.   Alloy Composition.

          2.   Manufacturing process.

     B.   FACTORS CONTROLLED BY THE OPERATOR:

          1.   Trituration.

          2.   Condensation.

          3.   Anatomy.

          4.   Finishing.

     C.   Trituration Time.

          1.   Keep a file of manufacturer's directions available

               for all amalgam alloys used in your practice.
          2.   Asgar Method:   Triturate at medium speed 5 sec.

               lower than recommendations.  Increase in 2 sec.

               intervals until achieving a "smooth plastic mix".

      D.   Technique:

           1.   Be methodical to ensure intimate adaptation of

                alloy to all features of the preparation.

           2.   Maximum density to try to eliminate air voids.

           3.   Lower residual Mercury by incremental build-up

                and carve-back of excess.

       E.   Markley condensers.

               Federal Stock Numbers
            #1 -  6520-00-935-7167

            #2 -  6520-00-935-7168

            #3 -  6520-00-935-7169

            #4 -  6520-00-935-7170

        F.   Mechanical condensers.

            1.   "Condensaire" - Teledyne Densco.  Operate at 10

                  lbs. air pressure.  This type of condenser is

                  useful for large amalgam alloy build-ups after

                  retentive features and chamber (if core) are

                  condensed with small hand pluggers.  An

                  autoclavable "Condensaire" is now available.

       G.   Clinical hint:  After gingival 1/3 of the proximal
            box has been condensed, loosen the matrix retainer
            1/4 turn which will allow full positioning against
            the adjacent tooth.

4.     CARVING SEQUENCE.
       A.   Pre-carve burnish.

       B.   Remove gross excess.

       C.   Initiate occlusal embrasure.

       D.   Carve gingival, proximal and embrasures first, then

            occlusal.

       E.   Position a large (round or acorn) burnisher over the

            marginal ridge while removing the matrix!

       F.   After amalgam alloy resists furthur carving, lightly

            post-carve burnish all accessible areas of the

            restoration.  May polish with flour of pumice or

            fine prophy paste (Nuprotm Orange).

       G.   Check occlusion.

            1.   Try to maintain all "holding" contacts in

                 maximum intercuspation.

            2.   Avoid contacts on inclines (carve flat if

                 absolutely necessary) to minimize possibly

                 destructive shear forces.

            ref: Shavell, H.M., "Updating the Amalgapin technique

                 for Complex Amalgam Restorations", Int J Perio

                 Rest Dent: 23-35, May 1986

5.     FINISHING.
       A.   Post-carve burnish of 8 minute "Tytin" restorations

            after 5 years are "self-polishing" as they

            are comparable in marginal integrity to those with

            a conventional 24 hr. polish!

       ref: Corpron, R., et al., "Clinical evaluation of

            amalgams polished immediately after insertion: 5

            year results", J Dent Res 63 (Spec Issue), 178,

            1984

       B.   Suggested polishing sequence:

            1.   Initial reduction - 12-fluted burs followed by

                 30-fluted burs on occlusal and

                 facial/lingual/proximals.  Premier "Compo-                         strips" MF1/MF2 are helpful for interproximal

                 areas.

            2.   Final polishing - Mounted points (brown, green),

                 Compo-strips MF2/MF3, followed by flour of

                 pumice and silex polishing powder (used to be

                 good ole amalgloss!).

            3.   Rationale for polishing:  Most operators leave

                 areas of "flash" that are susceptible to

                 chipping away during function causing marginal

                 ditching.
6.     AMALGAM REPAIR
       A.   Clinical indications:

            1.   Open contacts or fractured segments (tooth or

                 alloy) on recently placed, clinically acceptable

                 amalgam alloy restorations.

       B.   Treatment considerations:

            1.   Clinical acceptability of remaining restoration.

            2.   No loss in retention/resistance form caused by

                 repair.

            3.   It is not necessary to use wetter mixes of

                 alloy.

            4.   Glass Ionomer (Cermets) will bond to amalgam and

                 will make a good short term temporary.

            5.   50u alumina air abrasion and low-viscosity dentin

                 bond systems with resins (All-bond, Amalgambond)

                 may assist in the adhesion of repaired amalgam

                 alloys.

6.     ENHANCING RETENTION/RESISTANCE FORM WITH RETENTIVE PINS
       A.   Retention pins

            1.   Advantages:  More conservative and less time

                 involved than a casting.  Enhances retention

                 form (adds walls) and is an economical

                 alternative to castings.

            2.   Disadvantages:

                 a.   Can cause dentin crazing.

                     Durkowski, J.S., et al., "Effect of

                     diameters of self-threading pins and channel

                     locations on enamel crazing", Oper Dent

                     7:86-91, 1982.

                 b.   Microleakage can occur @ pin channels.

                 c.   Pins weaken amalgam alloy.

                 d.   Average 2mm channel risks perforation.

            3.   Types:  Cemented, Friction-lock, Self-threading

            4.   Pin sizes:

                 Pin System               Drill(")         Pin(")
                 Cemented or

                 Markley                  0.027            0.025

                 Friction-lock            0.021            0.022

                 Self-threading (TMS)

                   Regular                0.027            0.031

                   Minim                  0.021            0.024

                   Minikin                0.017            0.019

            5.   Number of pins (general rules):

                 a.   One per cusp or marginal ridge.

                 b.   3-5 mm between pins.

                 c.   0.05 to 1.0 mm inside dentinoenamel

                      junction.

            6.   Pin "Trouble shooting"

                 a.   Pulp penetration.

                 b.   Periodontal perforation.

                 c.   Broken drills or pins.

                 d.   Pinhole too large.

                 e.   Be aware of tooth alignment, root contours

                      and pulp morphology.

                 f.   Avoid furcation areas.

                 g.   Avoid maxillary 1st premolar mesial

                      concavity.

                 h.   Avoid distobuccal areas on maxillary

                      molars.

7.   ENHANCING RETENTION/RESISTANCE FORM UTILIZING AVAILABLE

     TOOTH STRUCTURE
     A.   Advantages:

          1.   Occlusal clearance can be minimal (ie. less than

               the 4 mm total room required for retentive pins).

          2.   Is passive in nature and does not rely on

               elasticity of dentin. (Endodontically-treated

               teeth may be dessicated and have increased

               susceptibility to crazing.

          3.   Can be used when replacing a fractured drill or

               pin without consideration for 3-5 mm spacing.

     B.   Disadvantages:

          1.   Is sensitive to matrix movements during

               condensation.

     C.   Preparation Design considerations.

          1.   Wall parallelism.

          2.   Deeper pulpal floor to create walls on reduced

               cusps.

          3.   Additional box forms (facial/lingual).

          4.   Enlarged occlusal dovetail and widened isthmus.

          5.   Gingival trough (slot) when buccal/lingual walls

               extend beyond line angles.

               (confine trough to line angles to minimize risk of

                pulp exposures).

          6.   Use "slots" or "amalgapins" when reducing

               facial/lingual cusps.

          7.   Envision the cavity preparation as a "stepping"

               process.

                mesial-distally: (trough, gingival floor, pulpal

                                floor, cusp reductions).

                occlusally:  ( boxes, retentive grooves).

     D.   Summary

          "The effectiveness of pins, slots, box-forms (ledges),

          or amalgapins can be maximized when used in combination

          and properly  distributed"
     refs:    Robbins, J.W., et al., "Retention and resistance

              features for complex amalgam restorations", 

              J Am Dent Assn 118: 437-442, 1989.

             Birtcil, R.F. and Venton, E.A., "Extracoronal amalgam

              restorations utilizing available tooth structure for

              retention", J Prosth Dent 35: 171-178, 1976.

     E.   Resin-bonded amalgam technique

          1.   4-Meta chemistry (Amalgambond, Parkell), 

               BPDM molecule (Liner-F/All-bond, Bisco),  

               MDP molecule (Panavia, Morita)

          2.   Not definitive exactly whether a true chemical

               bond is formed or is simply a resin-amalgam

               impregnation/micromechanical interlock.

         3.   Need a chemical-cure or dual-cure dentin bond system

               and low film thickness. (Amalgambond is five (5)

               microns).

          4.   May provide a superior seal to control

               microleakage and recurrent caries especially for

               "caries active" patients.  Also, may have

               possibilities as an adjunct to cuspal coverage

               amalgam restorations in the treatment of "cracked

               -tooth syndrome".

     refs:   Ben-Amar, A., "Reduction of microleakage around

             new amalgam restorations", J Am Dent Assn 119:

             725-728, 1989.

             Charlton, D.G., Moore, B.K., and Swartz, M.L., "In

             Vitro Evaluation of the Use of Resin Liners to Reduce

             Microleakage and Improve Retention of Amalgam

             Restorations", Oper Dent 17: 112-119, 1992.



   Belcher, M. A.:  Two-year clinical evaluations of an 



   amalgam adhesive.  JADA  128(3):309-314, 1997


AMALGAM ALLOY MANIPULATION
LEARNING OBJECTIVE:   Each student will apply matrix, condensing, carving, finishing, pin placement and other retentive principles and techniques when manipulating and designing amalgam alloy restorations.

MAIN POINTS:

1.   Each student will understand the selection and use of properly constructed matrices and wedges for amalgam placement.

     SAMPLES OF BEHAVIOR:  Each student should:

     a.  identify the functions of a matrix.

     b.  list the matrix armamentarium.

     c.  select matrices for specific applications.

     d.  justify modifications of the matrix.

2.   Each student will apply the principles of proper amalgam condensation to specific situations.

     SAMPLES OF BEHAVIOR:  Each student should:

     a.  explain how the properties of amalgam are affected by 

         amalgam condensation.

     b.  demonstrate how to properly condense amalgam using

         accepted placement and condensing techniques.

     c.  describe an accepted method for burnishing an amalgam

         restoration.

3.   Each student will apply carving principles and techniques to amalgam restorations.

     SAMPLES OF BEHAVIOR:  Each student should:

     a.  explain the reasons for carving an amalgam restoration.

     b.  justify the use of various amalgam carving instruments.

     c.  recognize a properly carved and contoured amalgam

         restoration.

 4.   Each student will apply finishing techniques to amalgam restorations.

     SAMPLES OF BEHAVIOR:  Each student should:

     a.  describe the reasons for finishing and polishing amalgam

         restorations.

     b.  explain the rationale for finishing and polishing

         amalgam restorations.

     c.  describe a systematic technique for finishing and

         polishing an amalgam restoration.

5.   Each student will apply pin techniques in practical situations.

     SAMPLES OF BEHAVIOR:  Each student should:

     a.  justify the philosophy of tooth preparation for pin

         placement.

     b.  demonstrate proper pin placement.

     c.  predict the possible adverse effects of pin placement.

     d.  demonstrate a systematic approach for placement of

         restorative material around pins.

6.   Each student will apply a knowledge of retentive features for slots, grooves, amalgapins, and other pinless designs when making extensive restorations.

     SAMPLES OF BEHAVIOR:  Each student should:

     a.  list the different pinless retentive designs.

     b.  select the most appropriate design for a given

         situation.

     c.  demonstrate a systematic technique for placement of

         pinless resistance and retention.

     d.  compare the features of pins with pinless amalgams as to

         advantages, disadvantages, indications and

         contraindications.

     e.  describe a method for using a dentin bond agent and

         adhesive resin to decrease microleakage with amalgam alloy

         restorations.






