Rosenstiel

Endo teeth resume full function and serve satisfactorily as abutment for FPD/RPD

Loss of tooth structure(increase likelihood of fracture during functional loading

Technique choice depends on 

1. Type of tooth

2. Amt of coronal structure remaining (more important consideration)

Extensive caries or perio problems may make EXT more probable tx

· Ortho reposition or root resection IF tooth important for occl fnct 

Before restoring endo tooth consider:

1. Good apical seal

2. No pressure sensitivity 

3. No exudates

4. No fistula

5. No apical sensitivity

6. No active inflammation

If lot of crown left & loading favorable (ant teeth) simple filling can be placed in access

If most of crown lost(post and core indicated

· Usually metal post (provides necessary retention of core)

· Core=replaces coronal portion of tooth prep

Types of prefabricated posts

1. Metal

2. Carbon fiber

3. Ceramic

4. Glass fiber 

Advantages of 2-step P&C:

1. Satisfactory marginal seal b/c expansion rate of 2 castings controlled individually

· Cast post and core smaller than canal

· Cast crown larger

2. Permit fabrication of replacement crowns w/o post removal

3. Different path of placement of crown from P&C (good if restored tooth=abutmnt)

Failures:

1. Higher in males than females

2. 3x higher >60yo than younger

3. 3x higher maxillary than mandibular

4. Higher in laterals, canines & pm than centrals or molars

5. Lower under FPD than under single crown (load reduction)

6. Higher in custom cast P&C than amalgam foundation, but custom P&C are usually indicated in v. weak teeth so it may not be the P&C but rather the tooth

7. Distal cantilevers contribute more to P&C failure

8. Most failure influenced by load

a. Incr failure loads w/ load angle approaching parallelism to long axis of tooth

b. Failure more likely under lateral loading

9. Similar resistance to fracture in untx and endo tx ant teeth but removing tooth structure by placing metal post weakens tooth

Disadvantages of Cemented post

1. More appts

2. Removal of additional tooth structure

3. May be difficult to restore later when complete crown needed

4. May complicate further endo retx (if necessary)

Metal post not recom in ant that do not require crown b/c stress of loading are greatest at the B&L so the internal post does not help prevent fracture & it may limit tx options

Little coronal or tooth=abutment must crown (retention/support derived from w/in canal)

Discoloration (in absence of lots of crown loss) more effective to bleach than crown

· Not all stained teeth bleach successful & resorption=side effect of nonvital bleach

Posterior teeth have a greater load b/c of proximity to transverse horizontal axis &  morphological (cusps that can be wedged apart)(more susceptible to fracture

· Endo tx posteriors should have cuspal coverage

· Exc: man pm/1st mol w/ intact MR & conserv prep not subjct to excess occl force

· Max pm protect from fracture w/ crown, but more tooth reduct needed, esp MCC

Posterior Teeth: better retention w/ by 2+ short posts in divergent canals

· Amalgam core material can be condensed @ metal post or directly in post space

· If more than 3-4 mm crown remains, root canal retention not necessary

· Man pm & molars w/lots of crown & circumferential cervical band of tooth structure w/restricted taper of 2mm can have amalgam condensed into chamber

· Molars with 1+ missing cusps benefit from 1+ cemented posts for add’l retention

· Man molars: distal canal recommended for post placement

· Max molars: palatal canal recommended

Excess canal enlargement can perforate/weaken root which can then split during cement

Thickness of remaining dentin is prime variable in fracture resistance of root

· Thicker post (1.8mm) fracture more than thinner (1.3mm)

· Thinner post decr internal stresses

· Strength of root proportional to difference of 4th power of internal & external radii

· Strength of prepared root comes from periphery not from interior so post of reasonable size should not weaken root significantly

· Most roots are narrower MD than BL and often have proximal concavities

· More fractures originate from concavities b/c dentin thickness minimal 

· Seldom use file size 1 to 2 beyond largest sized used in endo tx

If cast core used further reduction is needed to accommodate crown & remove undercuts from chamber & internal walls(little coronal dentin (save as much as can)

Amt remaining tooth structure=the single most important predictor clinical success

· If less than 2mm crown remains, post design has little role in fracture resistance

Ferrule=extension of axial wall of crown apically to missing tooth structure

· Help bind remaining tooth structure together, preventing root fracture in fnct

· Creating ferrule by surgical crown lengthening(less favorable crown:root ratio & increase in leverage on root during fnct

· Creating a ferrule with ortho extrusion preferred b/c crown not lengthened

Post retention:

1. Prep geometry

· Max central=circular x-sect, twist drill/reamer(parallel walls & min taper

· Post elliptical x-sect, little taper (6-8º) ensures retention & elim undercuts

· Extracoronal preps: retention increase as vertical wall taper reduced

· Threaded post incr retention but not recmnd b/c residual stress on dentin

i. Thread must be “backed off” to ensure passivity (or root fractures)

ii. Threaded inc incidence of radicular fracture

· Threaded > Parallel > Tapered (only relevant if post fits canal properly)

· Circular parallel posts only effective in apical b/c of occl flare of canal

· Elliptcal root canal must be enlarged for parallel post, which weakens root

2. Post length

· Incr post length(inc retention (non-linear)

· Post should be as long as possible w/o jeopardy to apical seal or strength/integrity of remaining root structure

· 5mm apical seal recommended but min of 3mm acceptable

· Shorter post than crown(prognosis bad b/c stress over smaller SA

3. Diameter

· Do not inc diameter to inc retention b/c will weaken remaining root

· Overall prognosis good when diameter not greater than 1/3 x-section of root

4. Surface texture: Serrated or rough more retentive than smooth

5. Luting agent: Little effect on post retention

· Adhesive resins improve performance of P&C (esp if post dislodged)

· Resin cements affected by eugenol root sealer 

· Remove eugenol w/EtOH or 37% etch

· ZnPO4 & GI similar retention & Polycarboxylate and Composite resin less

Resistance: P&C improve resistance to laterally directed forces by distributing over SA

· Photoelastic materials, strain gauges and finite element analysis test stress 

1. Greatest stress [ ] at shoulder, esp interprox and at apex (conserve dentin here)

2. Stress reduced as post length increases

3. Parallel posts distribute stress more evenly than tapered (which may have wedging effect) but parallel post generate high stress at apex

4. Sharp angles increase stress during loading

5. High stress during insertion, esp w/smooth parallel post w/no vent for cement

6. Threaded=high stress insertion & loading, distributed evenly if back off ½ turn & head contacts area of sufficient size

7. Cement layer=more even stress distribution at root w/less stress [ ]

Rotational Resistance: important w/circular x-section

· Not problem in areas w/ sufficient crown (prevented by vertical coronal wall)

· Antirotational feature where root is bulkiest (usually lingual)

· OR: auxiliary pin in root face 

· Rot threaded pin prevented by small cavity ( ½ in post, ½ in root) + amalgam

Tooth Prep: 

1. Remove root canal filling to appropriate depth

a. Warm endo plugger (preferred b/c no potential damage to dentin)

b. Rotary instrument in conjunction w/ chem. agents

· Can be removed immediately after obturation

· Make post length equal to height of anatomic crown, & leave 5mm gutta

· Incisal/occlusal reference point must not be lost as result of crown removal 
· Old gutta & lost thermoplasticity use rotary instrmnt (Gates or Peeso-Reamer)
a. Gates conform to original canal better than Parapost end-cutting drill
b. Parapost only used to parallel walls of post space
· Never use end-cutting instruments to gain length (leads to root perforation)
· Rotary instrument should not be used immediately after obturation 
· Shape canal w/hand instruments/low speed drill (removes undercuts)
· If want parallel post use drill set to same length as Peeso-Reamer
· Post: no more than 1/3 the diameter of the root (root & walls ≥1mm thick)
2. Enlarge canal (choose type of post system first) see table 12-4 on 287

a. Parallel prefab post for conservative canals w/circular x-section

b. Custom post better for young and retx pt

3. Prep coronal tooth structure

After post space prepared, reduce coronal for extracoronal restoration 

· Anterior P&C most effectively restored w/MCC

· Ensure adequate reduction for esthetics, remove undercuts that would prevent withdrawal of pattern, remove unsupported tooth structure (but preserve as much as possible)

· Residual crown walls should be at least 1mm wide

· Reduce wall height proportional to wall thickness

· Prep coronal tissue perpendicular to post (positive stop(no overseat)

· Eliminate any sharp angles

Prefab posts: 

1. Enlarge canal 1-2 file sizes (alternate btwn Peeso and twist drills)

a. Threaded post require tap to prethread internal walls of post space

b. Parallel more retentive and better stress distrib (than taper) but do not conform to shape of canal (flared occl of canal)

2. Match standard endo instruments

· Advantages: technique simplicity (post selected to match dimension of canal)

· Materials: 

· Parallel=Pt-Au-Pd, Ni-Cr, Co-Cr, or SS

· Serrated=SS, Ti, or non-oxidizing noble alloy

· Tapered=Au-Pt, Ni-Cr and Ti alloys

All = high mod of elasticity, elongated grain structure (more suitable physical prop), rigid

Type III Au fail w/45º load attributed to bending, Type IV Au & Ni-Cr resist bend better, 

Properties deteriorate when core cast to wrought post

Carbon-fiber post=bundles of stretched aligned C fibers embedded in epoxy matrix

· Strong but low stiffness and strength compared to ceramic and metal posts

· Easy removal for retx (should use for teeth w/questionable prognosis)

· Black appearance (non-esthetic)

· Carbon fiber & composite resin foundation more fracture threshold than Type III alloy custom P&C

Ceramic posts:  (Zirconia, ceramic composite and woven fiber/polyethylene)

· Excellent esthetics, strong and rigid

Corrosion resistance: 

· 72% of failures (oblique & vertical root fracture) from electrolytic action of dissimilar metals (amalgam w/SS, German silver or brass)

Custom posts: for non-circular x-section or extreme taper (ant w/flare or elliptical)

2. Very little prep needed, but undercuts must still be removed w/ add’t shaping

3. Man molars distal wall of mesial root esp susceptible to root perforations

4. Max molar curvature of MB root makes M or D perforation  more likely

· Cast from direct pattern fabrication in pt mouth or indirect pattern in lab

· Direct autopolymerizing/LC resin recommended for single canals

Direct: brush bead canal or roll resin into cylinder and place on plastic dowel

· Loosen and reseat while still rubbery

· Form apical of post

· Identify undercuts and trim away with scalpel

· Finished when can remove w/o binding, then build up core

Thermoplastic post: fit to post space & trim 1.5-2mm occlusal to finish line for core

· Heat thermoplastic, apply to apical of rod (cover ⅔ of post pattern length)

· Place into post space and lift in 5-10sec and reseat

· Remove any undercuts then use direct or indirect to make core

· Phosphate bonded investment is recommended b/c high strength

Indirect: any elastomeric accurate impression of root canal w/wire reinforcement

· Ortho wire cut to length and shaped as J

· Coat wire w/tray adhesive.  Use tissue displacement if have subging margins

· Use lentulo spiral after fill canal in clockwise direction

· Pour impression in stone, then make wax pattern

Core fabrication: 

1. Resin or wax and added to post before cast in metal

a. Slightly overbuild core and let polymerize fully

b. Shape with carbide finishing burs or paper discs

2. Cast metal: preferred if much coronal structure missing

a. Can use w/prefabricated post system (? of unfavorable physical properties)

b. Conventional high-noble, metal content alloys can be used

c. Indirect procedure can be used, making posterior restoration easier

3. Make core from plastic restorative materials  (amalgam, GI or composite resin)

a. Max tooth structure conserved (no need to remove undercuts)

b. 1 less patient visit

c. Fewer lab procedures

d. Good resistance to fatigue testing, good strength, good adaptation to tooth

e. Lower tensile strength (esp GI) than cast metal

f. Success affected by corrosion of amalgam, low GI strength, continued polymerization & high thermal expansion coef of composite

g. Microleakage w/temp fluctuation (thermocycling) greater under composite & amalgam than conventional crown presp

h. Even if cusps are missing, pins not normally required b/c adequate retention can be gained by extending amalgam into root canal

Direct pattern for multirooted teeth: single piece core w/ auxiliary posts used (as opposed to mulitsectioned core of indirect cast P&C.  Core is cast directly onto post of one canal, while the other canals have prefabricated posts that pass thru holes of core.  

· Simple w/smooth parallel or tapered posts

· One post roughened the others are smooth (all post extend beyond eventual prep)

Indirect pattern of posterior teeth: cast sections separately & dovetail/interlock sections 

Provisional: prevent drifting of adjacent teeth

2 provisionals needed w/cast P&C, retain #1 w/fitting wire and autopolymerizing resin

Cast P&C should fit loosely in canal (tight fit(root fracture)

· Cast should be slightly undersized (restrict invstmnt expans at lower mold temp)

· Accelerated casting tech facilitate lab phase

· Casting alloy should be extra hard partial denture type IV Au or Ni-Cr alloys

· High mod of elasticity 

· Casting core onto prefab post avoids porosity but preheat temp of investment mold restricted by recrystalization of wrought post

· Marginal fit of cast foundation not critical b/c will be covered by final casting

· Air abrade surface to matte-type finish to detect interferences at try-in appt

· Insert P&C gently to reduce hydrostatic pressure

· If parallel post used, place groove along side of post to allow excess cement to escape

· If removing old P&C vibrate post 1st w/ultrasonic scaler to weaken cement, although this is a slower procedure and may result in a intradentin cracks

· Fractured posts must be drilled out or special hollow end-cutting tubes (trephines) to prepare thin trench around post then using adhesives to threaded extractor

