Root caries (part ll )
From the previous lecture , we talked that there are several methods for the cavity preparation : rotary instruments , chemo-mechanical , laser , ozone , air abrasion , scalic preparation  and for each one there are advantages and disadvantages but the most commonly used is rotary instruments .
A number of materials are available for restoring root caries which are: 
 1- Resin Modified Glass Ionomer . 
2- Conventional Glass Ionomer cement . 
3- Compomers. 
4- Composite. 
5- Amalgam. 
 
 As you know that the main advantages for resin modified glass ionomer, conventional glass ionomer, compomers and composite restorations are: 
* Esthetics. 
* Bonding to tooth structure. 
* Fluoride release: function of fluoride is that it inhibits rather than prevents caries so if the fluoride is available all the time , 100% there is no caries .
- what is the relation between conventional glass ionomer and resin modified glass ionomer ( regarding composition ) ??
Conventional glass ionomer is composed of powder and liquid , powder is mainly aluminasilicate and the liquid is polycarboxylic acid ( or polyacrylic acid) ,and if we add resin to it we will get resin modified glass ionomer .
Furthermore , the relation between composite and compomers is that compomers are composed of composite material plus some amount of glass ionomer cement and as you know composite is made of fillers and resin and its main advantage is adhering to the tooth structure but it lacks the property of fluoride release so when we add glass ionomer to the composite we will get the compomer which is a restorative material that is composed of composite and release fluoride.
1- Conventional Glass Ionomer: 
          - it is composed of powder ( mainly flouroaluminasilicate ) and liquid ( polycarboxylic acid ) or it is available as capsules and in special syringe you can inject it inside the cavity .
· Its main advantages :
* Fluoride release. 
* Bond to tooth structure
* Esthetic.
        - its main disadvantages :
 * Difficult to finish. 
* Difficult to handle ( you have to mix powder and liquid before using it ) .
* Water contamination during placement leads to weak and opaque restoration, so you have to provide good isolation .
* Dehydration causing  cracks in  restoration. 

- how fluoride is released in conventional and resin modified glass ionomer ??
Both materials set by acid – base reaction and fluoride is released as a byproduct of setting reaction .
-how conventional glass ionomer bonds to tooth structure ?? 
it bonds due to the presence of polycarboxylic acid that contain C=O¯² group that will react first with Al+3 then with Ca+2 and form the matrix of the material and at the same time this group will bond with calcium and phosphate group within the tooth structure .
-the doctor shows us a picture that shows how the fluoride is released from the material to the tooth structure as well as from outer side of tooth to the surrounding area in order to inhibit caries .
Remember: 
* Don’t over finish the margin of glass ionomer restoration because glass ionomer develops strength slowly as the material sets slowly so finishing should be done by light pressure and less abrasive disks. 
* The fluoride content in glass ionomer is much more than that in composite. 
* Avoid using acidic topical fluoride solution to prevent erosion of the glass ionomer surface restoration.
* after placement , we apply a layer of varnish (special one that comes with glass ionomer) or sometime we use resin material like a layer of bonding agent in order to prevent any contamination with saliva .
* glass ionomer cement is not indicated for areas with high occlusion , it is used in areas with little force like class lll or class V .
* for proper handling of the material , you have to manage and provide good isolation before application of the material .
2-Resin Modified Glass Ionomer Cement: 
It is conventional glass ionomer cement plus some amount of resin , and as you know every material comes to solve problems present in the previous material , for example some problems in conventional glass ionomer are dehydration and water contamination that results in weak restoration so adding resin will results in a material that quickly set unlike conventional glass ionomer that needs 24 hours for complete set ( slowly set material ).

This material usually sets in two steps, the first one is a conventional acid-base reaction and the second one is by using a light curing system through free radical polymerization.
The advantages of this restorative material as compared to the conventional glass ionomer are :
*Higher early strength. 
*Easier polishing and finishing
Thin layer of resin modified glass ionomer is applied first  in an incremental way; each time the increment is light cured. Bonding to moist dentine is essential for long term success, the cavity shouldn’t be over dried or desiccated because it will lose its texture by collapsing the collagen fibers , thus reducing the bond strength, while if some moister was left, dentinal tubules and collagen will help in increasing the chance for the resin modifies glass ionomer to bond effectively forming the hybrid layer (note : after acid etch you have to do gentle dryness and try not to use air syringe , instead try to use small piece of cotton and dry the cavity ).
  No varnish is applied over the final restoration; because it will decrease the release of fluoride.
Finishing of this material is done immediately after the application like composite , unlike the conventional glass ionomer that you can do finishing for it after 24 hours .
Overtime resin modified glass ionomer tend to expand, therefore it  requires trimming in latter appointments. Expansion is most severe when the material is not properly mixed or it was contaminated with water during treatment. 
 
 3- Compomers:
They are composite material plus glass ionomer. Compomers or polyacid modified composite are mainly used in restoring low surface bearing areas, some compomers have modified monomers that provide additional fluoride release. It sets by light cure polymerization ( as for composite ) and also by acid-base reaction upon absorbing water after placing it in the cavity and upon its contact with saliva.
4- Composite Restorations:
Recommended one is micro-filled composite restorations for root and class V restorations due to its lower modulus of elasticity ( or stiffness of the material ) so it is flexible restoration ( high modulus of elasticity means rigid material but low modulus of elasticity means flexible one ) , so if the tooth ( mainly molar and premolar ) does not have adjacent tooth  easy to flex and restoration easily fall even if you did all the steps in proper way due to the flexibility of the material .
 Relatively moist dentine is required for bonding and use incremental technique .
Remember if you have a shallow cavity , it is not necessary always to apply the material in increments ,remember depth of the your cavity and thickness of the material that the light can penetrate ( 2 mm ) and then determine to apply it in increments or as a bulk.
When preparing a cavity sometimes it's useful to place retentive grooves gingivally and occlussally  to increase retention of the restorative material .
The advantages of this material are:
* Esthetics. 
*Good bonding to the tooth structure.
 
The main disadvantage is the polymerization shrinkage.
The problem increases when I just have margins which are just only dentine in the cavity; when polymerization shrinkage happens it tends the material to de-bond from these margins, since the shrinkage forces are higher than the bonding ones. So if I had a class ll cavity with all its margins enamel and dentine except for the gingival margin was dentine only, in this case the patient will come back to you complaining from a pain upon drinking cold or hot drinks, and that’s because the dentine is exposed from the debonding process which happened , but this does not occur in class lll cavity .
Note : in sandwish technique , we put conventional glass ionomer then composite , following replacement of layer of glass ionomer we do acid etching for the remaining tooth structure but in the resin modified glass ionomer we do not expect to get the desired erosion because the resin will make the material like composite .
Fluoride releasing composite: Some types of composite resin are modified to release fluoride from their filler particles or their radio opaque agent or resin matrix, however they do not release fluoride as much as what is released from other restorative materials such as conventional glass ionomer or resin modified glass ionomer, therefore composite are not used in treating root caries in high caries risk patients.
Some studies have reported that:
* Caries inhibition by fluoride releasing materials on cementum or dentine root surfaces produce inconsistent outcome, this is explained by that more fluoride concentration is needed for re-mineralization of root surfaces compared to enamel.
*Less amount of fluoride is released from composite compared with glass ionomer , and it is not simple process that once fluoride released from restoration there will be no caries but it requires high amount for proper  remineralization .

5- Amalgam:
The advantages of amalgam are:
 *Technique insensitive( good in situations where it is difficult to get proper isolation ).
*Self sealing margin ( by corrosion products , we get good seal between restoration and the tooth with time ).
*Good wear resistance.
The main disadvantages of amalgam are:
* Not esthetics ( poor silver color )
*No or poor release of fluoride.
*No or poor adhesion to tooth structure.
*Disposable and safety concerns.
So to restore root caries for patients with high risk caries, the preferred material is resin modified glass ionomer as it releases fluoride, bonds to the tooth structure,  esthetically accepted, fluoride rechargeability and stronger than the conventional glass ionomer.
For high esthetic demands, composite resin is used as a material of choice as color matching is available.
Amalgam could be used if esthetics was not in concern and if isolation was difficult (remember that undercuts are needed in this situation to increase mechanical retention).
Note : when restoring a class V cavity , the cervical band must be used ( it is as important as mylar strip in class lll or class lV ); to get a proper contoured surface, better condensed material inside the cavity to get proper bond ( and this is applied for any restorative material used that you have to condense it well to get proper bonding ) , and better adhesion between the tooth structure and the restorative material also it is important to isolate composite from the surrounding atmosphere in order to get proper curing , remember in class lll composite restoration we put composite in increments because when we do curing for the first layer  the superfacial layer will not get curing because it is not covered with mylar strip and there are a lot of c=c available at the surface and where we put the second layer there will be chemical bonding ( the same applied for the third layer and so on ) , so mylar strip or cervical band will isolate composite from the surrounding and aid in proper curing and therefore very little c=c remain on the surface , and this thing we cannot get it by using hand instruments alone without cervical band .
For finishing of composite restoration always use a fine( needle ) diamond fissure bur first to remove large excess, then use a green and white  stone bur to do proper finishing and smoothening then for the final touches use the polishing disks ( you have to follow the right sequence of equipments for finishing of composite ).
Some difficulties we expect to have while restoring root caries that are:
1-Subgingival lesions:
In sub-gingival lesions the difficulty results from the difficulty in gaining access and difficulty in isolation, to solve this:
A- Place a retraction cord: place it in the gingival sulcus, but often it does not provide adequate access.
Advantages of the retraction cord are:
* Improves visibility.
* Prevents direct trauma to delicate gingival tissues.
* More isolation control by absorbing gingival exudates secreted at the sulcus.
B- Use a 212 clamp: used to retract gingival with rubber dam , the facial peak is used to displace gingival tissues and expose root surface .
C- Surgical exposure of the root surface by meni-flap: not very common.
2-Sensitivity and Pulp Exposure:
Root caries are more sensitive than coronal caries , why ???
because dentinal tubules of radicular dentine are shorter and closer to the pulp than in coronal dentine and only thin layer of dentine remains after cavity preparation in root compared to crown .furthermore, a shallow layer of cementum covers the radicular dentine in comparison to enamel (covers the coronal part of the tooth) which is thick. So you have to be careful while drilling through the root that you are near the pulp and some sensitivity will be felt by the patient.
3- Rate of Progression:
As you know root surface caries progress more rapidly than enamel caries.
Factors that enhance caries to occur:
* Root surfaces are rougher than enamel thus enhances the accumulation of more plaque in the absence of good oral hygiene.
* The cementum which covers the root surface is extremely thin and provides little resistance to caries attack.
* Root surface lacks the protection of enamel covering.
4- Difficult to get proper bonding for the restoration:
 and that’s because we don’t have enamel , in cavity it is just dentine all around .

Preventive measures to avoid roots surface caries:
* Effective plaque control.
* Non-sucrose containing chewing gum.
* Antimicrobial agents such as chlorohexidine.
* Saliva enhancer.
* Topical fluoride. 
* Fluoride content toothpaste. 
* Diet management.

Notes :
· Proper clinical diagnosis and x-ray would help in detecting root caries .
· Remember that in any diagnostic process , you should do :      
· Proper clinical examination .
· History taking .
· Radiographs .
· If I have class V cavity in the lower or upper 7 , I can use amulgum as restorative material because there is no esthetic concern and it is difficult to get proper isolation.
· When the patient complains of hypersensitivity  it is more or less because the dentinal tubules are still opened so using toothpaste or any other bonding agents like gluma or others will block these dentinal tubules and by the time sensitivity will reduce .
· You have to read instructions and manufacturer guidelines before using any new material.  
·    In class ll composite restoration, the patient feels pain because of micro leakage in the side of the gingival floor, does it disappear with the closure of dentinal tubules ?? 
the answer : not always , sometimes pain persists and the restoration is indicated for a redo ,, it depends on the size of the gap present . 

                                                                                         


RESTORATION OF THE ENDODONTICALLY TREATED TOOTH

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 just up to 9% moisture decrease. 
3. NO chemical alteration : No evidence of chemical alteration due to removal of pulp tissue. 
4. the major biomechanical changes are attributable to the loss of tissue following carious lesions, fractures or cavity preparation.
So if I have 2 centrals , the right one is sound but the left is endo.treated and although if it is completely intact , it will be weaker than the sound one because it is already carious or fractured or due to cavity preparation or overcutting that is done so the problems that are expected after endo. Treatment :
1. Micro leakage: 
It is important to carry out the coronal restoration after completion of the root canal 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 will lead to the failure of the whole treatment. 
 2.FRACTURE:
 Endodontically treated tooth undergo loss of tooth structure and damage in physical characteristics such as reduced modulus of elasticity that often leads to increased fracture susceptibility when compared to unrestored vital tooth, it is wide common to see fracture of the functional cusp of molars or palatal cusp of premolars . 
3. Discoloration :
Discoloration and decrease in opacity or aesthetic changes that accompany other problem.

Criteria for restoring of Endodontically Treated Tooth: 
For anterior teeth :
· In case of minimal coronal damage, intact marginal or incisal edge, small access opening ( conservative )
 ,intact cingulam , small proximal lesion  treatement of choice is to restore access opening with composite restoration .
· In case of significant coronal damage, undermined marginal ridge, loss of incisal edge ,coronal fracture ,and the tooth is esthetically unacceptable treatement is coronal reconstruction or foundation restoration that means post and core and finally complete crown .
note : restoring the tooth after endo. treatement should be done as soon as possible , the final step in endo. after proper lateral condensation is removing the gutta percha from the whole coronal part , gutta percha must be only within the canal otherwise it will cause discoloration so you have to do proper cleaning of the coronal part before putting permanent restoration , sometimes it is good idea to put a layer of calcium hydroxide over gutta percha because some sealers contain eugenol that may inhibit polymerization of the composite .
For posterior teeth :
· In case of minimal coronal damage, low risk of fracture during functional contact  , minimal occlusal forces , intact facial and lingual cusps  treatement : composite or amalgam , sometimes inlay or onlay can be used for small MOD or class ll cavities , no post is needed in this case.
· In case of significant coronal damage , little or no remaining coronal tooth structure , increase risk of tooth fracture or the tooth is needed to be as abutment for fixed or removable partial denture  foundation restoration ;post and core build up portion of a natural tooth to be ready to receive the final crown. 

**restoring of the coronal part of endo.treated tooth that is severly lost by caries , previous restoration or tooth fracture  should be replaced by core reconstruction or foundation restoration and then full crown .


When to use foundation restoration: 
1. Inadequate coronal structure remains . 
2. 1/2 or more tooth structure loss .
3. To permit significant resistance and retention forms for final crown restoration.
**post and core can be referred as one of the foundation restoration .
  
