Principles of tooth preparation

In general any tooth preparation direct or indirect need criteria(principle) to be a good one like:
 1- Mechanical principles.
2- Biological principles.
3-aesthetic principle.
let us take some examples about it when we do direct restoration.
Mechanical : 
1- outline : extension for all carious fissures and lesions .
2- resistance : no fracture to the restoration
3- retention : no dislodgment by the action of sticky food by making a convergent walls 
Biological:
Conserve the tooth structure ,ex:protect the pulp from mechanical or thermal insult,protect the periodontal ligament from overhanged restoration.
Aesthetic:
For example:We do not put amalgam in anterior tooth.

now for crown preparation:
note:when we prepared tooth to make porcelain fused to metal crown we remove 60-70% of tooth structure.
.A- mechanical principles:
1- Retention.
2- Resistance.

3- Preventing deformation (structural durability).
1-Retention
Anti dislodgment forces , along the path of insertion.
factors affecting the retention of extra coronal restoration? 

1- Cemental material should be rough when the roughnes increased the retention increase but without sharp angle and  major roughness in order not to prevent  seating.
2-Thickness of the cement layer should be thin, because the cement layer is the weakest structure in the crown assembly (zinc phosphate cement give  low film thickness give better adaptation better retention…)
You know that the materials are stronger in compression than in tension(10 time stronger because you try to approximate atoms to each other), so when the space for the cement is less so they are in compression. But when that space is increased we have another vector acting on it like tension,  and in this case the material is weaker,So there will be loss for the cement layer and debonding of the restoration. 
3-The geometry of tooth  preparation could be cylindrical or conical ,the Cylindrical preparation is better than conical ,because it gives a single path of insertion or withdrawl. 6 degrees' taper will be enough to make sure there is no undercuts. But the average taper could be :
Ant. Teeth: 12-15 degrees 
Post. Teeth mandibular : 24 degrees
Post. Teeth maxillary : 20 degrees
And still be retentive.  When taper increase the retention decrease and when the tapering step up more than the upper value the retention will be jeopardize.
4-Height of the prepared tooth will increase retention. (increase the surface area and limit the path of insertion).
- We need at least 4mm for anterior teeth and 3mm for posterior teeth, for example :you know that upper central incisor approximately 10 mm in height,  if you removed 2mm for porcelain and metal by occlusal reduction and .5mm for cement , the remain 7.5 mm will give good retention , we pretty sure that this tooth will  last almost forever if there is not occlusal damaging forces .
5-Surface area increased retention increased.
Ex:The surface area of molars is more than lateral incisors>>more retention.
6-film thickness( zinc phosphate cement give  low film thickness give better adaptation better retention…
6-complete coverge of the tooth give more retention than the partial coverage .

2-Resistant:
Resist dislodgment along an axis other than the path of insertion.
Resistant mainly depend on bitting force (the avg biting force is 500 N),the ceramometal crowns can stand avg bitting force but in the past there was some type of ceramic crowns could not adapt the avg biting force ,nowdays most type of ceramic crowns adapt the 500N but, you should take in consideration  that some people there biting force could reach 4000N!. fracture strength of ceramic and metal sometime can not stand that amount of force!! So those people specially with parafuntional habit like bruxism ,we prefer to give them night guard  and instead of making porcelain fused metal crown we put porcelain in the buccal or labial side and a metal on occlusal side.

Cements differ in there  strength ,if the compressive of the cement is weak like –polycarboxylate  cement-this will make the dislodgment and the fracture easier specially with ceramic. They made a  15 years clinical study considering the low strengh ceramic –like  diphore glass ceramic – when they use it with adhesive resin cement that make bonding with tooth structure and what they conclude that, the life of survival is 4 time more than when we use it with nonadhesive cements.
So..the compressive strength  of the adhesive resin ceramic is better than the nonadhesive type.


Cariotensinal resisittence form ( to prevent deformation):
In the past ,they used volk alloy type 2 and 3 which they have high deformation and then they used type 4which has more strength and hardness than type 2 and 3, because type 4 has copper and contain less amount of volk . the nikkle chromium alloy has more stiffness ,so the deformation is less and most probably we can’t fix it,because of that when we do full mouth rehabs ,we would like to make the occlusal surface made of volk because the wear pattern of volk similar to wear pattern of tooth structure, on the other hand the ceramic will make more abrade to tooth structure and nikkle chromium will has less wear pattern than the tooth.
3-preventing deformation(structural durability).
Depend on the preparation of tooth structure ,as we said we would like to make some roughness but without sharp angle, because it will decrease the strength of the tooth,there is minimal requirement of reduction, when we talk about ceramometal crown we need occlusal reduction of 2mm on functional cusp and 1.5 on non functional cusp ,on the buccal side 1.2mm and also on palatle 1.2mm (space for metal and ceramic) and just .7mm if only a metal.

Now.. lets talk about finish lines:
-Chamfer finish line : there is heavy and regular chamfer finish line ,we use chamfer finish line  with metal restoration and we can use heavy chamfer finish line with ceramometal restoration.
-radial Shoulder finish line with old cermic crown restoration and bevel shoulder finish line with  ceramometal restoration when there is porcelain.  We try to have rounded internal angle with shoulder finish line.
With old ceramic crown we use the radial shoulder finish line.
-Knife edge (feather) finish line :can be use with gold restoration,we try to avoid that type because there is no marginal adaptation because the margin is too thin.
B-. Biological principles:

      1- Protect the adjacent tooth. 90% of dentists damage the adjacent tooth so you need to put something in between to protect it. Or we leave a thin lip of enamel.  And what happened sometimes the natural adjacent tooth will become carious because of the damge that make the surface rough and it will accumulate food  and be susceptible to caries.
      2- protect the pulp. We should take the age of the patient into consideration. Because as we now the pulp chamber is bigger in the younger people. We don’t do endo treatment for a tooth unless there is a problem in the tooth itself.

3-Protect the soft tissue. So we do supra-gingival not sub-gingival preparation.
-Biological width: the combined width of connective tissue(1.07mm) and attached gingival and part of free gingival (.97)formed adjacent to a tooth and superior to the crestal bone so,We should leave at least 2 mm between the crest of the bone and finish line and if you go more in depth the  likelihood for repair of periodontal ligament is less.

the avg biological width is approximately 2 mm, however the biological width in some people could be ranging from 0-9mm
Example:if someone has a 9mm biological width and when we put finish line 4-5mm away from creast of the bone inflammation occurred because in this case we should at least be 9mm away from the crest of the bone.
We should leave at least 2 mm between the crest of the bone and finish line and if you go more in depth the  likelihood for repair of periodontal ligament is more.

The finish line according to there place are 3 :
Supragingivl finish line
Equigingival finish line
Subgingival finish line


Supra-gingivl preparation is: 
 -Easier to prepare preparation.
 -Easier for taking impression ( no need for retraction cord).
 -Easier to ensure that the crown is full seated in the try in.
 -Easier to check cementation. 
 -Easier to clean by the patient.

so when we do subgingival preparation?

   -aesthetic reason,  Dental caries, cervical erosion or restorations extend subgingivally.
 
C. Aesthetic principles:
In Ant teeth we need to compensate the real appearance of the tooth like the incisor edge is transparent. So we need to have enough reduction to get this light proprieties. 

Facial reduction 1.2mm .
Incisal reduction for translucent ceramic we need more than 2mm.



 


Notes:
- if deformation happened for our prepared crown we could introduce overhang or occlusal interference and this is the last thing we want, because our main issue is to eliminate and prevent caries ,periodontal problem occlusal problem.
-The failure of the indirect restoration has many reasons like fracture ,secondary caries, metal delamination(the porcalein over the metal cracked and we can see it  so it is not aesthetic), over hang…. and the most prevalence mode of failure is secondary caries.
-when you decide to prepare tooth structure you should start with the more conservative method to the less, for example if you have fracture tooth the first thing you think about is to put filling if there is some condition prevent you to to do that, you think about crown or post and you should know that making a crown is not the first thing you think about.
-when you make a composite or amalgam filling upon cavity preparation you might make some irreversible damage to tooth structure ,however when you  made crown preparation there will be more damage (because we remove 60-70 % from the crown) ,by study every 10 vital teeth we made preparation for them there will be 1 tooth undergo trauma ,irreversible change and necrosis this is totally just because of the preparation !!!
To minimize trauma you could use water when making  preparation so preventing build up of the heat.
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