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Provisional Restorations.
------------------------------------------------------------------------------------------------ 
· After preparation, gingival retraction ,and the final impression were done and before the patient go home we should make a provisional restoration.
· What is a provisional restoration?
              It is a restoration used in the interim between the tooth preparation and putting of the definitive restoration.
· What are the requirement of  the provisional restoration?
1- Esthetics : shape and color are important, and it will give the patient an idea about the final restoration .
2- Biological: 
a. To protect the pulp : the preparation will cause pulp trauma and exposure of the dentinal tubules , if we leave the tooth without cover it will undergo irreversible pulpitis and it will be more sensitive because we are not protecting the tooth from environmental insults. So the provisional restoration helps to seal and insulate your tooth. 
b. To maintain the periodontal health :the provisional restoration should be smooth , good contours and closed margins to prevent gingival changes gingivitis  and periodontal problems . these 3 points are important especially if there are subgingival margins .
      Some time pressure from the provisional on the gum will cause ischemia then necrosis and gingival recession so the impression that we take previously will not be correct any more.
c. To have occlusal stability : without provisional the adjacent teeth will migrate and the crown will not fit, or it will not fit probably so there will be areas of tight contacts and other areas of open contacts,  the opposite tooth will over erupt and at the time of putting the crown there will be premature contacts  
d. To prevent enamel fracture : when we talk about onlays,inlays , ¾ preparation but in full coverage almost there is no enamel on the finish line 

3- Mechanical: not to be displaced : the cement is the last thing to rely on, it will just give  the seal and very little retention cause it is a provisional cement . a retentive preparation, well fitting provisional, reline of any space under the provisional with the same material and the last thing use a provisional cement but we don’t rely on it that much, these will prevent displacement of the provisional restoration. The most common causes of provisional failure : not well adapted provisional restoration , occlusal  equilibration if it was high it will break even if well adapted .
4- Functional requirement : the materials that we use such as composites or polymethylmethacrylate have usually 1/20 of the strength of the final restoration. The most common area where bridges break down is the connective site so we do the embrasures a little bit wider and thicker than the final restoration provided that we maintain the periodontal health and the esthetic. Not to close it completely but it is a little bit wider and thicker , the final restoration will be metal or porcelain which are stronger and can withstand the forces .
Some time we use high strength provisional not the usual acryl , heat cured acryl , acryl reinforced when the provisional will last for a year for example .
5- We can remove and reuse it : we can remove it , clean it and do re-cementation. 

Materials and procedure 
· Requirements of the material:
1- Strength 
2- Esthetic and acceptance from the patient 
3- Easy handling 
4- Polishable
5- Repairable : if it chip you can repair it 
6- Biocompatible
7- Non toxic, nonirritant.
8- Dimensionally stable 
9- Non exothermic
10-Chemical compatibility with the luting cement

· Why would we use a provisional for a long period of time? 
     Patients may suffer from periodontitis and pocketing from the old restorations overhanging ones they have ,so we have to remove these restorations to allow the periodontium to restore its health and that may take months, or if there are implants we have to wait until healing occur before putting the final restoration , so we put a provisional restoration  till that time.
So the provisional can be used from 2 weeks up to 2 years . we don’t call it temporary cause temporary means something fast but the provisional restoration will give us functions , esthetics  and last until you decide it is the proper time to make the final restoration and take the final impression.
- We have 2 main problems in the materials:
*Acryl:
1-Shrinkage:lead to spaces , we solve it by doing reline. 
2-Exothermic reaction: we have to pay a lot of attention to this, if we leave the setting reaction to take place inside the patient mouth the pulp will undergo irreversible damage.   
  
We have 4 types of materials that we can use to do a provisional restoration:
Epinyls!!!: We will not talk about it , it cause allergic reaction  and almost not present in the markets. It is an old material ,we have to know about the other 4 materials 
1-  polymethylmethacrylate : that we use for dentures , but with different colors it is heat cure or self cure. 
2- Poly R methacrylate : from the same group ,ethyl ,isobutyl, the molecules are larger  .
3- Bis acryle: something between resin material and composite
4-  Light cured composite .

· Polymethylmethacrylate it is powder and liquid .
· Advantages:
1- Good marginal fit
2- Good strength
3- Acceptable life for provisional
4- Good polish ability : easy to be polished using discs rubbers.
5- Repairable: we can add for it if chipping occur

· Disadvantages:
1- the most exothermic reaction
2- the highest polymerization shrinkage 8 % 
3- irritant monomer 
4- bad odor 
5-  low abrasion resistance
6- Irritant to the gingiva : and that’s why we cover the tooth and the  soft tissue  around using a separating medium when we use it intra orally.

·  Poly R methacrylate :
       Powder and liquid. less exothermic reaction and shrinkage , larger monomer so less irritation, better stain resistance, and easy to polish.
Disadvantages: the mechanical properties are less than polymethylmethacrylate ,  low surface hardness, low durability , low toughness, unpleasant odor.

· Bis acryl : 
     It is easier for us , in polymethylmethacrylut we put it in the patient mouth then we remove it and cool it and repeat this for many time because of the shrinkage (it may break inside the patient mouth when we try to remove it ) and the exothermic reaction . Bis acryl is easy to use like composite, not powder or liquide come in a gun automix system.
>> Auto cure or dual cure .
· Advantages:
1- Very low exothermic reaction almost not present.
2- Very low polymerization shrinkage
3- High strength
4- High abrasion resistance
5- No bad odor 
6- High color stability
7- Good marginal fit 
It is one of the best material that you could use in your clinic.
· Disadvantages
1-  The shads are limited not like composite
2-  Not easy to be polished : limited polishability.
3- Brittle: in long span bridges with no abutments the breakage is more than that in polymethylmethacrylate
4- Expensive: the cheapest is polymethylmethacrylate.

· Light cure micro fill composite :  
     same as the composite we use, but the resin is urethane dimethacrylate .   
· Advantages:
1- no exothermic reaction
2- low polymerization shrinkage
3- good abrasion resistance
4- no mixing
5- no bad odor
6- good strength
7- good color stability
8- long working time 
9- repairable

·  Disadvantages:
1- limited shad selection : not like composite  , but the most one that give us shads for provisional restoration .if the patient is interested in the shad we use it.
2- low marginal fit 
3- brittle
4- limited polish ability 
5- expensive: the most expensive.
      If we put the polymethylmethacrylate and poly R methacrylate in one group as acryl material , Bis acryle and Light cured composite in the other group , we can say that the acrylic materials are easier to finish and polish but have less color stability .

******************************************************************
Procedures and techniques:
We use either
1- prefabricated provisional 
or
2- custom made : especially for this patient
The prefabricated provisional can be used with single tooth, if I want to make a provisional bridge there is no prefabricated one ,if bridge it is custom made.
Prefabricated provisional: prefabricated crowns, polycarbonate crowns, cellulose crowns.  We make reline from inside.
Before we prepare the teeth we take alginate impression so on it we will have all the external details of the provisional then we prepare the tooth , then we fill material in the place of the teeth that we prepared then we put the impression again inside the patient mouth.
We need some sort of a mould to give us the external shape we fill the mould cavity  by any one of the 4 material to have a provisional crown.
Any provisional will have :
** External surface
** Internal surface ( tissue surface): it is the prepared tooth 
We have two techniques either direct inside the patient mouth or indirect on the cast, but in both ways the internal surface is the prepared tooth , the external surface either will be ready (the prefabricated)  , or I make it ( the custom made ) .
_____________________________________________________________________
So, the types of the provisional restorations are either custom made or preformed:
· Custom made : 
· Here I want to make a negative reproduction of the patient's teeth before preparation or a diagnostic wax up. I.e. If the tooth was perfect before preparation and I want to make my provisional looks like it, I take an impression for the tooth before starting the preparation. If the tooth was broken or I want to make some modifications on it, I take an impression and then make a wax up on the tooth in the lab; I make the morphology I want and thenI take an impression on the wax up. 
· The doctor showed us a photo of a silicone index for a premolar before starting the preparation, then we can start preparation and I have the external and the internal surface. After we finish the preparation, we fill the index with material and then press it on the prepared tooth and we get our provisional crown.
· The impression (index) can be made by alginate material, silicone  or we can make a vacuum sheet.
· The doctor displayed a case in which all the anterior teeth are to be prepared, the teeth morphology wasn't good so we make an impression then do wax up to determine the external form and then put a sheet to have the index etc...
              ***************************************************
· Preformed : 
· It is very easy especially when you have a single tooth to be prepared and you don't have neither time nor a diagnostic cast. So you have a preformed crown in the clinic, but remember those crowns give you the external morphology but from inside they don't fit your prepared tooth so you have to do a reline.
· Most crowns need some sort of modifications like: reline, re-contouring, occlusal adjustments. I.e. When you use a preformed crown you have to adjust the occlusion because it doesn't fit the patient's occlusion, you should adjust the contacts proximally, and it is empty from inside so you have to reline it. So it is not an easy job!!!
· The doctor showed a case where we want to prepare a central incisor, we don't have time or models to make a custom-made crown so we make a preformed one, so we bring a polycarbonate crown that is prefabricated we choose the proper size and adjust it. The polycarbonate crowns are available in one shade only,but different sizes.
· There are also cellulose crowns, same principle, we select the proper size and then fill it with a material and then put it on the prepared tooth and then we remove the cellulose crown.
Note:- when we use the polycarbonate crown we don't remove the outer layer, it gives better shape and shade, but with the cellulose crown we cut it and remove it before dismissing the patient.
· We can use the cellulose crown directly on the tooth or indirectly on the model !
· You can use any of the 4 materials we mentioned. With cellulose crowns we can use light cure composite because light can pass through the cellulose crown that is translucent. On the other hand, if we used the silicone index we can't use light cure composite with it. So here we use self cure materials like polymethyl, poly-r or bis-acryl .
· For posterior teeth we have metallic crowns, they are anatomically shaped and they are made either from stainless steel, aluminum, or tin-silver choose one adapt it and reline it on the prepared tooth.
                   =========================================
 According to the tissue surface form we can classify the techniques used to construct the provisional crowns into three techniques:
        1- Direct    Intraoral
        2- Indirect    On the cast 
        3- Indirect-Direct   Start it on the cast and completed intraorally
· Direct Technique 
· The provisional is constructed with the matrix ( external surface form ) lined with the material and placed directly on the prepared tooth. The direct technique requires skilled clinician and has higher risk on the tooth, whether because the material is exothermic or undergoes shrinkage. That's why it is recommended for us as beginners to do the indirect technique.
·  Procedure : we have the external surface form that's whether alginate, silicone, or preformed sheet. Then, apply a separating medium on the tooth. Put the material inside the index or the external surface form and press it on the prepared tooth. Cut the excesses, remove it from the tooth, trim it, mark the contact area and the finish line, smooth it, polish it, and put it again on the prepared tooth.
· Disadvantages of the direct technique: 
1-  Potential tissue trauma 
2- Poorer marginal fit because the provisional has to be removed before its final setting to avoid engaging  the undercuts i.e I'm using a polymethyl methacrylate i put it inside the patient's mouth it started its setting that is exothermic so I remove it from the patient's mouth then put it again  and so on  until it reaches its final setting stage where it becomes so exothermic so I remove it completely from the patient's mouth till it finishes its setting completely. In the Indirect technique you can let the material set completely on the cast without taking it out. When you take the material out of the patient's mouth before it sets completely there will be dimensional changes so you might trim or reline the provisional when you try it on the tooth.
· The preformed provisional placement with direct technique :
· Here we have a prefabricated crown not an index
· You choose the proper size, trim the shell 
·  Add lubricant on the prepared tooth 
· Mix the resin, put it inside the provisional crown, then put it inside the patient's mouth, then take away the excesses
· After two minutes ,and before the final setting, loosen the crown and take it out
· Sometimes we put it in a rubber bowel with warm or hot water for five minutes and allow it to complete its setting outside the patient's mouth
· We do the finishing, and try it inside the patient's mouth and we adjust the occlusion using the finishing and polishing burs and then cement it.
                           ………………………………………………..
· Indirect Technique
· Made on the cast 
· Advantages: 
1- No contact between the monomers and the tissues 
2- No polymerization heat on the teeth
3- Better marginal fit, because here, as mentioned, you don't have to take the crown out of the tooth and re-put it and so on, unlike the case where you were constructing the provisional crown intraorally.
· Here, you have external surface form, you prepare the teeth then take an impression, now you have a model with the prepared teeth, and you have the external surface form. You trim the cast paint the teeth with separating medium, mix the resin, fill it inside your external surface form or index, seat it on the cast and leave it, you can take the whole complex and put it in warm water for five to ten minutes under pressure, why pressure and heat??  It affects the degree  of conversion of the monomers into polymers and lead the polymerization reaction more toward completion improving the properties of the acryl, less porosity so less staining and smoother surface, harder ant etc... Note that this doesn't affect shrinkage that will occur whether you used heat and pressure or you didn't!!. Finally, after complete setting you polish the provisional crown and it is ready.
                ……………………………………………………….
· Indirect-Direct Technique
· First, you take an impression before starting your preparation, then you pour two models, one of the models  is used to construct the external surface form by silicone index or whatever you want.
· The second model is prepared minimally i.e. less than the preparation done intraorally. Then you put material and press it. When ready, this provisional crown, when put intraorally should be relined to fit the prepared tooth because we prepared the model minimally, however it already gave me most of the shape of the provisional crown and it only needs relining. 
· So, you do internal reline using the same material, press it on the patient's tooth. Here you used less amount of un-set material inside the patient's mouth compared to the direct technique. So, less exothermic reaction and less shrinkage.
· With a custom made, preformed external form is produced indirectly on an under-prepared diagnostic cast. The result is a shell that is lined with resin after the tooth preparation, and then put inside the patient's mouth. That's why it's called indirect direct.
                     =======================================
· Evaluation
· The provisional crown should be evaluated as a regular crown, it is not acceptable to have a provisional crown with an open contact, this will lead to food impaction and periodontal problems, so how to fix it? Simply by addition. Before addition on a smooth glazed surface you have to roughen it.
· The margin should be checked for the presence of bubbles, if present repair them. Since the provisional crowns' construction is manual not by casting machines it is normal to have a provisional crown with bubbles on the margins , so you have to repair them.
· The contours should be checked 
· It should be smooth with no over-contouring
                     =======================================
· Provisional Cementation
· The type of cement to be used here is temporary cement like Zinc oxide eugenol" ZnOEu" or zinc oxide non-eugenol "ZnO-non-Eu". The permenant cements (Glass ionomer / resin cements / polycarboxylate cements / zinc phosphate / RMGI ) should not be used here because it would be very difficult to take the provisional out if you cemented it with a permanent cement, you might have to break it to take it out.
· Ideal properties of the cement:
1- Ability to seal against leakage  and pulp irritation.
2- Adequate strength
3- Low solubility
4- Chemical compatibility
5- Ease of use
6- Adequate working time  
7- Compatibility with the final luting cement: when we use ZnOEu as a provisional cement we can't use  resin final cement because Eu inhibits polymerization reaction. So if you are planning to use resin cement in the final restoration, use ZnO-non-Eu provisional cement.
           Also, if you used ZnOEu provisional cement and then you decided to reline your acrylic provisional crown, the Eu would prevent the polymerization and setting of the acryl. This doesn't mean you shouldn't use it at all, but simply before adding the acryl you clean your inner surface and refresh it with ultrasound or anything to remove the layer that contains Eu band then you do the relining. 
· As an answer to a question: it is ok to use ZnOEu cement with a provisional that's made of acryl or composite because at the cementation stage they are already cured, the problem occurs if you want to reline the provisional crown, and you manage it as mentioned.
· Sometimes when more strength is needed, you can use a reinforced ZnOEu, this is needed if the provisional kept falling out or when it is expected to stay for a long time and you feel that the temporary cement is not enough.
· If less strength is needed, you can mix the temporary cement with Vaseline.
· Procedure of provisional cementation:
1- Lubricate the internal surface
2- Mix the temporary cement( it is provided like the calcium hydroxide, you mix equal amounts)
3- Apply small amount inside your crown
4- Seat the crown, the excess will escape out from the margins
5- Ask the patient to bite, make sure that the crown is not high.
6- The excess is removed once it sets, if you tried to remove it before setting you will cause La3'ma6a on the surface " scientifically speaking :p ", you can use probe or floss to remove the excess.
Note : leaving ZnOEu on the tissues and not cleaning it will cause tissue irritation and gum bleeding.
                        ===========================================
· Removal of Provisional Crown:
· The provisional crown is removed either by crown  remover or hemostatic forceps. 
· You need to remove the provisional in order to try the final one in the next visit or when you want to insert the final crown. If you want to put the provisional again, remove the old cement and place it with a new one
                          ≡≡≡≡≡≡◄►≡≡≡≡≡≡◄►≡≡≡≡≡≡◄►≡≡≡≡≡≡◄►≡≡≡≡≡≡
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