
CONSERVATIVE CAVITY PREPARATION AND INSTRUMENTIONPRIVATE 

1.     ALTERNATIVES TO CAVITY PREPARATION

       A.   Odontoplasty

       B.   Management of Occlusal Fissures

       ref:   Meiers, J.C. and Jensen, M.E., "Management of

              the questionable carious fissure: Invasive and

              Non-invasive techniques", JADA 108:64, 1984.

       C.   Pit and Fissure Sealants

            1.   Tinted, untinted, chemical cure, visible light

                 cure, fluoride release, glass ionomer,

                 filled/unfilled.

       D.   Chemo-mechanical (Caridex):  A good idea that wasn't

            very practical.

       ref:   McNierney, H.D., and Petruzillo, M.A., "A Gentle

              Approach to Operative Dentistry: The CaridexR Caries

              Removal System", Gen Dent (July-August): 282-284,

              1986.

       E.   Lasers in Dentistry:  Light Amplification by Stimulated Emission of Radiation.

            1.   CO2 Laser:  1st laser approved by FDA for dental

                 soft tissue surgical procedures. (Red Helium-Neon

                 beam)

                 a.  Gingivectomy, frenectomy, tumor excision,

                     excisional and incisional biopsy.

            2.   Nd:YAG Laser: (Neodymium:Yttrium-aluminum-garnet):  Also has received FDA approval for use on soft tissue. (Red Helium-Neon beam)

                 a.  Research since 1987 has focused also on mineralized tissue and has included:  laser-etching of enamel, removal of carious tissue, preparation of dentin, treatment of dentinal hypersensitivity, removal of extrinsic stains,and preparation of pits and fissures for sealants.

            3.   Argon Laser:  (Blue-green argon beam)  Has been

                 used to polymerize dental resin materials with a

                 reduction in polymerization shrinkage and depths

                 of cure up to 3mm in 1/4 the time of conventional

                 curing lights.

                 a.  FDA has approved use of lasers for photopolymerization of dental resin materials.

            4.   Safety considerations:

                 a.  Protection of eyes from stray beams (use matte instruments, protective eyeglasses (green with Nd:YAG and amber with Argon), moist eye pads for patient, use high speed evacuation, keep explosive gases out of operatory.

       refs:     Miller, M., and Truhe, T., "Lasers in Dentistry:

                 An Overview", J Am Dent Assn 124: 32-35, 1993.

                 Wigdor, H., etal., "The Effect of Lasers on Dental Hard Tissues", J Am Dent Assn 124: 65-70, 1993.

2.     CAVITY PREPARATION: RATIONALE
       A.   Sulcus (not bacteria-free!)

       B.   Cavity Design Factors

            1.   Improved dental materials

            2.   Importance of esthetics

            3.   Preventive measures

ref: Newbrun, E., "Preventing Dental Caries: Current

                 and Prospective Strategies", J Am Dent Assn 123:

                 68-73, 1992

                 Adults:     Office Therapy           Home Therapy
                 Low caries  Topical APF (1x/yr.)     Fluoride

                    risk:                             Dentifrice

                                                      (2-3x/day)

                 Moderate caries   Topical APF or      Fluoride

                       risk:       Fluoride varnish    Dentifrice

                                   (2x/yr)             (2-3x/day)

                                   Diet modification   Fluoride

                                                       Rinse                                                           (1min,1x/day)

                  High caries   Topical APF or         Fluoride

                      risk:     Fluoride varnish       Dentifrice

                                (2-4x/yr)              (2-3x/day)

                                Diet modification     Fluoride gel

                                Suppress mutans        APF/NaF

                                streptococci with      (5min,                                      0.12% chlorhexidine    1x/day)

                                gluconate              Salivary                                                           substitute

            additional ref:   Anderson, M.H., Bales, D.J., and

                              Omnell, Karl-Ake., "Modern Management of Dental Caries: The Cutting Edge is not the Dental Bur", J Am Dent Assn 124: 37-44, 1993.

                4.   Awareness of occlusion

3.     AMALGAM FAILURES
       A.   Historical:  53% of amalgam alloy restorations fail due to recurrent caries.

       ref:   Healy, H.J., and Phillips, R.W., "A Clinical Study of Amalgam Failures", J Dent Res 28:439, 1949.

 B.   Current:  71% of all surveyed restorations were

                      replacement restorations and 60% of these

                      were replaced due to secondary caries.

       refs:   Mjor, I.A., "Placement and Replacement of

               Restorations", Oper Dent 6: 49, 1981.

               Klausner, L.H., Green, T.G., and Charbeneau,

               "Placement and Replacement of Replacement of Amalgam Restorations: A Challenge for the Profession", Oper Dent 12:105-112, 1987.

4.     CAVITY PREPARATION: HISTORICAL DEVELOPMENT
       A.   G.V. Black (1891)

       B.   M. Prime (1928)

            1.   Prime's philosophy:  Adapt the filling material

                 to the tooth.  Achieve a proximal triangular

                 form.  Achieve "independent surface retention".

                 Extension for prevention is not necessary!

       C.   Bronner (1930) - "reverse S-curve"

       D.   Miles Markley (1951) - Today's standard!
       E.   Current Perspective -

            ref:   Summitt, J.B. and Osborne, J.W., "Initial

                   Preparations for Amalgam Restorations", J Am

                   Dent Assn 123: 67-73, 1992.

            1.   Do not extend for prevention in class 1

                 preparations - only prepare in areas of diagnosed

                 caries.

            2.   Keep preparations as narrow as caries allows.

            3.   Do not extend class 2 preparations into occlusal

                 grooves.

            4.   If occlusal extension is less than 1.2mm wide,

                 augment retention of approximal box with retention locks on facial/lingual walls.

            5.   Combination amalgam/sealant restorations should be lined with dentin bond agents. (no copal varnish)

5.     TOOTH PREPARATION NOMENCLATURE

       A.   Angles

            1.   Line angles, point angles and cavo-surface angle

       B.   Walls

            1.   Axial, pulpal, floor(seat), enamel wall, 

                 dentin wall

       C.   Margin

       D.   Dentinoenamel (cementoenamel) junction

6.     CONSERVATIVE CAVITY PREPARATION CONSIDERATIONS
       A.   90 degree cavo-surface angle (for enamel rod

            strength)

       B.   Reduced (1/4) intercuspal width

       C.   Depth 0.5mm into dentin

       D.   Reverse "S" curve (for alloy bulk & enamel rod

            direction)

       E.   Independent surface retention (box & occlusal)

       F.   Proximal outline (just below proximal contact area!)

       Increased knowledge of caries progression and prevention,

     improved amalgam alloys, and precision instrumentation have

     influenced changes in the design of cavity preparations.

     "Extension for Prevention" is no longer a valid concept. 

     "Prevention of extension", or, as Sigurjons states,

     "Constriction with Conviction" are the operative phrases in

     modern cavity preparation.

   ref:  Sigurjons, H., "Extension for Prevention: Historical

         development and current status of G.V. Black's concepts", Oper Dent 8(2): 57, 1983.

7.     CAVITY PREPARATION INSTRUMENTATION
       A.   Burs (1/4, 1/2, 330, 169)

                      STANDARD BUR HEAD DIMENSIONS

                               diameter (mm)

    Shape          .6     .7     .8     .9     1.0     1.2    1.4

    Round          1/2            1              2       3      4

    Inv Cone       331/2         34             35      36     37

    Pln Fiss                     56             57      58     59

    Str Fis XCut                556            557     558    559

    Tap Fiss                    168     169    170     171   171L

    Tap Fiss XCut                       699    700     701   701L

    Pear                  329   330            331     332L  333L

        B.   Concentricity:  a direct measurement of the symmetry

             of the bur head itself.  It is a static measurement

             not directly related to function.

        C.   RUN-OUT:   a dynamic test measuring the accuracy

             with which all blade tips pass through a single

             point when the instrument is rotated.

        * RUN-OUT is the more significant term clinically because

          it is the factor that determines the minimum diameter

          of the hole that can be drilled by a given bur.

8.   HAND INSTRUMENTATION
     A.   Shaft (handle)

     B.   Shank

     C.   Blade (nib)

D.   G.V. Black's instrument formula

          1.   first unit: width of the blade in tenth of a

                           millimeter
          2.   second unit: length of the blade in millimeters
          3.   third unit:  angle the blade forms with the axis

                            of the handle
               * example: 15 = blade width 1.5mm

                           8 = blade length 8mm

                          12 = blade angled 12 centigrade degrees

                               from axis of handle (shaft)

          4.   When an instrument has four (4) numbers in the

               formula, the second number specifies the angle

               formed by the cutting edge and the handle.

               example:  Mesial margin trimmer (13-80-8-14)

                         13 = blade width (1.3mm)

                         80 = cutting edge angled 80 centigrade

                              degrees from axis of handle (shaft)

                          8 = blade length (8mm)

                         14 = blade angled 14 centigrade degrees

                              from axis of the handle (shaft)

     E.   "Excavator" class:

           1.   Chisel, hatchet, hoe, trimmer, angle former,

                spoon, cleoid and discoid

                a.   Subclassification:

                     1.   straight - no angle

                     2.   monangle - one angle

                     3.   binangle - two angles

                     4.   triple angle - three angles

     F.   Instrument sharpness:  just as "dull" burs are replaced

          dull hand instruments must be sharpened as frequently

          as necessary by the dentist or assistant!

9.   CAVITY PREPARATION CLASSIFICATION
     A.   G.V. Black's classification:

          1.   pit and fissure, occlusal 2/3's of facial and

               lingual of molars

          2.   proximal premolars and molars

          3.   proximal of incisors and canines

          4.   class 3 and incisal edge

          5.   gingival 3rd of facial and lingual of all teeth

          6.   incisal edge of anterior teeth and occlusal cusp

                heights of posterior teeth

     B.   Auxiliary classifications:

          1.   fractured anterior, cusp restoration, abraded

               tooth, core substructure (vital & pulpless), root

               caries

10.  PRINCIPLES OF CAVITY PREPARATION
     A.   Outline form

          1.   "Tooth by tooth judgement"

          2.   Occlusal factors

          3.   Access for manipulation of materials

          4.   Understand the progression of caries

               a.   Pit & Fissure (truncated cone with base at

                    DEJ, then more rapid lateral spreading at the

                    DEJ)

               b.   Smooth surface (truncated cone with base at

                    external enamel surface, then more rapid

                    lateral spreading at the DEJ)

     B.   Resistance form

          1.   Occlusal considerations

          2.   Adequate bulk of restorative material

               a.   "Prevention against extension"

     C.   Retention form

          1.   Cavosurface convergence (amalgams, composites)

          2.   Pins, grooves, slots, "amalgapins"

          3.   Parallelism (castings)

          4.   Acid etching, dentin bonding (composites, glass

               ionomers)

     D.   Convenience form (accessibility)

     E.   Removal of Caries

          a.   Dictates final outline form

          b.   Caries disclosing techniques

               1.   Use of a caries disclosing dye is an

                    objective guide and eliminates variability in

                    operator tactile and visual judgement.

                    a.  0.5% Basic Fuchsin in Propylene Glycol

                        "Sleuth"

                    b.  1.0% Acid Red 52 in Propylene Glycol

                        "Caries Detector"

               2.   Technique

                    a.   Isolate and prepare tooth

                    b.   Thoroughly rinse and dry region

                    c.   Apply solution to the lesion

                    d.   Allow solution to penetrate for 10

                         Seconds

                    e.   Carefully rinse region and air dry

                    f.   Observe and remove stained areas

                    g.   Repeat until no stains are evident

                3.  Rationale

                ref:   Anderson, M.H. and Charbeneau, G.T., "A

                       Comparison of Digital and Optical Criteria

                       for Detecting Carious Dentin", J Prosth Dent 53(5): 643-646, 1985.

                       Anderson, M.H., Loesche, W.J., and

                       Charbeneau, G.T., "Bacteriologic Study of a

                       Basic Fuchsin Caries-Disclosing Dye", J

                       Prosth Dent 54(1): 51-55, 1985.

                    a.   Disclosing dyes stain demineralized

                         carious dentin.

                    b.   Visual and tactile removal of all caries

                         at the DEJ had 59% residual staining.

                    c.   Stained dentin contains 1300x more CFU/mg

                         than non-stainable dentin.

                    d.   DEJ was free of bacteria if fuchsin

                         -stained dentin was excavated.

                4.   Controversy

                ref:   Kidd, E.A.M., Joyston-Bechal, S., and

                       Beighton, D., "The Use of a Caries Detector

                       Dye during Cavity Preparation: A

                       Microbiological Assessment", Br Dent J 174:

                       245-248, 1993.

                     a.   Tactile and optical criteria used to

                          determine complete caries removal at DEJ

                          showed 52% residual 1% Acid Red in

                          Propylene Glycol staining.

                     b.   Microbiological sampling showed no
                          difference in the level of bacterial

                          infection at dye-stainable and non-dye

                          -stainable dentin.   

                     c.   Recommended against using caries detector dyes because excessive removal of tooth structure will occur.

     F.   Finishing enamel walls and margins

          1.   Enamel rods (direction and support)

          2.   Location of margin

          3.   Instrumentation

               a.   Burs (plain cut fissure burs produce

                    smoothest surface)

               b.   Margin trimmers, hatchets (limit extension)

               c.   Castings (smoothness desirable: impressions &

                    fit)

               d.   Amalgams and composite (surface roughness

                    decreases marginal leakage)

               e.   Bevels (castings & composites, not for

                    amalgam alloy)

     G.   Debridement of the cavity preparation

          1.   Air/Water spray

          2.   Cavity cleansers (3% H2O2)

          3.   Topical fluoride solutions (10% SnF2)

          4.   Removal/Alteration of dentinal smear layer and

               sealing with current generation dentin bond agents.

11.   GOALS AND SUMMARY OF CAVITY PREPARATION AND DESIGN
      A.   Hygienic and biologically non-irritating

      B.   Withstands forces of mastication

      C.   Outline form is dictated by caries!
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LEARNING OBJECTIVE:   Each student will apply conservative cavity preparation concepts using currently available restorative materials for maximum preservation of the dentition.

MAIN POINTS:

1.   Each student will understand the rationale for cavity preparation when using amalgam alloy.

     SAMPLES OF BEHAVIOR:   Each student should:

     a.   summarize the evolution of the conservative amalgam

          preparation from G.V. Black's principles.

     b.   identify the current reasons for failure of amalgam

          restorations.

     c.   justify the principles of cavity preparation as they

          relate to the physical properties of amalgam.

2.   Each student will understand the principles of conservative amalgam alloy cavity preparation.

     SAMPLES OF BEHAVIOR:   Each student should:

     a.   summarize the cavity preparation principles for a

          conservative amalgam alloy.

     b.   identify the rationale for proximal retention in class

          2 preparations.

     c.   explain the rationale for cavity depth in a

          conservative amalgam preparation

     d.   explain the reasons for rounded angles in a

          conservative amalgam preparation.

     e.   justify a 90 degree angulation at the cavo-surface

          margins in a conservative amalgam preparation.

     f.   be able to establish conservative preparations with

          outline forms consistent with the progression of

          caries.

3.   Each student will understand the armamentarium used in preparing a conservative amalgam cavity preparation.

     SAMPLES OF BEHAVIOR:   Each student should:

     a.   list the burs used to cut a conservative preparation.

     b.   identify the reasons for the use of certain burs in

          preparing cavity preparations.

     c.   state the rationale for using sharp hand instruments.

     d.   describe the proper use of hand instruments in cutting

          a conservative preparation.

     e.   identify the hand instruments used in finishing a

          conservative preparation.

     f.   state rationales for and against using caries disclosing

          agents.

     g.   explain the technique and materials using for caries

          disclosing dyes.

     h.   state the current status of laser technology as related

          to cavity preparation.






