BOARD REVIEW

FIXED PROSTHODONTICS /OCCLUSION

FIXED PROSTHODONTICS

Overview

-a prerequisite to fixed prosthodontic treatment is a healthy joint and supporting skeletal musculature.

-normal range of mandibular maximal opening is 53-58mm.

-a restricted opening is less than 40mm.

-hard endfield = a discal problem

-soft endfield = a muscular problem

-Biomechanics/Lever system

-Class I Lever: the “see-saw”----WORK    FULCRUM    FORCE


-Class II Lever: the “wheel barrel”----FULCRUM    WORK    FORCE


-Class III Lever: the “nut-cracker”----FULCRUM    FORCE    WORK

-the class I lever delivers the most destructive forces and should be avoided.

-the class II and III levers are less destructive and are representative of the human stomatognathic system.  Class III levers generate 4X the work in the molar region.

-FM Angles:


-normal = 25( (Angle’s class I occl.)


-low = less than 20( (Angle’s class III occl.)---increased forces


-high = greater than 30( (Angle’s class II occl.)---decreased forces

-width of keratinized gingiva: must be 2mm or more to prevent chronic irritation around crown margins.

-biologic width: 2mm from bottom of sulcus to alveolar crest---1mm is junctional epithelium and 1mm is connective tissue.  It’s 3mm total if you include free gingival margin.  A 3mm distance is recommended between the finish line of a preparation or final margin of a restoration and the alveolar bone.

-timing of preparation after perio surgery: if esthetics is not a concern and the periodontium is thick, 8 weeks is enough time.  If it’s an esthetic area or the periodontium is thin, 20 weeks is the recommended time.

-6 indications for subgingival margins:

1. caries

2. pre-existing restorations

3. esthetics

4. root sensitivity

5. cervical erosion

6. root fracture

-crown contours: under-contouring is better than over-contouring---a 0( or concave emergence profile of crowns is recommended.

-embrasure design: when a connector for an FPD is reduced to ½ its original width, the resistance to deformation is likewise decreased by ½.  When the height of the connector is reduced by ½, it has 1/8 the strength of the original connector.  This concept is an example of “The Law of Beams.”  Another example of this law involves the edentulous span length (deflection of an FPD).  The deflection of an FPD is proportional to the cube of its length.


-the force on 1 pontic is 1X the distance


-the force on 2 pontics is 8X the distance


-the force on 3 pontics is 27X the distance

-accepted tapers for teeth:


-anterior teeth: 30(

-premolars: 10(

-molars: 8(
-if axial alignment is greater than 25(, then endo or ortho may be required.

-Ridge classifications:


-Seibert ridge classification:



-Class I: loss of B-L ridge width, normal ridge ht.



-Class II: loss of ridge ht., normal B-L ridge width



-Class III: combination loss of ridge height and B-L width


-Allen ridge classification:



-mild: less than 3mm



-moderate: 3-6mm



-severe: greater than 6mm

-radiographic evaluation: Crown to root ratio


-minimal: 1:1


-best: 1:2

-Ante’s Law: surface area of abutments should be equal to or exceed the area of the teeth to be replaced.

-intermediary abutments are potential class I levers, so a need for a non-rigid connector or the use of a cantilever design may be required.  Endodontically treated teeth are contraindicated as intermediary abutments.

-the ferrule effect: a cervical bevel of 1-2mm on remaining coronal tooth structure of a tooth restored with a post and core.  This will decrease fracture resistance.

-Esthetic/Phonetic evaluation:

Diagnostic Impressions

Irreversible hydrocolloid (alginate)-ingredients:

1. sodium alginate (18%): dissolves in water and reacts with calcium ions.

2. CaSO4 2H2O (14%): reacts with sodium alginate to form an insoluble calcium alginate gel.

3. Diatomaceous earth (56%): controls consistency of mix and flexibility of set impression.

4. Potassium sulfate (10%): counteracts inhibiting effect of a colloid on gypsum.

5. Trisodium phosphate (2%): retarder (controls w.t.)—amount of this differentiates slow from fast set!!

6. glycols: limits dust.

7. wintergreen: taste.

8. disinfectants

Setting reaction of alginate:


H2O + potassium alginate + CaSO4 2H2O ( Calcium alginate gel + KSO4

-there must be 3-6mm of material uniformly surrounding the structures being impressed.

-the water temp is the true variable—rate of set is doubled with an increase in temp 10(C.

-Mixing time:


-Type I (fast-set): 45 sec.


-Type II (reg-set): 1 min.

-Working time:


-Type I (fast-set): 1.25-2min.


-Type II (reg-set): 2-4.5min.

-leave impression in place for 2-3min. after it loses its tackiness—this maximizes tear strength and limits permanent deformation.

-impression should be poured within 15min.—if not:


-syneresis: distortion accompanied by the exudation of salts and H2O.



      This is not evaporation.


-imbibition: distortion accompanied by the imbibing of fluids.

-trim cast 1-3 hours after separation. 

Gypsum stone classifications:


-Type I: impression plaster


-Type II: plaster


-Type III: yellow stone


-Type IV: green die-stone (high compression strength)


-Type V: die-stone (high expansion and high compression strength)

-the gypsum (CaSO4) has 2 forms:


-alpha CaSO4 = soluble anhydrite


-beta CaSO4 = insoluble anhydrite

-the higher the density of the stone, the less water required for hydration.

-basic technique for recording centric relation is an anterior deprogrammer.  Functions of an anterior deprogrammer (2):

1. relax the musculature

2. eliminate engrams

-deprogrammer should be in place for 20-30min.  Once this occurs, the mandible can be more easily manipulated so that the condyles are seated in the most superior and anterior portion of the glenoid fossa.  The deprogrammer should span teeth #s 8 & 9.

-4 indications for a collarless metal-ceramic restoration:

1. thin gingival tissues

2. high smile line

3. exposed root surfaces

4. areas where gingival recession is likely

Principles of tooth preparation

-3 principles of tooth preparation:


1.   biologic


2.   mechanical

3. esthetic

-5 biologic considerations:

1. pulpal (temperature, chemical irritants, desiccation, age, and tooth morphology)

2. adjacent teeth (you may have to enameloplasty adjacent proximal surfaces of teeth before making the final impression)

3. periodontal considerations (gingival health, margin location, ability to see the margins, and non-violation of the biologic width)

-4 indications for subgingival margins:

1. caries

2. retention/resistance form

3. esthetics

4. the need to end the margin on tooth structure and not restorative material.

-a disappearing metal margin is contraindicated as it places porcelain in tension instead of compression and can lead to opaque showing through or fracturing of the porcelain.

-a featheredge margin is also contraindicated to prevent overcontouring.

-“lipping” of the prep is also contraindicated and leads to unsupported tooth structure and porcelain.


4.   conservation of tooth structure (2-plane reduction, adequate occlusal/incisal 

                  reduction, need for enough thickness for the metal, and the least amount of    

                  taper)



-for porcelain fused to metal crowns, the reduction should be 1.2-1.5mm

                         for a butt and 1.5-2.0mm for incisal/occlusal porcelain.  The occlusal 

                         contact should be 1.5-2.0mm from the porc/metal junction.

-3mechanical considerations:

1. structural durability (corrugation effect on occlusal surface of molars)

2. the effect of mastication forces on the cement (tensile and shear are bad/compression is favored)

3. retention and resistance form

-retention: path of insertion or withdrawal (should restrict the possible paths)

-6 retention variables:

1. taper

2. diameter

3. height

4. surface area

5. surface roughness

6. effects of boxes and grooves

      

-taper has a greater effect on retention than prep height.



-for preps with the same taper, the prep with the larger diameter  

                         will have more retention.



-when taper and diameter are the same, the prep with the greater 

                         height will be more retentive.



-when taper and height are equal, the prep with the greater  

                         diameter will be more retentive.



-when diameter and height are equal, the prep with the least taper 

                         will be more retentive.

      -resistance: prevents dislodgment in a horizontal direction (lateral forces)

      -3 resistance variables:

1. taper

2. diameter

3. height

      -occlusally to gingivally, the restoration is under compression, shear, and 

       tensile stresses respectively.  This is based on the tangent line---the area 

       above the tangent line is under compression and the area below is under 

       predominantly shear and tensile forces.  The best resistance is when the 

       tangent line is at least ½ way down the prep.

      -when the heights of the crowns stay the same and the heights of the preps are     

       different, the larger prep has more resistance.

      -when the heights of the preps stay the same, but the crown heights differ, the 

       shorter crown is more resistant.

      -when tapers and prep heights are equal, the prep with the smallest diameter 

       will be more resistant.  This is because the tangent line is lower on the 

       opposing wall, creating an increased resistant area.  So, for retention you 

       want a bigger diameter and for resistance you want a smaller one.

      -the resistance for a short, wide prep can be enhanced with boxes and grooves.

      -when prep height and diameter are equal, the prep with the greater taper will 

       have a decrease in resistance.

      -***the taper that provides resistance for a prep where the height is equal to 

       the base is 2x that of a prep where the height equals ½ the base.  So, a shorter 

       prep needs to be more parallel.  To achieve adequate resistance, the ht to base 

       ratio should be at least 0.4 or greater, provided you have minimal taper.  3mm 

       of prep ht should be adequate for anterior teeth while 4mm should be   

       adequate for molars.

      -10-22 degrees of tooth preparation is more realistic and achievable.

-limiting tapers for the following teeth:


-incisors: 29( (due to a ht to base ratio of 1:1)


-canines: 33(

-premolars: 10(

-molars: 8.4( (due to a ht to base ratio of 1:2)

-auxiliary resistance forms are boxes, grooves, pins, or a shoulder with a bevel.  Boxes and grooves are the most common forms of auxiliary resistance.

-for crowns, the mesial and distal surfaces have less convergence than facial and lingual surfaces.  Here, it is suggested that boxes and grooves be placed on the mesial and distal surfaces to enhance their effectiveness.

-in FPDs, mesial and distal boxes will offset buccal and lingual forces—especially if the pontics are located facial to the rotation axis.  If the span length is long, facial and lingual grooves will offset mesial and distal movement.

-4 esthetic considerations:

1. retainer selection

2. amount of reduction

3. contour

4. placement of margin

-4 ways to ensure you’re taking off the required amount of tooth structure when prepping:

1. know the diameter of your bur

2. make depth cuts

3. use a template to evaluate your reduction

4. prep ½ the tooth at a time

-resin retained FPDs (RRFPDs):


-the bond strength of resin to metal is 2-3x greater than the bond strength of resin 

             to etched enamel.

-6 advantages to RRFPDs:

1. conservative (all margins are in enamel)

2. all margins are supragingival

3. no pulpal involvement

4. their hygienic

5. good esthetics

6. no anesthesia is required

7. less cost

-3 disadvantages to RRFPDs:

1. applications are restricted 

2. there’s no trial period

3. it may appear easy to do

-there should be only one path of insertion!!

-the prep should extend past the proximal line angles to resist displacement in a lingual direction.  If this cannot be achieved, then small grooves are indicated.

-a vertical stop in the form of a rest-seat should be established.

-margins should be 1mm supragingival

-metal commonly used for RRFPDs: rexillium-Ticonium (Ni-Cr-Be)






biobond- (Ni-Cr-Vanadium)






vitallium- (Cr-Co)

-use these because base metals give maximum strength.

-4 reasons for RRFPD failures:

1. inadequate preparation (no resistance/retention form)

2. contamination of etched enamel

3. unfavorable occlusion

4. faulty etching of the metal surface

Provisional restorations

-9 functions of a provisional:

1. pulp insulator

2. protects the periodontium

3. determines gingival tissue position at the preparation margins

4. maintains arch integrity

5. acts as a “road-test” for the final restoration

6. confirms esthetics of the diagnostic wax-up

7. confirms incisal lengths and position of teeth with regards to phonetics

8. a means to evaluate tooth reduction

9. communicates form, function, and dimensions to the lab

-polymethyl-methacrylate (PMMA)-Jet acrylic


-high strength


-best wear resistance


-the most exothermic


-high shrinkage


-low cost

-polyethyl-methacrylate (PEMA)-Snap, Trim


-moderate strength


-high wear resistance


-short term color stability


-moderate exothermicity


-moderate shrinkage


-low cost

Restoring the endodontically treated toot

-the primary purpose of a post is to retain a core.  Posts do not reinforce teeth.

-threaded posts induce the most stress and cemented posts induce the least.

-2 advantages of custom tapered cast post and cores:

1. high strength with a better fit

2. conserves more radicular tooth structure

-3 disadvantages of custom tapered cast post and cores:

1. not as retentive

2. greater chance of splitting the tooth (wedge)

3. multiple visits required

-2 indications for custom tapered cast post and cores:

1. non-circular canals in x-section

2. canals with extreme tapering and flaring

-3 advantages of pre-fabricated, parallel sided, dowel with core:

1. high strength

2. good retention

3. reduced stresses

-2 disadvantages of pre-fabricated, parallel sided, dowel with core:

1. loss of tooth structure (makes tooth fit the post)

2. possible corrosion with stainless steel posts

-2 indications for pre-fabricated, parallel sided, dowel with core:

1. straight canals

2. circular canals in x-section

-the length of a custom cast post and core should be at least as long as the clinical crown.

-ferrule design: 1mm of coronal tooth structure occlusal to finish line—increases fracture resistance.

-4-5mm of gutta percha should remain.

-3 months is the maximum amount of time for a temporary restoration to remain on an endodontically treated tooth.  After 3 months, re-treatment should be performed.

-length of post: -optimal = 2/3 to ¾ the root length

                         -minimal = the length of the clinical crown.



 -or length of root contained in remaining bone

-width of post:  -depends on root width and morphology



 -should not be greater than 1/3 of the root diameter and should be as 

                          parallel as possible.



-post should be surrounded by 1mm of sound dentin

-1-2mm of cervical tooth structure should remain or extend finish line cervically to recapture tooth structure.

-need post and core if significant tooth structure has been lost and if the tooth will serve as an FPD or RPD abutment.

-treatment considerations for anterior teeth:

1. conservative access, intact incisal edge, and marginal ridges with minimal  

      restorations: acid etched resin composite.

2. conservative access, intact incisal edge, large mesial and distal restorations that communicate with the access opening, and minimal class V restoration or ½ the tooth structure missing: cast metal post and core with crown.

-treatment considerations for premolars:

1. conservative access on lower first premolar: amalgam or resin composite to plug access opening.

2. all other premolars: cuspal coverage amalgam core and crown if sufficient retention of the core can be obtained.  If chamber is insufficient, or tooth will serve as an abutment, then a custom cast post core and crown is needed.

-treatment consideration for molars:

1. conservative access opening with conservative mesial and distal restorations: amalgam chamber retained cuspal coverage.

2. if access opening involves greater then 1/3 of the occlusal table from mesial to

3. distal, or if cusps are involved: chamber retained amalgam core and crown.

4. extensive loss of coronal tooth structure, chamber unable to accommodate an amalgam core (less than 4mm of chamber height): cast post and core.

-core materials: amalgam, resin composite, glass ionomer, or cast metal

-when removing gutta percha you can use warm pluggers if immediate removal occurs after completion of NSRCT.  Use rotary instruments or warm pluggers if delayed removal occurs. 

Tissue management and impression making
-the goal of tissue displacement is to achieve space for impression materials both vertically and laterally.

-3 types of retraction cords: plain, braided, or knitted

-chemicals used in cords:


-epinephrine


-potassium aluminum sulfate (ALUM)


-aluminum chloride (Hemodent)


-ferric sulfate


-zinc chloride


-tetrahydrozoline

-epi (0.1%-0.8%):


-creates local vasoconstriction


-a 1 inch of cord with 1.0mg of epi contains 2.5x the max dose for healthy       

             patients and 12x the dose recommended for cardiac patients


-contraindications for epi use in cord: hx of cardiovascular disease, 

             hyperthyroidism, allergy to epi


-use caution with patients taking: Rauwolfia compounds (old HTN med.), 

             ganglionic blockers and HTN txed with guanethidine


-signs of epi syndrome: tachycardia, increase in respirations, nervousness, 

             increase in B.P., post op. depression---these symptoms will appear after the cord 

             has been in place for a few minutes or shortly after it is removed.


-if you must use epi, 0.1% is better than 8%.

-ALUM (potassium aluminum sulfate):


-only slightly less effective than epi at shrinking tissues


-will get 0.1mm permanent loss of crestal tissue

-Hemodent (aluminum chloride):5-10%:


-conc in excess of 10% will cause local tissue destruction


-a 10min application is usually sufficient


-will get 0.1mm permanent loss of crestal tissue


-there are no major contraindications and minimal systemic effects

-Ferric sulfate (13.3%):


-a.k.a.---cut-trol, astringent


-very good for hemostasis


-does not noticeably traumatize tissues and heal more rapidly than hemodent


-temporarily discolors tissues for 1-2 days


-provides tissue displacement for at least 30min

-Zinc chloride (Bitartrate):8% & 40%:


-tissue displacement equal to epi


-* tissue necrosis is high


-NOT RECOMMENDED FOR USE

-Tetrahydrozoline (visine, afrin, murine plus, neosynephrine)


-a sympathomimetic amine that produces vasoconstriction with minimal side 

             effects

-the pH of the common hemostatic agents:


-ferric sulfate 15% (astringent) = 1.6


-aluminum chloride 21.3% (hemodent) = 1.7


-aluminum sulfate 25% (rastringent) = 3.0


-tetrahydrozoline 0.5% (visine) = 6.2-------(murine) = 7.1

-advantages to using retraction cord:


-gingival sulcus gets defined


-it acts as a blotter for heme and saliva


-prevents impression material from getting caught in the sulcus

-electrosurgical methods (troughing):


-the trough extends from the crest of the gingiva to a point 0.3-0.4mm apical to 

             the finish line


-a fully rectified, filtered current is best---this is because you get better healing


-contraindicated for patients with pacemakers or delayed healing

-impression materials:


-polysulfide


-condensation silicone


-addition silicone


-polyethers


-reversible hydrocolloid

-polysulfides:


-5 advantages:

1. good surface detail (low wetting angle)

2. flows deep into subgingival crevices

3. superior tear strength

4. can delay pouring 1 hour

-4 disadvantages:

1. cannot use for severe undercuts (distortion/permanent deformation)

2. it’s hydrophobic (contact angle of 82()

3. heat and humidity sensitive

4. objectionable odor/messy

-contents:


-base: 80-85% polysulfide; 16 % filler


-accelerator: 60-68% lead dioxide

-polyethers:


-6 advantages:

1. accurate

2. rigid

3. superior dimensional stability

4. multiple pours possible

5. pleasant odor

6. hydrophilic (contact angle of 49()

-3 disadvantages:

1. tears easily

2. difficult to remove from mouth/high stiffness

3. higher cost

-contents:


-base: polyether, filler, & plasticizer


-catalyst: sulfonate and thickening agent

-condensation silicones:


-3 advantages:

1. moderate strength

2. pleasant odor

3. low viscosity

-2 disadvantages:

1. largest dimensional change (0.6% shrinkage after 1st hr.)

2. gives off ethyl alcohol as a by-product

-contents:


-base: dimethyl siloxane + 35-75% fillers


-accelerator: alkyl silicate + tin octoate

-addition silicones:


-6 advantages:

1. accurate

2. good for undercuts

3. multiple pours and delayed pours possible

4. superior dimensional stability

5. pleasant odor

6. low permanent deformation upon removal

-3 disadvantages:

1. set can be inhibited by latex gloves

2. some brands release Hydrogen after setting (however, newer materials have hydrogen absorbers like Pt & Pd)

3. it’s expensive

-contents:


-base: silicone with silane & an inert filler


-accelerator: silicone with vinyl + chloroplatinic acid + filler

-reversible hydrocolloid (agar):


-2 advantages

1. accurate

2. low cost

-4 disadvantages

1. low tear strength

2. single pour only

3. must pour immediately (no delayed pouring)

4. not dimensionally stable (syneresis and imbibition)

-contents:


-12.5% agar: provides for dispersed phase of sol and fibril structure of gel


-1.7% potassium sulfate: counteracts inhibiting effect on setting of  

             gypsum


-85.5% water: controls flow properties of sol and physical properties of 

             gel

-comparison of elastomerics:


-setting time: polysulfides ( silicones ( polyethers


-tear strength: polysulfides ( silicones ( polyethers


-stiffness: polyethers ( silicones ( polysulfides


-permanent deformation: polysulfide ( polyether ( silicone


-dimensional change: condensation silicone( polysulfide ( polyether ( addition 

                                               silicone

Metal ceramic framework designs

-metal: a crystalline material that consists of positively charged ions in an order, closely packed arrangement and bonded with a cloud of free electrons.

-alloy: any combination of 2 or more metals that are miscible in a liquid state.  When it cools one of 3 categories occurs:

1. solid solution: completely soluble in the solid phase (gold and ceramo-metal alloys.

2. eutectic: separates in the solid phase (AgCu)

3. compound (intermetallic): metals unite in a liquid and solid state (Ag2Sn).

-ceramic: a compound of metallic and non-metallic elements (Al2O3)

-5 physical properties of alloys:

1. increased hardness

2. increased ultimate tensile strength

3. increased ductility

4. increased burnishability

5. they have a melting range vice a melting point

-the finer the grain size improves 2 characteristics:  1-strength and 2-elongation

-2 typical grain refiners: iridium and ruthenium

-Coefficient of thermal expansion: the change in length of a material for a 1(C change in temp.

-COTE is a common characteristic of alloys and porcelain.  The CTEs must be compatible and do not have to match.  The CTE of the alloy should be slightly greater than that of the porcelain to promote compressive forces on the porcelain vice tensile forces.

-Characteristic physical properties:

-modulus of elasticity: the stiffness of an alloy.  It is the ratio of stress to strain produced by the stresses within the elastic region of the alloy.

-elasticity: the property of having a constant ratio of stress to strain.

-elongation: the amount of extension or deformation the alloy exhibits at the point of fracture (% of original length).  It’s measure of ductility.

-ductility: the ability of a material to be plastically strained in tension.

-hardness: resistance of a material to indentation or penetration.

-ultimate tensile strength (UTS): the maximum stress that can be sustained by an alloy without fracturing.

-yield strength: a measure of the alloy’s resistance to plastic deformation.  This is more important than UTS, because once the alloy deforms, it’s useless.

-Functional properties (combinations of the above physical properties):

-flexibility: a measure of the amount of deflection an alloy will show for a given stress.



(1/elasticity)

-resiliency: the capacity of an alloy to withstand repeated stresses before deforming.



(yield strength/modulus of elasticity)

-burnishability: the ability to deform an alloy by the application of pressure.



(elongation/hardness)

-toughness: the capacity to withstand repeated stresses before fracturing.

-Properties of some selected metals:

-gold: anticorrosion, workability, burnishability, greater cost, yellow color

-palladium: greater strength, increased hardness, anticorrosion, greater melting point, & greater sag resistance.

-platinum: greater strength, increased melting point, increased hardness, & increased sag resistance.

-silver: decreased melting point & decreased CTE relative to porc.

-indium: oxygen scavenger.

-iridium: grain refiner.

-nickel: replaces Au is base metal alloys, increased CTE, & carcinogenic.

-beryllium: decreased melting point, increased hardness, & carcinogenic.

-ADA classification for dental alloys:


-high noble: ( 60% noble; ( 40% Au


-noble: ( 25% noble; ( 40% Au


-base: ( 25% noble (Ni, Cr, Be)

-Metal ceramic alloy description:


-noble: gold-platinum-palladium



gold-platinum-silver



gold-palladium



-palladium-silver



-high palladium


-base: nickel-chrome



-nickel-chromium-beryllium



-cobalt-chromium

-characteristics of noble metals: corrosion resistant and oxidation resistant

-characteristics of base metals: low cost, high sag resistance, hard, etchable

-which is best?  

Base metals have increased hardness and strength---they are good for long span   

FPDs, but bad for finishing a polishing.  They have an excellent bond to  

porcelain.  High nobles are costly with poor sag resistance and less hard.

-Porcelain: a crystalline material in a glass matrix.


Contents:

1. quartz: silicon oxide for strength.

2. feldspar: potassium aluminum silicate or sodium aluminum silicate for increased CTE and to decrease fusion temp.

3. Kaolin: hydrated aluminum silicate that acts as a binder.

-Framework design considerations:

-a metal occlusal contact requires 1-1.5mm of reduction

-a porcelain contact requires 2mm of reduction

-occlusal contacts need to be 1.5-2.0mm from the porcelain-metal junction

-interproximal contacts in porcelain are easier to correct and more esthetic

-the substructure must support an even thickness of the porcelain veneer (1mm minimum and 2mm maximum).  The minimum thickness of the metal is 0.2-0.3mm.

-the connectors:


-width: 2x the width will double the strength



½x the width will diminish the strength by ½


-height: 2x the height will cube the strength



1/2x the height will diminish the strength by 1/8


-so, reducing the width of the connector significantly reduces its strength when 

             compared to adjusting the height of the connector.


-cut-back: porcelain-metal junction should be 90( or greater.

-Pontic designs:


-5 ideal characteristics of pontics:

1. smooth surface, well finished, & convex in all directions

2. pinpoint pressure tissue contact on the buccal slope of the ridge

3. occlusal table in harmony with the opposing teeth

4. buccal & lingual contours confluent with adjacent teeth

5. buccal surface length and angulation equal to that of adjacent abutments or pontics

-Types of pontics:

1. ridge lap:

-advantage: esthetic

-disadvantage: inability to maintain oral hygiene resulting in inflammation




this type of pontic is contraindicated

2. modified ridge lap:

-advantages: good patient comfort, tissue support and allows access for oral hygiene.

-disadvantage: patient must have excellent oral hygiene

3. sanitary (hygienic): 

-advantages: hygienic, no contact of the ridge (2-4mm clearance)

-disadvantages: poor esthetics, inadequate tissue support for cheek and tongue, food trap, & tongue can play with space.

4. bullet:

-advantages: fair access to interproximal areas & minimal contact with ridge

-disadvantages: poor esthetics, food trap can occur if it’s less than 2mm clearance from tissue.

5. ovate:

-advantage: excellent esthetics (use when esthetics are in high demand)

-disadvantages: requires surgical preparation of the ridge or guided healing after extraction & increased difficulty with cleaning. 

6. Perel (modified sanitary pontic):

-advantages: reinforces the connector region, decreases flexure, & decreases food retention.

-disadvantages: poor esthetics, inadequate tissue support for cheek and tongue, food trap & and tongue can play with the space.

7. Porter pontic:

-advantage: restricts the # of pontic embrasures

-disadvantages: fair esthetics (depending on lip line), whistling and hissing sounds can occur during speech, & increased cost of metal for substructure.

Color in fixed prosthodontics

-hue: the name of the color (red, blue, green, etc.)


-hue order: violet, blue, green, yellow, orange, red (380-760nm)

-value: the whiteness or blackness of a color


-a low value is closer to black and a high value is closer to white


-* this is probably the most important dimension to the dentist

-chroma: the saturation or intensity of the hue

-Munsell color system: recognized the basic color ordering system---a 3-D sphere of hue, value, & chroma

-the 10 hue in order: red, yellow-red, yellow, green-yellow, green, blue-green, blue, purple-blue, purple, red-purple

-the additive color system:


-the primary colors of this system: red, green, & blue


-mixing of the 3 primary colors in this system gives white

-the secondary colors of this system: magenta or violet (red + blue)







yellow (red + green)







cyan (blue + green)


-complimentary colors: the addition of a primary and secondary color gives white


-the subtractive color system:


-the primary colors of this system: cyan, magenta, & yellow


-mixing of the 3 subtractive colors in this system gives black

-the secondary colors of this system: red, green, & blue

-the partitive color system (aspects of both the primary and secondary systems)


-here, insert orange to replace cyan


-the primary colors in this system are red, green, blue, & yellow

-the complimentary colors of the modified subtractive color system wheel:


-red----green


-orange----blue


-yellow----violet





-transparent: allows the transmission of all light

-translucent: allows transmission of light, but one cannot see through the object

-spectral reflectance: reflection without diffusion (surface reflection of light without diffusion.

-metamerism: a phenomenon that occurs when 2 objects match in color under certain lighting conditions, but do not match under others.  This occurs when objects have different spectral curves

-rods of retina: responsible for interpreting brightness differences.  Used for vision at low light levels.

-cones of retina: mediators of color vision

-the act of squinting reduces the light on the retina, activates the rods and discriminates value differences

-the easiest modification with color: raising the chroma (add yellow, brown, or red)


-yellow = vita B, brown = vita A, and red = vita D

-hue shift: to move yellow toward orange, add pink


     -adding yellow decreases redness of an orange hue

-a more difficult modification: reducing the chroma---utilize this with the complimentary color:   ex: yellow---add violet      orange---add blue

-to reduce the value, add the complimentary color or brown

-a very difficult procedure: raising the value---yellow is the only color that will change the hue, increase chroma, & raise the value.

-to create apparent translucency, blue is the key hue

Dental ceramic restorations

-temperature classification:

1. high fusing (1288-1371(C)- used in the fabrication of denture teeth.

2. medium fusing (1092-1260(C)- aluminous porcelain used in the old porcelain jacket crown.

3. low fusing (871-1066(C)- feldspathic porcelain used for ceramo-metal restorations.

-the principle components of feldspathic porcelain:


-feldspar: for increased CTE


-quartz (silica): for strength


-kaolin (alumina): acts as a binder


-fluxes (glass modifiers): increases hardness and viscosity.  K2O increases CTE 

             firing through the formation of leucite

-leucite: included in porcelains for metal ceramic restorations to elevate their CTE to be compatible with that of casting alloys.

-these components are first fused at a high temperature, forming a frit.

-low fusing porcelains are used to fabricate most dental ceramic restorations.  The flexural strength of feldspathic porcelain is low (60-70 Mpa).  This is one of the reasons why a metal substructure is needed to reinforce the ceramic restoration.  This will improve the fracture resistance to about 300-500 Mpa.

-vitrification: the absence of crystallization on cooling and solidification.

-porcelain fused to metal restorations 

-4 constituents of the porcelain-metal bond:

1. chemical bond

2. mechanical bond

3. compression

4. VanDer Wall forces

-6 possible bond failures in metal ceramics:

1. metal-porcelain

2. metal oxide-porcelain

3. metal-metal oxide

4. metal oxide-metal oxide

5. metal-metal (rare)

6. porcelain-porcelain

-compression of the porcelain on a PFM is a main factor in porcelain retention to the metal substructure.

-4 advantages to PFM restorations:

1. superior marginal fit

2. metal framework supports FPDs

3. metal provides excellent support for feldspathic porcelain

4. tooth preparation is less invasive than all-ceramic restorations

-3 advantages to PFM restorations:

1. metal facial margin may give objectionable esthetics

2. facial reduction of 1.5mm may encroach the pulp

3. metal substructures allow light reflection vice transmission

-3 ways to finish porcelain: polishing, over-glazing, or auto glazing

-traditional powder-slurry ceramics (porcelain jacket crowns): aluminous porcelain.


-very esthetic, but poor fracture resistance (limited to anterior single units).

-infiltrated ceramics(In-ceram): alumina porcelain.  


-aluminous cores that are infiltrated with glass to achieve high strength 

             substructures.

-heat pressed ceramics (IPS Empress, Optimal pressable ceramic): 40-50% leucite reinforced feldspathic porcelain supplied in ingot form.  These ingots come in 7 shades and they are heat-softened and slowly forced into a mold created by the lost wax technique.  Traditional body and incisal feldspathic porcelain can be applied over the restoration to enhance esthetics.

-castable glass ceramics (Dicor): a castable glass ceramic material that utilizes the lost wax technique.  This picks up color of adjacent teeth (“chameleon effect”)

-machinable ceramic systems (CAD-CAM---computer aided machining): ceramic ingots made of feldspathic porcelain or Dicor.  No waxing or investing—the tooth is milled in a machine to its final form and contour.  Usually has unacceptable margins.

-the strength goes to metal ceramic restorations.

-CAD-CAM or CELAY have the worst marginal fit.

-Dicor is the most translucent, followed by empress, in-ceram, aluminous & metal ceramic.

Dental luting agents

-there is no ideal dental luting agent for all fixed pros.

-some properties of an ideal luting agent:

· low viscosity and film thickness

· long working time with rapid set

· good resistance to water or acid attack

· high compressive and tensile strength

· adhesion to tooth structure and restorative material

· cariostatic properties (fluoride release)

· biologic compatibility

· esthetics

-5 categories of luting agents:

1. phosphate bonded (zinc phosphate)

2. phenolate bonded (zinc oxide and eugenol)

3. polycarboxylate bonded (zinc polycarboxylate or glass ionomer)

4. resin composites

a. filled, auto cure (All-Bond, Panavia)

b. filled, light or dual cure (Variolink, Panavia F)

c. unfilled (C&B Metabond)

5. resin modified glass ionomer (Advance, Vitremer, Fuji plus)

-Zinc Phosphate:


-composition: 



-powder: 90% ZnO, 10% MnO



-liquid: 67% orthophosphoric acid, 33% water


-compressive strength: 80-110 Mpa


-tensile strength: 5-7 Mpa


-3 advantages of ZnPO4:

1. successful clinical record

2. low film thickness

3. easy to remove excess

-4 disadvantages of ZnPO4:

1. pulpal sensitivity (pH=3.0)

2. soluble in oral fluids (washout)

3. no chemical bond to tooth or restoration

4. it’s exothermic

-Zinc oxide and eugenol:


-composition:



-powder: ZnO



-liquid: eugenol and orthoethoxybenzoic acid


-2 advantages of ZOE:

1. biocompatible with pulp

2. increased working time

-4 disadvantages of ZOE:

1. low strength

2. washout

3. experiences viscoelastic deformation

4. it’s exothermic

-Zinc Polycarboxylate: Ex: Duralon


-composition:



-powder: ZnO & MnO



-liquid: polyacrylic acid


-compressive strength: 55-85 Mpa


-tensile strength: 8-12 Mpa


-4 advantages of Zn polycarboxylate

1. low pulpal irritation

2. adheres to tooth

3. low film thickness

4. radiopaque

-5 disadvantages of Zn polycarboxylate:

1. short working time

2. low strength

3. high microleakage

4. creep and plastic deformation

5. reaction is exothermic

-Glass Ionomer


-composition:



-powder: silicate glass (calcium, aluminum and fluoride)



-liquid polyacrylic acid


-compressive strength: 122-162 Mpa


-tensile strength: 12-17 Mpa


-5 advantages to GI:

1. high strength

2. fluoride release

3. adhesion to enamel and dentin

4. biocompatibility

5. low film thickness

-3 disadvantages to GI:

1. difficult manipulation

2. moisture sensitivity

3. can be dehydrated

-Self cured resin adhesives:


-filled resins (BisGMA): Ex: Panavia:



-compressive strength: 178 Mpa



-tensile strength: 45 Mpa


-unfilled resins (methylmethacrylate): Ex: C&B Metabond:



-compressive strength: low



-tensile strength: low


-4 advantages of self cured resins:

1. high strength

2. low solubility

3. adhesion to tooth structure

4. low post-op sensitivity

-2 disadvantages of self cured resins:

1. high shrinkage

2. increased cement gap at margin

-Light or dual cured resin adhesives:


-indication: all ceramic and indirect composite restorations

-Resin modified glass ionomer cements:


-3 advantages of RMGIC:

1. increased working time

2. fluoride release

3. bonds to tooth structure

-2 disadvantages to RMGIC:

1. lack of translucency

2. increase water sorption

-Clinical indications for luting:


-single crowns, 3-U FPD, no pulpal sensitivity & good retention form:     GI

-single crowns, some pulpal sensitivity:
 
Zn polycarboxylate

-long span FPD, no sensitivity (rigidity needed):

ZnPO4 or RMGIC

-minimal retention RBB:

chemical cured resin composite (filled)

-high caries rate:


GI

-esthetic inlay/onlay:


dual cured resin

-veneer:



light cured resin

-posts:



ZnPO4 or GI

Articulators and facebows

-Definition of an articulator: a mechanical device that represents the TMJs and jaws, to which maxillary and mandibular casts may be attached to simulate some or all mandibular movements.

-2 basic designs of articulators:

1. arcon: condylar elements on the lower member of the articulator and condylar paths are on the upper member.  **This is anatomically correct.

2. non-arcon (condylar): condylar paths are on the lower member of the articulator and condylar elements are on the upper member.

-classification of articulators:

1. class I: simple holding instrument

a. subdivision A: vertical motion possible (verticulator)

b. subdivision B: vertical motion is joint related, hinge action

2. class II: horizontal as well as vertical motion/does not orient the motion to the TMJ

a. subdivision A: eccentric motion unrelated to patient motion---it’s arbitrary

b. subdivision B: based on Monson’s spherical theory

c. subdivision C: eccentric motion determined by engraving methods

3. class III: simulates condylar pathways

a. uses averages or mechanical equivalents for all or part of motion

b. accepts a facebow transfer

c. could be arcon or condylar

d. subdivision A: accepts static protrusive positional record

e. subdivision B: accepts static lateral protrusive records

4. class IV: 

a. accepts 3-D dynamic records

b. accepts hinge axis facebow transfer

c. subdivision A: condylar paths are formed by patient engravings

d. subdivision B: condylar paths are angled or modified with inserts and can be programmed with use of a “pantograph”

-articulation errors: negative (want in fixed cases) and positive (want in complete dentures):

1. positive error: occurs when articulator under compensates for the mandibular movement.  These are unwanted “high spots” or “interferences” in posterior fixed restorations that must be eliminated.  This error is preferred in complete dentures because it helps stabilize the prosthesis by providing tooth stock to adjust.

2. negative error:  occurs when the articulator over compensates for a mandibular movement.  Therefore, the teeth disclude more freely when the mandible moves.  This is accepted in fixed cases.

-normal intercondylar distance = 110mm

-condylar inclination errors:


-if the condylar inclination angle is greater on the articulator than on the patient, 

             the resulting fabricated occlusion will have a potential excursive or protrusive 

            (positive) error.


-if the condylar inclination angle is underestimated or measured on the articulator 

  
 than the patient, the resulting occlusion will have a negative error.

-side shift: the most costly error.  The more the side shift (immediate mandibular laterotranslation-non working and laterotrusion-working), the more mesial are the working and balancing cusp paths on the mandibular teeth.  This can cause an excursive prematurity (positive error).  This movement must be evaluated in conjunction with the amount of anterior guidance.

-facebow records:


-essential for proper cast mounting because it provides a method for locating the condylar axis in the skull and transforming it to the articulator and relating the upper cast to it.

-types of facebows(2);

1. arbitrary: sufficient for most dental procedures---uses anatomic averages for locating the hinge axis.

2. kinematic: more accurate than the arbitrary facebow; indicated when it’s critical to reproduce the exact opening and closing movement of the patient on the articulator.

-Frankfort Horizontal (FH): a cephalometric reference line drawn from porion (top of external auditory meatus) to orbitale (lowest point in margin of orbit).  Chosen because it’s usually parallel to the patient’s head.  The Hanau spring bow uses this.

-Axis-Orbital (AO): not the same as FH.  The posterior points are at the hinge axis (7mm below porion).  The Whip Mix  facebow use this reference. 

-Occlusal plane a.k.a. Camper’s Line a.k.a. Ala-Tragus line: a line running from the superior border of the tragus to the inferior border of the ala of the nose.  Using this reference plane will result in the occlusal plane parallel to the upper member of the articulator.

-Guidelines for articulator selection:

1. single restorations: shallow, fixed condylar path.

2. multiple restorations/FPDs with no loss of vertical dimension:

a. semi-adjustable articulator

b. use a facebow to minimize arc of closure error

c. use positional records to set condylar settings

OCCLUSION

-translation: a sliding or gliding motion.

-Christensen’s phenomenon: space between posterior teeth during protrusion or on the balancing side during lateral excursions.

-mandibular lateral translation: translatory portions of lateral excursions described as immediate or progressive.

-Bennett movement: OBSOLETE TERM.

-Bennett angle: angle formed by the sagittal plane and the path of the advancing condyle during lateral mandibular movements as viewed in the horizontal plane.

-Fisher angle: angle formed by the inclinations of the protrusive and non-working side condylar paths as viewed in the sagittal plane.

-centric relation: condyles in the most anterior-superior position against the slopes of the articulator eminences, regardless of any tooth relationships.

-centric relation contact: position of the mandible on the centric relation arc of closure when the teeth first contact.

-centric occlusion: occlusion of opposing teeth when the mandible is in centric relation.

-maximum intercuspation: maximum occlusal contact or intercuspation irrespective of condylar position.

-physiologic rest position: position of mandible when the head is in the upright position, the elevator and depressor muscles are in equilibrium in tonic contraction

-interocclusal rest space: difference between the physiologic rest position and the vertical dimension of occlusion.

-parafunction: abnormal function  of the masticatory system (bruxism or clenching).

-mutual protection: when anterior teeth protect the posterior teeth during excursive contacts.

-unilateral balanced articulation: when posterior teeth on the working side contact as a group simultaneously with contact on the anterior guidance.

-bilaterally balanced articulation: group contact between posterior teeth simultaneously with contact on the anterior guidance in both working and balancing excursions.

-axial loading: when occlusal forces align along the vertical axes of the teeth.

-anterior guidance: anterior determinant of mandibular movement.

-condylar guidance: the posterior determinant of mandibular movement.

-stamp (functional) cusp: centric holding cusp.  Buccal on the mandible; lingual on the max.

-shear (non-functional) cusp: lingual on the mandible; buccal on the max. 

-working side interference: interference between posterior teeth on the side of the dental arches to which the mandible is moving laterally.

-non-working side interference: interference between posterior teeth on the side of the dental arches away from which the mandible is moving.

-protrusive interference: interference between posterior teeth on either side of the dental arches caused by a protrusive movement.

-lateral protrusive interference: an interference involving exclusively the maxillary lateral incisor against its opponent during excursion of the mandible.

-crossover interference: interference between posterior teeth when the mandible translated laterally beyond the guidance of the cusps.

-apexification: externally loading the condyles in centric relation.

-primary occlusal traumatism: perio tissue changes induced by occlusal forces in excess of normal masticatory function.

-secondary occlusal traumatism: perio tissue changes induced by occlusal forces produced by normal masticatory function on teeth with decreased attachment apparatus.

-fremitus: vibration of the roots of teeth that close into contact.

-engram: memorized pattern of muscle activity.

-crepitus: a crackling or grating noise in a joint during movement.

