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            Restoration of the Endodontically treated teeth: 
first we have a number of questions :
Q: What are the differences between a vital tooth and endodontically treated tooth ?

1.NO decrease in compressive and tensile strength of  both teeth

2. NO significant difference in moisture content .

3. NO chemical alteration : No evidence of chemical alteration due to removal of pulp tissue.
4. Weakness:the major biomechanical changes are attributable to the loss of tissue following carious lesions, fractures and cavity preparation. 
Q:What are the problems expected after endodontic Treatment :
1. Micro leakage; 
It is important to carry out the coronal restoration after completion of the endodontic treatment. Otherwise, this will allow the passage of microorganisms and their byproducts to the apical region of the root and into the alveolar bone and this might  lead to the failure of the whole treatment.
2.FRACTURE 
Endodontically Treated Teeth undergo loss of tooth structure and changes in physical characteristics such as reduced modulus of elasticity that often leads to increased fracture susceptibility when compared to unrestored vital tooth
*most common in functional cusp: lower buccal upper palatal 

**the tooth become unrestorable because the fracture always sub gingival especially when the tooth is weak
3. Discoloration
Discoloration are decrease in opacity or aesthetic change that accompany other problem 

Criteria of restoring Endodontically Treated Teeth:
ANT. Tooth
· -Minimal coronal damage, intact marginal or incisal edge, small access opening ,intact cingulam ,small proximal lesion (so the treatment is simple composite restoration

· -significant coronal damage, undermined marginal ridge, loss of incisal edge ,coronal fracture ,and the      tooth is aesthetically unacceptable (the treatment is post inside and core build up  and finally complete crown .

POST. Tooth 

·  minimal coronal damage , low risk of fraction ,undermined or minimal occlusion involvement ( composite or amalgam …some times inlay or onlay  can be used either gold or ceramic restoration , no post is  needed in this case

· significant coronal damage little or no remaining coronal tooth structure , high risk of tooth fracture or the tooth is needed to be as abutment or fixed bridge ex. RPD.
*foundation restoration
 Is the core build up portion of a natural tooth to be ready to receive the final crown.
-the 1st  step is to decide wither the tooth is restorable or not ( when the coronal tooth structure clean and there is at least 2mm ofcoronal tooth structure below the post or the core part .  

When to use foundation restoration:
1. Inadequate coronal structure.
2. 1/2 or more tooth structure loss

3. To permit significant resistance and retention forms for final restoration (crown)

-Retention (against displacement or against sticky food 

-resistance (against lateral movement

Foundation restoration for endodontically treated teeth:
The concept of using the root of a tooth for retention of a crown is not new, in the 17th century Fauchard inserted a wooden post in the canal of teeth to aid in crown retention.
Post and core :
Is a dental restoration which is used to restore tooth morphology followed by restoration such as crown when there is no an adequate tooth structure.
2 types ;

1. Prefabricated
2. Cast post
Types of prefabricated ,, depending on shape :-

1. Parallel side smooth

2. Parallel-sided serrated

3. Tapered smooth

4. tapered serrated

Cast post either by :-
Direct technique (  directly in patient mouth, which the wax pattern or part of the fabrication of the post is done inside the patient’s mouth then it is sent to the lab to continue.

Indirect technique (  lab step or steps, means that you need to talk an impression that is sent to the lab where the post and the core are done.
Function of the post
Retain the core material "coronal restoration"
* The post itself does not strength the tooth or reinforce it.
 The strength and resistance to fracture comes from the remaining tooth structure and surrounding alveolar bone
Prefabricated post: posts are prefabricated by huge no. of manufactures and can differ in material, length, diameter and design.
*core  : is dental restoration commonly made of composite or amalgam used to build up the missing tooth structure usually for future restoration with crown .

Cast post and core : 
one piece foundation restoration for Endodontically  treated tooth that is placed within Root Canal .
* core replace missing coronal  tooth structure to form tooth preparation .
 The use for cast or prefabricated post and core :-
-For endodontically treated anterior teeth with moderate to severe destruction the treatment of choice is                                                                                                                                                               (  the cast post and core rather than prefabricated .
 -molar teeth  ( perform with direct cores retained by engaging the pulpal chamber and portions of root canal; here the retention of the core can be increased by placement of one or more prefabricated posts.
After endo treatment usually the pulp chamber is applied with amalgam or composite in case of molar  teeth . sometime we can remove part of the gutta percha and condense the amalgam inside the canal and this is called amalgam posts  this is done to increase retention . 

Premolars  ( can be restored by cast posts or prefabricated posts. 

-the preparation of the tooth for Cast posts :
1- Removal of carious tooth structure – the most important step this step is done before the endo treatment.
2- Reduction of remaining tooth structure and preparing a finish line .
3- Maintain at least 2 mm tooth structure coronally for ferrule effect.
4- Prepare post space and prepare keyway.
5- Retain as much coronal tooth structure as possible in order to increase the effective post length and to enable the subsequent crown to produce a ferrule effect.
6- Ensure  the remaining dentine is strong and doesn’t have any sharp angles and is contoured and aligned correctly.
7- Remove Gutta percha from the canal using progressively increasing diameter of peeso reamers or gates glidden burs to remove the Gutta percha to predetermine initial depth established by measurements of radiographs.

- The best instrument to remove the Gutta percha from the canal is either the reamer or the gates glidden.
 the width of the reamer is really important in order not to cut sound dentine from the canal walls rendering the root weaker.


keyway :  
The post space should provide resistance to rotation of the post and core. When the canal is round in cross section this can’t be provided; so a keyway is placed within the canal to ensure that rotation is not permitted. The keyway provides a positive seat for the core at the opening of the post space and it prevents the over seating of the post which may wedge the root and cause vertical fracture. The keyway should be cut to be about 0.6 mm in width and 2 mm in depth.

(   How long should we go inside the canal?
- The post length in cast posts should be equal to or greater than the length of the clinical crown of the final restoration, or equal to 2/3 of Gutta percha, maintaining at least 4-5 mm of apical seal. If this apical seal cannot be achieved for a reason or another then the tooth is indicated for extraction, because apical seal that is shorter than 4-5 mm can’t provide good seal and this will lead to the failure of the endo treatment!
- For prefabricated posts the length should be about 7 mm. remember that prefabricated posts are mainly used in posteriors where a huge pulp chamber is found, so this little length can provide enough retention for the restoration. An absolute minimum of 3 mm of apical fill is needed, and if this can’t be achieved without having a very short post, the tooth prognosis is seriously impaired.

-Many studies have suggested that the clinical success of the posts is directly proportional to their length. 
And it’s rational to prepare a post that is as long as it’s consistent with anatomical limitations while maintaining a minimum of 4-5 mm as apical seal.
- The width of the post is also an important consideration because arbitrary widening of the diameter of the post will reduce the thickness and strength of radicular dentine. And as we said the strength of the remaining tooth structure is critical  , and that’s why we said that we shouldn’t remove any part of the walls of the canal during removal of the Gutta percha.
 FOLLOW THE GUTTA PERCHA, DON’T OVERCUT THE PREPARED CANALS ..The post diameter should be no more than 1/3 the diameter of the root and the walls should be at least 1 mm in thickness.

Compare these two photographs ! , the crown is seated on the core part not on sound tooth structure ,the other picture the tooth is seated on a core but on a margin made of tooth structure  ,so any force come to the first crown will cause fracture to the root , while in the other is a protection against fracture , "zy el 3okazeh bekoon 3ala a5erha fe soft matter w hada el eshi be7meeha mn enha ma tenkaser " and this is what we called (FERRULE)


Current knowledge have confirmed that dentist should retain as much coronal tooth structure as possible when preparing pulpless teeth when preparing complete crown to maximize the Ferrule effect .
Surgical crown lengthening or orthodontic extrusion should be considered with severely damaged teeth to expose additional tooth structure to establish a Ferrule , if we can't do so we say this tooth is for extraction  * I.e. if we can't do ferrule because of no enough tooth structure then the tooth is unrestorable . 

The functions of the ferrule are:
- Embracing the tooth structure with restorative material 
- Increase fracture resistance and,
- Improve the integrity of cement seal of the crown

.
Studies have shown that root restored with individual cast post except significantly  higher resistant to fracture forces than that in prefabricated post composite cores .
 
-How to remove gutta  percha from the canal during preparation ?

 A safe and rapid technique for the removal of Gutta percha is using heated instruments, gates-glidden burs, and some kind of reamers

 All these instruments can be used to remove the Gutta percha and  endodontic sealer form the canals and the coronal part of the tooth

 The friction generated between the bur and the Gutta percha will generate heat that will soften the gutta percha  allowing the rotary instrument to remove the filling .


Steps for post preparation:

1. Choose a rotary instrument that is slightly narrower than the canal to avoid over cutting.

2. Make sure that the instrument follows the center of the Gutta percha to prevent the cut of dentine.


Cast posts can be done by either a direct method – fabricated inside the pt mouth -or indirect method – in the dental laboratory- .
-In the direct technique we make the wax pattern for the post and the core either by using wax or acrylic material which is called Dura lay inside the patients mouth and then send it to the lab to do casting .

- In the indirect technique we take an impression for the patient’s mouth after preparing for the post and send it to the lab to do wax pattern and die cast and casting for post and core .

For the direct procedure, there are numerous materials that can be used for fabrication of post core:

Auto polymerizing or light cure resin material with a plastic rod. 

Wax with a solid plastic rod or a stainless steal wire as a carrier and support.

The steps for Direct technique :


1- Try in the preformed plastic post and be sure it goes all the way down the prepared canal without bending and it should be totally passive fit to provide space for the risen material. .( try in to select the proper plastic rod )
2- Trim it as necessary.
3- Lubricate the canal with Dura lay lubricant.

4- Use a periodontal probe or paper point or a cotton or a barbed broach to carry the lubricant to the canal, only a thin coating is necessary in the canal; also be sure that a thin layer of the lubricant covers the whole coronal surface that will come in contact with Dura lay resin.

5-Use the Bead brush technique.

6- Fill the canal completely with Dura lay resin.

7- Use the Prestil ! of the brush to force the acrylic resin down the canal and get out any entrapped air .
8- Immediately dip the plastic rod post in acrylic liquid to soften the post and enhance bonding of acrylic.
9- Seat the wet post in the canal to its full depth
10- Allow the Dura lay to set completely, some clinicians (and it is better) move the post up and down in the canal when the Dura lay is nearly set (while the resin in the dough stage ) to avoid being  blocked in ( so if we have an undercut within the canal we don't want the material to set and become difficult to remove from the canal).
11-Once the resin is polymerized remove the pattern 
12-Identify any undercut that can be trimmed away carefully with scalpel. All of this is for the direct technique, so it’s all made in the patient’s mouth and it’s ready for casting in the dental laboratory, so in the direct technique we either use wax or auto polymerizing or light cure resin (Dura lay material).
13-Use the bead brush technique (using a brush to carry the powder of the resin and fill the canal)  to build the core portion of the pattern to the full contour, the when you have a complete setting of the resin use a large diameter of coarse diamond high speed hand piece with water spray , shape the core pattern  to ideal preparation form.(so after we do the core build up we use the diamond bur for final adjustment, so it well be easy later on after the casting you will only cement it and take the final impression for the crown )

Then we use some instruments like the needle holder to remove the preparation of the tooth. Note: the tooth should be held mesio-distally; also the pattern shouldn’t be removed from the crown more than one time to check the post portion is fully formed because there is a risk to break the pattern every time we remove it.

- As an answer to a question , for the anterior teeth we usually do cast post an core but for the molars we have a problem using the cast post and core is the lack of good access to the patient mouth to do the wax pattern or even when we want to do the try in – we usually end up having an over cut - ,that’s why in the molars we prefer the prefabricated .
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