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                 Restoring of Endodontically treated teeth
we have 2 types of posts:
- prefabricated posts.
- cast posts.

Regarding the prefabricated posts there are 4 types:
1- parallel-sided walls.
2- parallel-sided serrated.
3- Tapered smooth.
4- Tapered serrated.

- Regarding the cast posts either by direct or indirect technique.
- For anterior teeth we use the cast one.
- For molars we use the prefabricated one because any cast restoration needs path of insertion so it will be difficult to do try in of metal on a molar tooth in the patient’s mouth unless we made a lot of cutting.

- For premolars, it depends, if there is an access to do proper handling for cast post then go for cast one. But if it is a little bit complicated then we go for prefabricated post.

Fabrication of cast posts:
- direct technique  make the wax pattern or resin inside the patient’s mouth.
- Indirect technique  You need to make an impression then send it to the lab.

                                    Indirect procedure
Steps of preparation:
1- coronal preparation:
- remove all unsupported enamel (the caries must be removed at the endo step).
-  In case of PFM, prepare shoulder finish line labially and chamfer finish line palatally. In case of all ceramic we do shoulder all around.
- retain at least 2mm of tooth structure coronally (ferrule effect).
- post and core might create pressure inside the canal lead to fracture, the crown with ferrule effect create protection.

2- canal preparation (for the post space):
- either remove two thirds of the GP leave 5mm as apical seal or remove equal to the coronal length.

- for molars we remove only 7mm, why?
because if we measure the distance from the tip of the cusp to the end of the 7mm it will be two thirds, and it is difficult to do removal of GP with 5 mm apical seal, in addition, the canals are curved you might create perforation.

Note: in molars we can remove a little bit of GP within the canals then condense proper amalgam restoration within pulp chamber and canals to get a good core restoration.

Impression for the canal 
- select preformed plastic post and be sure it goes all the way down the prepared canal without bending (a totally passive fit).

- coat the plastic post with tray adhesive (or serrated), lubricate the canals to facilitate removal of impression without distortion (die lubricant is suitable or Vaseline).
- using a lentulo spiral, fill the canal with an elastomeric impression material 
-seat the plastic post to the full depth of each post space, inject more impression material around the prepared tooth and insert the impression tray that contains the heavy and light body.

-remove the impression then evaluate it and pour the master cast as usual .
- a primary disadvantage of direct method is the chair side time to fabricate the pattern.

- the indirect method conserves chair side time by delegating the pattern for the post and core to a dental lab technician. Nevertheless, the accurate impression of the prepared post space that extends deeply in the canal of endo treated tooth is a challenge. 

- Success of indirect method depends on the accuracy of impression replicating the internal surfaces of the prepared root canal and work of the dental lab technician.

 about the alloys used for cast post and core :
- base-metal alloys traditionally used to cast frameworks for RPD were suggested as logical alternative to gold alloys and their use for post and core was advocated.

- a major disadvantage of  base-metal alloys is that their ground castings and contouring at the chair side is difficult due to their extreme hardness, but it’s a cheap metal.

- post and cores made from silver-palladium alloys are more easily adjusted at chair side and are suitable casting. 
- many properties of these silver-palladium alloys are similar to those of gold casting alloys and they offer an economical and satisfactory alternative for fabricating custom cast post and core.

Metal try-in of cast and core
- you must be particularly carful that casting defects (any sharp spicules) don’t interfere with seating of the post, least root fracture result.

- post and cores should be inserted with a gentle pressure, however, the marginal fit of the cast foundation is not a critical as that of other cast restoration because the margins will be covered by the final crown restoration.
- it has been reported that cast post and cores provide excellent service for anterior ETT with moderate to severe damage regardless the way of the fabrication.

 - prefabricated posts have become more popular and there is a variety of systems available ( different shapes and materials)|.

- posts are supplied in varies shapes and enormous surface configurations, they may be parallel sided(threaded and non-threaded) and tapered ( threaded and non-threaded).

- the most popular prefabricated post was the parallel serrated post, these systems are pre-threaded (not threaded in the canal) and the placement is passive not active as the posts themselves are not cutting into dentine at cementation.

- it’s unacceptable to do any screwing for the post inside the canal.
- 2mm thickness must be left above the post for the restorative material. 
-  metal posts usually used with amalgam restoration .
- fiber posts with composite.

clinical steps for prefabricated posts:
 
- Retain as much coronal tooth structure as possible and ensure that the remaining dentine is strong, every effort should be made to preserve as much coronal tooth tissue as possible.

- remove GP from root canal using GG burs and successfully larger burs. enlarge the canal one or two sizes with a drill, endodontic file or reamers that matches the configuration of the post. 
- the length of  post space should be 7mm.

- always keep the cutting only for GP, if you remove all the GP by size 3 that’s fine, it is not necessary to go size by size to enlarge the canal.

- an initial path is made with hot instruments or by GG bur # 2&3 which should be running at the maximum speed achievable with slow speed handpiece (without water)to generate frictional heat which will soften the GP and ease its removal without disturbing the apical root filling.

- posts should usually be placed in the straightest and most bulk root, commonly the distal of the lower molar and the palatal of the upper molars, premolars  should be judged  on their merits.

- even if a post is placed, root filling materials should always be removed from the entrances of other canals to provide supplementary retention for the core and resistance to rotational torque.
- be careful not to remove more dentine esp. at the apical extent of post space.
- use a prefabricated post that matches standard endodontic instruments.
- The post is cemented into the canal preparation and kept under constant pressure during cementation. 
- Core is built-up with amalgam, composite or any plastic materials.

- Physical properties of a core reconstruction become more important as residual intact tooth structure decreases. 

- The desirable features of core materials are:
1- adequate compressive strength to resist intraoral forces.
2. Sufficient flexural strength to resist intraoral forces .
3. Biocompatible.
4. Resistant to leakage of intraoral fluid at the core tooth structure interface. 
5. Easy of manipulation.
6. Thermal coefficient of expansion and contraction similar to tooth structure. 
7. Ability to bond to remaining tooth structure. 
8. Dimensionally stable. 
9. Minimal potential for water absorption. 
10. Inhibition of dental caries 

- Which restorative materials absorb water?
GI and composite
- materials with higher yield limits and high strength are desirable to reduce the risk of distortion or fracture.
- The stiffness of a core material is related to its modulus of elasticity and its geometry.
- the material with higher modulus of elasticity deforms less.
- Core materials include: composite, amalgam, GI and cast alloys. 
-the elastic modulus of some commonly used core materials are as follows:
	Modulus of elasticity 
	Material 

	99.3 gigapascal 
	Gold 

	27.6 GPa
	Amalgam 

	16.6 GPa
	Composite 



-  you have to select the proper core material that has modulus of elasticity similar to the tooth structure, because differences cause more stress concentration at the walls and line angles of tooth restorative interface before the material is permanently deform.

- amalgam cores has the lowest failure rate followed by composite core.
- all teeth restored with crowns over GI build-ups failed.

-most prefabricated posts are metallic but there are several newer non-metallic ones available

- metallic posts are made of SS , Ti and its alloys , platinum-gold-palladium, chromium containing alloys and brass.
 
- colored or non-metallic posts: the increased demand for esthetic and biocompatible restorations has led to development of tooth-colored, translucent, metal free post and core, such as :
    - prefabricated carbon fiber reinforced epoxy post plus composite as a resin core.
    - Prefabricated zirconium dioxide post and composite resin as a core.
    - Zirconium dioxide posts and ceramic core IPS impress.
    - Yttrium tetragonal zirconium polycrystals post and core (cercon).

the Dr. showed us a number of photographs that showed step by step after preparation of the canal, select proper post, do acid etch for the remaining tooth structure and hopefully part from the canal, apply cement, hold the post until the cement is properly set then core build up.


Cementation of posts:
- dental cements lute the post to radicular dentine, and properties such as compressive strength, tensile strength and adhesion of cement are commonly described as predictors for success of a cement post.

- Other factors such as potential for plastic deformation, microleakage,
water imbibitions behavior of the cement during the setting process and handling characteristics can also influence the survival rate of a cement post.

Types of cements : 
1. Zinc phosphate cement 
2. Poly carboxylate 
3. Glass ionomer 
4. Resin based cement  
5. Resin modified glass ionomer 
 
 cementation of posts:

- Apply the cement in the canal using periodontal probe or lentulo-spiral.
- the cement is placed then on post and following insertion upward downward movements to allow the entrapped air to escape from the canal through the cement avoiding development of voids within the cement.

-Venting: a means for cement to escape must always be provided to reduce intraradicular hydrostatic pressure created during cementation of the post, this factor is profound importance esp. with custom cast post. virtually most prefabricated posts have a venting mechanism incorporated in their design .

- a vent may be incorporated in the cast post with a bur prior to cementation or it may be incorporated in the wax pattern before. 


CONCLUSIONS: 
1. Conservation of tooth structure improves the prognosis of endodontically treated teeth .
2. Post does not reinforce a pulpless tooth, actually it weakens the tooth (more susceptible to fracture) .

3. Ferrule effect is critical and should come from the completed crown not from the cast-core (so the final margin of a crown should be seated on sound tooth structure on the finish line not on the margin of the core) .

4-the clinical success of posts is directly related to their length so it’s rational to prepare a post channel as long as it’s consistent with the anatomical limitations while maintaining 4-5mm of apical gutta-percha seal.

6. When little coronal tooth structure remains and direct core is placed; strength rate of core material is critical.  

- Ranking of core material according to their strength in descending order is amalgam, composite and glass-ionomer cement. 
7. Custom cast posts are potentially more conservative of tooth structure particularly in anterior teeth because the post is made to fit the available tooth structure .
8. Prefabricated posts require preparation of the tooth to fit the post so these are often less conservative, especially when using parallel-sided posts for teeth with small tapered roots .

9. Because cast posts require a path of insertion which requires more cutting in posterior teeth that’s why prefabricated posts are more conservative in molars .

10. molars often perform satisfactory with direct core retained by engaging pulp and portion of the canals and retention of the core can be augmented by placement of one or more prefabricated post.

· premolars may be restored with either prefabricated posts or custom cast post. 
11.Threaded posts that engage dentine could be dangerous and generally not recommended.

12. Various cements are likely to produce acceptable results as long as the post and core are well executed.

13.  ETT (incisors and canines) with conservative access preparations and enough remaining tooth structure may be restored without the need for further tooth destruction to accommodate a crown restoration.


Being a hero isn't just about doing some grand act of bravery. Being a hero is about making today better than yesterday. It's about going the extra mile when you feel like giving up. It's about smiling when you're discouraged...and following through on your goals when it's hard.

Being the hero of your life is about being uncommonly nice. It's about being a champion versus a critic and an encourager instead of a cynic. It's about doing your work like its the most important job in the world so you inspire everyone around you--and raise your self-worth in the process.

Being a hero means you remember that you can make a difference. And this day is all you have for sure.
~Robin Sharma~
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