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Today we will talk about Principles of tooth preparation.

*mechanical principles
*Biological principles
*Aesthetic principles 

we will start by mechanical principles and divided to :

1- retention  
2- resistance
3- deformity Preventing

In direct restoration its hard to loss the restoration by dislodgment forces because they are protected by the tooth, while in indirect restoration, retention is of a major value to prevent dislodgment by occlusal forces. 
Direct restoration we call it (plastic restorative material) we can manipulate the restoration before the sitting, that means we put the restoration  inside the oral cavity and it sit inside the oral cavity, but in the indirect restoration (crown and bridges) prepare in the lab and deliver to oral cavity ,we can't make the crown (full metallic crown) to sit inside the oral cavity .

In the fillings like class 1 we get the retention by macro mechanical retention ( like amalgam ) or micro mechanical retention ( like composite).
Between crown and the tooth we put luting agent or luting cement , this cement is the weakest part between the crown and the tooth so the space for cement should be minimal ( when the space decreases ,retention increases ) but not make it zero , because the crown will not sit (not full coverage) and will not reach the finish line .

Retention : the feature of a tooth preparation that resist dislodgment of a crown in vertical direction or along the path of placement . 

In full ceramic crown we decrease the occlusal surface by 2mm , because the full ceramic crown is brittle material , if we decrease less than 2 mm the crown will fracture , while in full metallic crown we decrease only 0.7-1 mm .

Dislodging forces : 

1- sticky food, toffee

2- floss 

3- finger nails

4- occlusal forces : because the occlusion not in one direction , we have 2 vectors vertical and horizontal  specially in cuspal inclines . 



factors of retention :

1- cylindrical preparation is more retentive than conical , because in cylindrical shape we have one path of insertion while in conical shape we have multiple paths of insertion .

2- ideal taper : ideal taper is 6 degrees , but we can't reach 6 degrees  so in anterior teeth the average is 10-15 degree and in posterior teeth the average is 25 , 20 degree is ok but more will decrease the retention .

3- surface area : retention in molars more than ant teeth , longer preparation = more retention , length of molar stump (stump=tooth after preparation) at least 4 mm and the length of the anterior stump at least 3 mm .

4- Roughness : we don’t want it to be total smooth and no excessive roughness so we need minimal roughness to get good amount of retention .
5-Cement type : adhesive cement more retentive , low thickness cement more retentive ( zinc phosphate cement have the lowest thickness and most retentive cement ) ,if enough length prep. conventional non resin based cement are enough , So if enough preparation features to achieve good quality retention, no need to use resin cements, Resin cements are used in: compromised retention, in cases where no full crown prep.(like veneers),Resin bonded bridges (minimal preparation bridges).

6-Types of alloys : gold alloys we can have better adaptation and retention .
Resistance : dislodgment along an axis other than the path of placement .

Forces :
       -Biting force Avg bite 500N Max. reported 4000N .

-The patient close his teeth around 20 min/day so may reach 10 million of times per 5years  so every restoration have a fatigue cycle .
- The ceramic material tolerate forces to certain limit after that will suddenly break .

-Full coverage (more resistance), but in the partially coverage (less resistance) .

-Cement and modules of elasticity affect the resistance .

Modules of elasticity : number measures object resistance to deformation , and it's equal stress/strain , represents the steepness of the curve , when modules of elasticity increase the stiffness increase .
 Preventing deformity- Structural durability:
Depend on alloy type/material selection.  Metals usually are perforated / deformation , in bilayer ceramometal crowns for ex in 6 unit bridge from canine to canine we place metal , If it wasn’t enough and with high forces deformation will happen and the above ceramic/ porcelain crown wont withstand deformation because it’s a brittle material, and will undergo fracture !

If we want to extend bridges gold is not the material to use , we can use nickel chromium alloy.

*Structural durability:

- most preparation are in occulsal surface ( occulsal reduction =1,5-2mm) while labial surface (depend on material):

 In metal crowns in functional cups 1,5mm and nonfunctional cusps 1mm 

In ceramometal: functional 2mm and in nonfunctional 1,5 mm

All ceramic :functional 2mm and in nonfunctional 1,5mm .

“Functional cusps: palatal in max. and buccal in mand.”

-Margin design (finish line)

Where to put your margin: Slightly eqi-gingival , supragingival or sub gingival..

And these areas are hard to clean, but why did you choose them ?

1. Retention , no gap should be present ,should meet in a complete seal (most failures in fixed prosthodontics are due to 2ndry caries)  

2. Aesthetics as it’s a two interphaes so we try to move from visible area. 

~ Types of finish lines that help achieving good seal:

Shoulder finish line (in all ceramic crown), beveled shoulder finish line(used in metal joint), chamfer finish line (in ceramometal crown) or metal part if it’s a regular chamfer.

Biological principles
To prevent damage to : 
-Tooth structure , adjunct tooth.

we start with occulsal surface then mesial and distal prep, we’ll make occulsal reduction 2mm then depth grooves and buccal & lingual reduction 1,5-0,7 if metal alone 0.7 , if ceramic 1.2mm is enough, if your doing a mesial and distal reduction you might hit the adjacent tooth , so how to preserve the adjacent tooth, we keep a thin lip of enamel.

- Soft tissue.

-Pulp, its contraindicated to make a full crown prep. to a pt less than 18 yrs old.

Where to put your finish lines? 
Supra or subgingivalm this depends of biologic width.

Biological width definition:

1. Sulcus 

2. Connective tissue

3.Junctional epithelium 

On average   2.07 from (0 to 0.9mm)

In anterior teeth we do what is called Hollywood smile or smile design , for esthetics we put finish lines subgingival. 

- Cases that force you to put finish lines subgingivally are :

1.Restorations subgingival 

 2.caries sub gingival

 3.fracture subgingival

 4. aesthetics  



5. retention when short length preparation .

