
DIRECT ESTHETIC RESTORATIONS: PREPARATION AND MANIPULATIONPRIVATE 

1.   COMPOSITE RESIN:  MATERIALS.
     A.   Development.

          1.   Silicate cement.

          2.   Unfilled Acrylic Resin.

          3.   Composite Resin.

          ref: Bowen, R.L., "Properties of a silica-reinforced

               polymer for dental restorations", J Am Dent Assn

               66: 57, 1963.

     B.   Modern Composite Resins.

          1.   Composition:

               a.   Dispersed phase:  (quartz, barium glass,

                    colloidal silica fillers).

               b.   Matrix phase:  Dimethacrylate polymers -

                    BisGMA, urethane diacrylates.

               c.   Surface interfacial phase:  organo-silanes.

          2.   Classification:  filler characteristics & size:

               a.   Conventional: 5-30 microns.

               b.   Microfill: 0.04 microns.

               c.   Hybrid (blends): 0.04 & 0.6-5 microns.

               d.   Fine particle:  1-8 microns.

          3.   Selection of Composite Resins:

               a.   Hybrid (blends):  large class 3 & 4

                    restorations.

               b.   Microfills:  small class 3, class 5, labial

                    veneers (no occlusion).

          Ref: Lutz, F. and Phillips, R.W., "A classification and

               evaluation of composite resin systems, J Pros Dent

               50: 480-488, 1983.

2.   CLINICAL PROCEDURES.
     A.   Shade selection and Isolation:

          1.   Select shade prior to rubber dam placement.

               (Teeth dehydrate and lose translucency)

          2.   Good isolation is critical with acid-etch

               procedures.

          3.   Use pre-wedging technique routinely and 212 type

               retainers or retraction cord in class 5

               situations.

     B.   Acid-etching procedures:

          1.   35-40% unbuffered phosphoric acid (liquids & gels)

          2.   Conservative recommendation: 20 sec. etch time

               followed by 20 sec. rinse.

               (enamel should be clinically frosty & rinsing

               removes insoluble salts which may preclude proper

               tag length).

               ref:  Barkmeier, W.W., Shaffer, S.E, and Gwinnett,

                     A.J., "Effects of 15 vs 60 Second Enamel

                     Acid Conditioning On Adhesion and

                     Morphology", Oper Dent 11(3): 111-116, 1986.

          3.   General rule for liners:  

                 Use CaOH liner if <0.5mm from pulp, then place

                 glass ionomer liner over remaining exposed dentin

                 prior to acid-etching. (use dentin bond agents

                 or extend glass ionomer to cavosurface if a

                 portion of margin is on dentin or cementum.)

          4.   Tag length:

               a.  Butt joint:  5 - 6 micron tags.

               b.  Bevel joint:  10 - 20 micron tags (etches

                                 enamel rod ends!).

               c.  Failure is a function of cross-sectional area

                   and not tag length!
     C.   Cavity preparation.

          1.   Class 3:  Usually lingual approach, labial on

               mandibular incisors can be used if caries pattern

               indicates.  Bevel all accessible enamel (1mm).

               Burs:  2, 330, 1/4, 331/2, flame carbide.

          2.   Class 4:  Bevel preparation margin exposes enamel

                         rod ends for enhanced bond strengths. 

               Place cervical retention groove with 1/4 or 33 1/2

               to enhance retention and decrease microleakage -

               especially important if cervical-proximal margin

               is on cementum.

          3.   Class 5:  Bevel enamel, "butt" margin on

               cementum/dentin, and cervical retention grooves.

     D.   Manipulation.

          1.   Matricing (0.002" mylar strip)

          2.   Enamel/Dentin bond agents

          3.   Visible light curing (darker shades require longer

                                     cure times)
               a.  minimizes air porosity.

               b.  increases color stability

               c.  oxygen-inhibited layer (catalyst-free monomer

                   that should possibly be wiped away prior to

                   incremental curing!)

          Ref:  Eliades, G.C., and Caputo, A.A., "The

                strength of layering technique in visible

                light-cured composites", J Pros Dent 61:31

                -38, 1989.

     E.   Customizing.

          1.   Use incisal, dentin and enamel shades when

               appropriate.

          2.   Opaque and colored tints. (use internally if

                                         possible)
     F.   Finishing.

          1.   Initial reduction:  removes excess material and

                                   brings the restoration to

                                   proper contour.

               a.  12/30 fluted carbide burs (Hybrids)

                   25-45 micron diamonds (Microfills)

                   Soflextm/Supersnaptm abrasive disks

                   Soflextm/Compostriptm abrasive strips

               b.  Use water as a lubricant while finishing and

                   rinse thoroughly between decreasing abrasive

                   grit sizes.
          2.   Finishing:  establishes final contour and a smooth

                           surface.

               a.  10-25 micron diamonds (Microfills)

               b.  Decreasing size abrasive grit disks and

                   strips.

               c.  Mounted points & cups (Quasitetm): Microfills
          3.   Polishing:  produces a final finish and brings the

                           surface to a luster.

               a.  Polishing pastes (Luster pastetm,




    Composiglazetm, Prisma-glosstm) - (Hybrids)
          Reference:  "Finishing and Polishing", The Dental

                       Advisor, Vol. 5, No. 3, 1988.

                      Herrgott, A.L., et al., "An evaluation fo

                      different composite resin systems finished

                      with various abrasives", J Am Dent Assn

                      119:729-732, 1989.

3.   GLASS IONOMER CEMENT.

     General Reference:   "Glass Ionomers: Impact on Restorative

                          Dentistry", J Am Dent Assoc 120 

                          (Theme issue): January 1990.

     A.   Composition:

          1.   Aluminofluorosilicate glass, polyacrylic acid

               (dried as powder in some formulations), tartaric

               acid, and water.

     B.   Chemistry:

          1.   Acid (polyelectrolyte acid) 

                & Base (aluminosilicate glass).

          2.   Setting Reaction:     

                  Acid > glass ions = ion binding > 

                  salt precipitation (gelation) > 

                  salt hydration (strength).

     C.   Restorative Material Indications.

          1.   Medium to large class 5 abrasion/erosion lesions

               and root caries.

          Ref:   "Glass Ionomer, For restoration of root caries",

                  CRA Newsletter, Vol. 14, Issue 8, August 1990.

          2.   1 millimeter thickness is necessary due to low

               edge strength!
          3.   Advantages:

               a.  Fluoride release mechanism.

               b.  Thermal expansion/contraction is close to

                   tooth structure.

               c.  Chemical adhesion to enamel and dentin.

               d.  Biologically compatible.

          4.   Disadvantages:

               a.  Moisture sensitive (isolation is critical).

               b.  Delayed time to finish (15 min. to 24 hrs.)

               ref:  Matis, B.A., etal., "How Finishing Affects

               Glass Ionomers: Results of a Five-Year Evaluation", 

               J Am Dent Assn 122: 43-46, 1991.

               c.  Color match is not as good as composites.

               d.  Finished surface smoothness is not as good as

                   composites (Hybrids & Microfills) and metal

                   alloys.

          5.   Glass Ionomer Restorative Material Techniques:
               1.  Good isolation.

               2.  Remove caries & place CaOH liner if < 0.5mm

                   from pulp.

               3.  No bevel, possibly axiogingival groove.

               4.  Condition dentin (Smear layer removal).

                   a.  40% polyacrylic (Durelontm liquid): 5 sec.

                   b.  10-25% polyacrylic (Smear cleantm): 20 sec.

               5.  Hydrate dentin surface (moist cotton pellet).

               6.  Use matrix whenever possible.

               7.  Cover with glaze (unfilled resin or 

                   water-proof special varnish).

               8.  Remove excess cement with #12 blade or 12/30

                   fluted carbide bur, reapply resin and light

                   cure.

               9.  Final finish is delayed (15 min. with Ketac

                   -filtm).  Use 30-fluted carbide burs, soflextm
                   disks, rubber abrasives (Quasitetm) and polish

                   paste (Luster pastetm - diamond grit).

          USE CAUTION WHEN FINISHING GLASS IONOMERS - THEY ARE                           SOFTER THAN COMPOSITES!!
     E.   Glass Ionomer Liner/Base Indications:
          1.   Over CaOH2 (if applicable) under amalgam alloys.

          2.   Dentin liner under composite resin.

          3.   Blocking out undercuts on casting preparations.

          4.   Sealing of root canal before non-vital bleaching.

          5.   Technique:

               a.  Smear layer removal.

               b.  Apply liner when glossy!
          6.   Composite/ionomer Class 5:
               a.  Place groove at 1/2 gingival wall with 1/4 or

                   33 1/2 bur.

               b.  Remove the dentin smear layer with polyacrylic

                   acid or ADA approved substitute.  (delete this

                   step for glass ionomer/resin liners)

               c.  Place glass ionomer liner over exposed dentin

                   and up to gingival cavosurface margin.

               d.  Bevel occlusal enamel (1mm).

               e.  Acid etch enamel margin and glass ionomer

                   liner for 20 seconds.  Rinse for 20 seconds. 

                   (Not necessary to etch glass ionomer/resin 

                   liners)

               f.  Apply bond agent(s).

               g.  Cure composite resin in two (2) increments. 

                   Place the incisal increment first and cure for

                   30 seconds.  Then, add the gingival increment

                   and cure for an additional 30 seconds.

     F.   Light-activated Glass ionomer/Resin Materials:

          1.   Traditional glass ionomer combined with composite

               resin.

                a.  Advantage of fluoride release and light

                    -activation.  Has moderate strength and       

                    moderate esthetics.

                b.  Used as a liner (Vitrebondtm - 3M).  Has been

                    shown to inhibit in-vitro caries activity.

                c.  Also can be used as a restorative material in

                    patients having a high need for cariostatic

                    activity.  Manipulation requires use of the

                    Centrixtm syringe and clear cervical matrices. 

                    Esthetics is not as good as composite resin

                    although the various Vita shades are available.

                d.  Available products at present include:  

                      Fuji II-LCtm: GC America Inc., 

                      Photac-Filtm: Espe-Premier, 

                      Variglasstm: Caulk/Dentsply, 

                      Vitremertm: 3M Dental Products.

          References:

            Hinoura, K., Moore, B.K., and Phillips, R.W.,

            "Tensile bond strength between glass ionomer cements

            and composite resins", J Am Dent Assoc 114: 167-172,

            1987.

            Smith, G.E., "Surface deterioration of Glass Ionomer

            Cement during acid etching: An SEM evaluation", Oper

            Dent 13(1): 3-7, 1988.

            McLean, J.W., Powis, D.R., and Prosser, H.J., "The

            use of glass-ionomer cements in bonding composite

            resins to dentine", Br Dent J 158:410-414, 1985.

            Christensen, G.J., "Glass Ionomer-Resin: A Maturing

            Concept," J Am Dent Assn 124: 248-249, 1993.

3.   ESTHETIC TREATMENTS WITH COMPOSITE RESIN.
     A.   Veneer with amalgam alloy existing restoration:

          1.   Cut amalgam back and place amalgapins or slots.

          2.   Bevel the exposed enamel.

          3.   Air abrade amalgam alloy surface with 50 micron

               alumina.  ** (Use caution to protect the patient's

               eyes and cover adjacent restorations with the

               rubber dam or a piece of boxing wax). **
          4.   Etch the entire prepared surfaces (enamel etching

               & amalgam cleaning).

          5.   Apply low viscosity dentin bonding agent and opaque

               tints to block out metal.

          6.   Apply resin - incrementally using appropriate

                             enamel, dentin or incisal shades.

          7.   Contour and Finish.

          8.   Check occlusion (eliminate lateral excursive

               contacts and just try to maintain an occlusal stop

               on the amalgam alloy in maximum intercuspation).

     B.   Veneer with acrylic facing/gold crown.

          1.   Cut back and place amalgapins or slots.

          2.   Air abrade metal with 50 micron alumina. (use

               precautions as mentioned in 4(A)3 above).

          3.   Acid-etch gold to clean surface.

          4.   Apply low viscosity dentin bond agent, opaque tints

               and composite resin.

          5.   Contour, finish and check occlusion.

     C.   Diastema closure.

          1.   "Scuff" enamel with 12/30 fluted carbide bur to

               remove surface irregularities and enhance enamel

               bonding.

          2.   Measure distance between teeth to determine the

               1/2 way point.
     D.   Bonding existing tooth structure.

          1.   Composite resin with bond agents, glass ionomer

               cements.

          2.   Relieve dentin area of fragment slightly to allow

               room for the luting media and liner on remaining

               vital dentin.

          3.   Bevel and acid-etch all available enamel.

4.   PORCELAIN REPAIR.

          A.   Indications:  A porcelain restoration fracture

                which is relatively small and if a porcelain

                fused to metal restoration, has not compromised

                the metal-ceramic bond.  Small areas of metal can

                be opaqued as long as sufficient porcelain

                remains to achieve ceramic bonding.  Occlusion

                should, ideally, not require group function

                contacts where repairs are made.

          B.   Techniques:

               1.  Pre-mark occlusion and isolate area.

               2.  Prepare a 2 mm bevel beyond fracture wherever

                   possible with fine grit preparation diamond

                   and water spray.

               3.  Air abrade prepared porcelain and metal with

                   50 micron alumina.   
                   Use caution to cover adjacent porcelain

                   restorations with rubber dam or boxing wax

                   prior to air abrading area.
               4.  Apply 5-9% hydrofluoric acid (low continuous

                   aspiration and meticulous isolation is

                   required) for 4 minutes or 1.23% Acidulated

                   phosphate fluoride gel for 10 minutes to

                   prepared porcelain surfaces and any exposed

                   metal.  Rinse thoroughly with water spray.

               5.  Apply silane liquid to etched porcelain for 1

                   -2 minutes.  Let evaporate and gently air dry

                   at 2 minutes.

               6.  Apply low viscosity dentin bond agent and

                   opaquing agents to silanated porcelain and metal

                   (if applicable).  Light cure for 20 seconds.

               7.  Build-up using a hybrid composite resin of

                   appropriate shade.  Use enamel, dentin and

                   incisal shades to simulate build-up of

                   porcelain.  Light cure in 40 sec. increments.

               8.  Do not begin finishing procedures for 15 min.

                   after composite build-up is cured. (This

                   allows for more complete setting of the silane

                   bond - a chemical cure reaction).

          Ref:  Cochran, M.A., et al., "Tensile Bond Strengths of

                Five Porcelain Repair Systems", Oper Dent 13:162

                -167, 1988.

                Pratt, R.C., et al., "Evaluation of bond strength

                of six porcelain repair systems", J Pros Dent

                 62:11-13, 1989.

                Fan, P.L., "Porcelain Repair Materials",  Council

                on Dental Materials, Instruments and Equipment, 

                J Am Dent Assn 122: 124-130, 1991.
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LEARNING OBJECTIVE:   Each student will apply a manipulative technique rationale for the delivery of composite resin and glass ionomer cement restorations in order to give the patient an esthetic, long-lasting restoration.

MAIN POINTS:

1.   Each student will understand the relationship of composite resin and glass ionomer properties to anterior restorations.

     SAMPLES OF BEHAVIOR:   Each student should:

     a.   list the advantages and disadvantages of filled resins

          and glass ionomer materials.

     b.   defend their choice of base under these restorations.

     c.   explain the role of each of the major components of

          composite resin and glass ionomer material. 

     d.   identify the steps in finishing esthetic restorations.

2.   Each student will understand proper placement of a composite resin or glass ionomer restoration.

     SAMPLES OF BEHAVIOR:   Each student should:

     a.   describe the placement of composite resin and glass

          ionomer restorative materials.

     b.   summarize the steps in cavity preparation for composite

          resin and glass ionomer restorations.

     c.   explain where and how to use the different resin

          and ionomer restorative materials.

     d.   describe the handling of visible light-cured resin

          materials.

3.   Each student will apply the acid-etch technique with

     composite resin restorations.

     SAMPLES OF BEHAVIOR:   Each student should:

     a.   defend the use of the rubber dam with the acid-etch

          technique.

     b.   compare different techniques of restoring an incisal

          edge restoration.

4.   Each student will understand the combined glass ionomer-composite resin restoration.

     SAMPLES OF BEHAVIOR:   Each student should:

     a.   explain the indications for the combined glass

          ionomer - composite resin restoration.

     b.   summarize the steps of cavity preparation for this

          "sandwich" restoration.

     c.   describe the sequential handling of the combined

          material approach to placement of this restoration.

     d.   identify the indications for use of glass ionomer-resin

          materials.

     e.   describe the manipulative considerations when using glass

          ionomer-resin restorations.

5.   Each student will apply a knowledge of composite resin veneer procedures.

     SAMPLES OF BEHAVIOR:  Each student should:

     a.   describe the indications and procedures for veneering

          existing amalgam alloy restorations.

     b.   explain a method for diastema closure and bonding

          existing tooth structure.

     c.   list the advantages and disadvantages of porcelain repair

          with composite resin.

     d.   understand the role of air abrasion, acid-etching, and

          the use of silane or low-viscosity dentin bond agents in

          the success of veneer procedures.




