Resin Composites - Placement and FinishingPRIVATE 

I.  Clinical procedures - placement and finishing techniques


A.  Shade selection



1. Prophy of involved tooth and adjacent teeth using



   flour of pumice - removes any external stains that



   might interfere with color matching.



2. Select shade prior to rubber dam placement.  Color of rubber dam can influence color match, dehydration of teeth can give inaccurate shade.


B.  Isolation



1. Moisture control is critical in acid-etch/dentin


   
   bonding procedures



2. Rubber dam is isolation of choice - 212 retainer for



   class 5 restorations, retraction cord with rubber



   dam can facilitate moisture control.



3. Wedges help facilitate moisture control - pre-wedge



   as well as wedge placement prior to material



   placement (pre-wedge can result in customized wedge


        for material insertion).


C.  Cavity preparation



1. Class 3 - lingual approach when caries allows, bevel



   all accessible enamel, except if cervical area has



   thin enamel or in cementum - use "butt" finish line.



2. Class 4 - long, scalloped bevels (at least same



   length of bevel as length of missing tooth),



   cervical retention groove (1/4, 33 1/2 burs) to



   enhance retention and help decrease microleakage



   from decreased polymerization shrinkage.



3. Class 5 - bevel all enamel, "butt" joint finish in



   cementum/dentin, as in class 4, use cervical



   retention groove to help reduce polymerization



   shrinkage, thus helping reduce microleakage


D.  Material placement



1. Class 3 and 4 - use .002 inch mylar strips or clear



   plastic crowns cut to fit tooth in class 4



   restoration.  Class 5 - clear cervical matrices -



   come in various shapes and can be contoured to



   better fit outline form of preparation.



2. Always wedge class 3 and 4 to gain good contact,



   especially when finishing resin around contact area



   (allows for finishing of excess contact when


  
   separation exists).



3. Use dentin/enamel bonding agent (4th generation) -



   use both primer and adhesive in all cases, even if



   GIC liner has been used, primer is still necessary



   step in maximizing dentinal seal/bond.



4. Visible light cure restoration - cure from as many



   angles as possible in 40-60 sec increments.



5. Place material in 2 mm or less increments - large



   class 4 restorations need to be restored in



   incremental units (can use dentin shade, enamel,



   incisal to enhance color results).  In class 5



   restorations, initial placement bulk in area of prep



   with most exposed enamel (usually in



   incisal/occlusal area).  Place cervical area last in



   thin increment to help reduce bulk polymerization



   shrinkage.


E.  Color modification



1. Use enamel and dentin shades when appropriate -



   large class 3 and 4 restorations and in some cases,



   class 5.



2. Opaquers and color tints can be used internally to



   enhance color - always cover opaquers and tints with



   thin layer of resin due to very low resistance to



   abrasion, even toothbrushing.


F.  Finishing/polishing - 4 steps



1. Gross finishing - removal of bulk excess of resin. 



   Coarse disks, carbide finishing burs (10-12 fluted),



   larger micron (30()diamonds.  CAUTION: since these



   instruments are very abrasive, damage can be done to



   tooth if not very careful.



2. Contouring - establish final shape of restoration as



   determined by function and aesthetic considerations 



   -  accomplished with finer grit disks, smaller



   micron diamonds(15()or carbide finishing burs (12-15



   fluted).



3. Fine finishing - final adjustment of margins of the



   restoration and improve smoothness.  Should be



   instrument with fine to medium abrasion, but also



   leave smooth surface finish.  (superfine disks, 8



   micron diamond, 30-40 fluted carbide finishing burs)



4. Polishing - goal is to produce smooth, glossy,



   scratch free surface.  Extremely fine abrasives -



   fine and superfine diamond impregnated polishing



   pastes.  Should result in surface irregularities too



   small to be seen with naked eye.


G.  Microfil resins - finishing techniques



1. Initial reduction - 25-45 micron diamonds, soflex



   abrasive disk system (use water to reduce heat with



   coarse disks and coarser diamonds/carbide burs)



2. Finishing - 10-25 micron diamond (light pressure),



   mounted points/cups, soflex system.



3. Polishing - superfine soflex disks (without water)



   and superfine point/cup.  (can use pastes, but



   surface gloss is not as good as with



   disks/points/cups)


H.  Hybrids - finishing techniques



1. Initial reduction - 12-15 fluted carbide finishing



   burs or 30-40 micron diamonds using water.  Can use



   coarse/medium soflex disks, but fluted burs or



   diamonds are better.



2. Finishing - 30 fluted carbide burs, 8-10 micron



   diamonds and fine soflex disks - again use water/old



   bonding agent as lubricant.



3. Polishing - polishing pastes (fine and superfine



   diamond impregnated) - can use fine and superfine



   polishing points/cups.

II.Visible light curing units and visible light curing techniques


A.  General principles - as light intensity increases in the 468-480 nm range:



1. An increase in depth of cure of material



2. Increase in degree of polymerization



3. Increase in hardness of composite resin, not only at



   surface, but also in the depth of the preparation


B.  Material factors - these are factors that are involved in effecting the depth of penetration of activating wavelengths of light which would limit depth of cure and degree of polymerization.



1. Optical translucency of material - how well material



   allows passage of light through outer surface to



   greatest depth of material.



2. Refractive index - has to do with scatter of light



   within the material.  More light scatter enhances 


   polymerization laterally, but inhibits depth of 


   cure:




a. microfil - smaller, more numerous particles 



   scatter more light




b. hybrid - larger, fewer particles scatter less   


   light



3. Monomer systems - monomer used in composite resin



   have influence on degree of polymerization - high



   molecular weight monomers/polymers have greater



   degree of polymerization.


C.  Physical factors - factors affecting efficiency of VLC


    unit



1. Distance light tip is from resin - 1 mm or less is



   ideal;  distance greater than 1 mm reduces "cure"



   exponentially.



2. Dirty light tip - can decrease wavelength below



   level where sufficient cures will occur.



3. Broken fiber tracts - reduced output, same as #2.



4. Voltage fluctuations



5. Age of bulb - where lights are used a great deal,



   bulb should be changed every 6 months or more



   frequently as testing indicates.


D.  Selection of light - factors to consider



1. Light intensity and % of wavelength in 468-480 nm



   range



2. Durability - construction of wand, is it all glass,



   metal encased or what?  Mounting to unit or wall



   capabilities?



3. Convenience factors




a. automatic timer




b. ease of bulb replacement




c. interchangeable variable sized light tips



4. Cost



5. Non-fiber optic bundle cord design:




*a. pistol grip type




 b. pen grip type



* best design


E.  Need for eye protection



1. What is known, unknown, and  speculative?




a. wavelengths of concern are 315-400 nm (near



        ultra-violet) and 400-500 nm (visible light



        spectrum).




b. hazards to eves from VLC - cumulative -




   exposures X cure times




c. most data - worst scenario where animal exposed 




   to light directly - retinal burns.




d. dental profession exposed primarily to repeated




   short intervals or reflected and




   transilluminated light - 40 times less intense




   than directly from wand.



2. Ways to protect eyes




a. look away while light on/use yellow-orange lens




   to filter out harmful wavelengths;  can be hand




   held or attached to unit itself.



3. Facts to consider if using protective filtering



   devices




a. looking through yellow-orange filter distorts




   ability to judge color match - 2-3 minutes 




   lens use requires at least 2 minutes of eye




   recovery time before normal color perception




   returns.




b. have to be aware of disinfecting hand held



 
   shields along with rest of VLC unit.


F.  Results of inadequate polymerization



1. Loss of resin bio-compatibility - leaching out of



   uncured monomer can have detrimental effect on pulp



   if tubules are open.



2. Color shift - unreacted accelerator (amines) and



   increased water sorption



3. Loss of retention - incompletely cured enamel resin



   tags/incomplete cured resin to bonding agent.



4. Excessive wear - material is "soft" due to



   incomplete cross linking of resin matrix due to lack


  
   of proper polymerization.


G.  Factors effecting visible light curing of material



1. Time - minimum of 40 secs, some research shows



   minimum of 60 secs - longer with darker, more opaque



   shades.



2. Temperature - material needs to be room temperature



   when using



3. Distance of light from resin - ideal is 1 mm at 90



   degree angle.  If distance is doubled (2mm),



   effective cure might be 25% of what you get at 1mm



   distance.



4. Thickness of resin - ideal is 1 mm - with 40 sec



   cure, percentage of surface hardness will be



   initially:




1mm - 68-84%




2mm - 40-6-%




3mm - 34%



5. Curing through tooth structure -




a. through enamel - 2/3 as effective as direct




   cure




b. enamel and dentin - less than 1/2 as effective




   as direct cure



6. Shade of resin - darker shades need more cure time



7. Type of filler - microfilled more difficult to cure



   due to high unfilled resin content (absorbs light,



   does not scatter)



8. Room light polymerization - do not leave open to



   room light - polymerization will begin and is



   detrimental to final physical properties of material


H.  Maintenance of VLC units



1. Curing tip - keep clean, buildup reduces light



   intensity



2. Fiber-optic bundles - if 20% or more of bundles



   unlit, replace wand



3. Filters - located between bulb and wand, should be



   checked for cracks and breakage (replace if cracked,



   crazed, or broken)



4. Bulb silver - results when internal glass portion of



   bulb becomes discolored from silver and other metal



   oxides which form - if bulb shows this, replace it



   because light intensity is greatly reduced.

