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Tooth preparation 

 The selected form given to 
a natural tooth when it is 
reduced by instrumentation 
to receive a prosthesis (e.g. 
artificial crown or a retainer 
for a fixed or removable 
prosthesis) 

 The selection of the form is 
guided by clinical 
circumstances and 
physical properties of the 
materials that make up the 
prosthesis. 

  (Boucher's Clinical Dental 
Terminology, 4th ed, p239) 
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Fixed Prosthodontics Terminology 

 Full veneer crown 

 Partial veneer crown 

 Laminate veneer 

 Inlay 

 Onlay 

 Fixed partial denture 

extracoronal 

intracoronal 



 
Full veneer crown 

 Extracoronal restoration  

 cemented extracoronal restoration 

covers outer  surface of clinical crown 



Indications for full veneer 
crowns 

 Protect weekend 
tooth structure 

 Improve or 
restore esthetics 

 Restore the tooth 
to function 

 Use as a retainer 
for fixed 
bridgework 



Full veneer crown : 
FPD Retainer 

 Retainer: 
extracoronal 
restoration  
that is 
cemented to 
the prepared 
abutment 
tooth 



Clinical circumstances 

 Phantomhead course 

Ideal circumstances! 

 Clinical practice 



Principles of crown 
preparation described by 

Schillingburg 

 Preservation of tooth structure 

 Retention and resistance form 

 Structural durability of the 
restoration 

 Marginal integrity 

 Preservation of the 
periodontium 



Preservation of tooth structure 

 Avoide excessive 
destruction 

 Design restoration to 
reinforce and protect 
remaining enamel 
and dentin 

 Overtapered or 
shortened too much: 

    
-no retention and reistance 

    

-thermal hypersensitivity 

    

-pulpal inflammation 

    

-necrosis 



Retention and Resistance 

 Geometric configuration 
of tooth preparation 

 Retention prevents 
removal along the path of 
insertion or long axis  

 Resistance prevents 
dislodgement of oblique 
forces 

 Retention and resistance 
are interrelated and 
inseperable qualities 



Taper 
 Axial walls of a preparation must 

taper slightly to permit the 
restoration to seat 

 Two opposing surfaces, each 
with a 3degree inclination 
(diamond held paralell to the 
intended path of insertion) 6 
degree taper 

 

 The more nearly paralell the 
opposing walls of a preparation, 
the greater should be the 
retention 

 Walls are tapered: 

-visualize preparation walls 

-prevent undercuts 

-compensate fabrication 
inaccuracies 

-permit complete seating during 
cementation 

 



•CA:convergence angle 

Total occlusal convergence of a preparation 

•AI:axial inclination 

Angle of the preparation wall relative to the line of draw 

of the preparation 

•Sum of the axial inclination of two opposing walls 

equals the convergence angle. Symmetrical 

preparation: CA is twice the value of the axial inclination 

•Angle between the hour and 

minute hand at 12:01 is 5.5 

degree 

Diamond rotary cutting 

instrument held parallel to the 

path of insertion when preparing 

the axial surfaces: AI equals to 

that of the diamond being used 

12 degree to insure absence of 

undercuts 

Overall target:10-22 degree 

 

 

-Angle of 

convergence: 

respective 

relationship between 

two opposing walls 

-Inclination of 

wall:relationship of 

one wall to the long 

axis of preparation 



Overall target:10-22 degree 



Retention and resistance 

 Occlusogingival length: factor of 
retention and resistance! 

 Greater the surface area of 
preparation (longer preparation), the 
greater its retention= preparations on 
large teeth are more retentive than 
preparations on small teeth 

-Cement creats mechanical interlocks 
between inner surface of restoration 
and axial wall of preparation 

-Surface area can be increased by adding 
boxes and grooves 

 The shorter the wall the more 
important its inclination 

-shorter preparations: as little taper as 
possible to increase resistance 

 

 



Retention and resistance 

 Limit the pathes of 
withdrawal=retention! 

-long, parallel axial walls and 
grooves=good retention 

-short, overtapered 
preparation= restoration easy 
to remove, less retention 

 Limiting freedom of 
displacement from torquing 
or twisting forces in a 
horizontal plane=resistance! 

 Additional internal features: 
boxes, grooves! 

 



Structural durability 

 Adequate space created by tooth preparation 

 Occlusal reduction: 

-Material of restoration withstand occlusal 
forces and create harmonious occlusion 

 Axial reduction: 

-Normal axial contours preventing periodontal 
problems 



Occlusal reduction 
Functional cusp bevel 



Occlusal reduction 

 Functional cusp:buccal of mandibular  molars and premolars 

 Nonfunctional cusp: lingual of mandibular molars and premolars 

 Full metal: 1.5 mm functional cusp 

      1.0 mm nonfunctional cusp 

 Metal-ceramic: 1.5-2.0 mm functional cusp 

     1.0-1.5 mm nonfunctional cusp 

 All-ceramic: 2.0 mm of clearance 
 Provides space for a cast restoration of adequate thickness in an area 

of heavy occlusal contact 

 Prevents thin casting and perforation 

 Prevents overcontoured restoration and poor occlusion 

 Prevents overinclination (destroy tooth structure, less retention) 

 



Axial reduction 

•Space for adequate thickness of restorative material 

•Prevent thin walls and weak restoration 

•Prevent overcontoured restoration 

 



Marginal integrity 
 Margins of restoration must be closely adapted to finish 

line of preparation 

 Configuration of the preparation finish line dictates the 
shape of restorative material in the margin of the 
restoration 

 Finish line configurations: knife edge, slice, shoulder, 
(radial shoulder, shoulder with a bevel),chamfer (heavy 
chamfer, chamfer with a bevel) 



Finish line configurations 

•Slice-Knife-edge 

• Bevel 

 

•Chamfer/ shoulder 

with a bevel 

•Shoulder •Chamfer 



Knife edge and slice: 
  Less destruction of tooth 

structure 

 Difficult to follow both on 
tooth and die, axial 
reduction fade out instead 
of terminating a definite 
finish line 

 Thin margin that fits finish 
line difficult to wax and cast 

 Overcontoured restorations 

 Indicated only on axial wall 
toward tooth is tipped-
preservation of tooth 
structure! 

 



Shoulder 
  Recommended for all-ceramic 

restorations only 

 Resistance to occlusal forces and 
minimize stress that might lead to 
porcelain fracture 

 Adequate bulk of material at the 
margin 

 Require much tooth structure 
destruction 

 90 degree internal line concentrates 
stress-coronal fracture! 

 Radial shoulder: rounded internal 
angle 

 Shoulder with a bevel:adding a 
bevel to a shoulder creates acute 
edge of metal at the margin 

 



Chamfer 
 Cast metal restorations: 

acute margin,sufficient 
thickness and strength 

 Rounded concavity, lower 
stress concentration within 
cement film 

 Cut with the tip of a round-
end tapered diamond, axial 
reduction with side of 
instrument 

 Heavy chamfer-large radius 
internal angle 90 degree 
surface: ceramic restorations! 

 Chamfer with a bevel: bevel 
added for use with a metal 
restoration 

 



Preservation of the periodontium 

 Margins as smooth as possible 

 Kept clean by the patient 

 Duplicated by the impression 

 Placed in enamel if possible 

 Supragingival placement of 

finish lines whenever possible! 

 Subgingival finish lines 2.0 mm 

from alveolar crest (combined 

dimension of epithelial and 

connective tissue attachments) 

 



Schillingburg principles determine shape and form of 

preparation: can not be considered in isolation, there has to 

be a balance between them! 

In reality preparations should be planned according to each 

individual case and in each case the balance will be 

different 

Approach differs fundamentally from simply cutting „off the 

shelf” based entirely on text-book diagrams 
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 Clinical circumstances  

 Fixed prosthodontics terminology 

 Principles of preparation 

 

Crown selection-physical 

properties of materials 
 

 Tooth preparation 

 



Four main categories of crown: 
 „ Crown selection” 

 Metal 

 Metal-ceramic PFM 

 All Ceramic: PJC, HSPC, RBPC 

 Composite  
 (e.g..:PPF composite-BelleGlass;MFR composite-Gradia: newly 

developed laboratory materials have not been fully evaluated) 

 

„Material requirements”: 

 Amount of space needed to accomodate the crown  

 And its marginal configuration 

 



Select most suitable type of crown 

(material of crown-tooth reduction, 

margin design) :  

 Major factor to be considered : amount of tooth 

destruction you are willing to allow in order to 

give the esthetics you want 

 Tooth preparation: 

 Balance between conserving tooth structure 

on the one hand , achieving an aesthetic and 

strong crown on the other!  
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Crown selection 

 Full veneer metal 

crown VMC: 

Advantage:require 

little tooth prep! 

Disadvantage: 

aesthetics! 

 



Porcelain fused to metal crown 
PFM 

 Strength & aesthetics 

 Prep to accomodote both porcelain & 

metal destructive! 

PFM bridgework: Zoltan Hajdu 



Crown selection 
 
 Porcelain Jacket Crown PJC 

 



 Glass Ceramic 

IPS Empress-pressed leucite system 

IPS E.max 

 advanced functional and aesthetic features 

  laboratory process casting, pressing, 
CAD/CAM 

 “bonded” to the remaining tooth structure using 
a dental BisGMA based composite resin  

 

Improved Ceramic Materials 
Resin bonded porcelain crowns (RBPC) 

 

 



 

 

 

Crown selection  
Resin bonded porcelain crowns (RBPC) 

 

Empress/www.ivoclar.com 



 Preparation 
(dimensions in mm) 

 

Ivoclar 

IPS e.max Press 

Crown selection  
Resin bonded porcelain crowns (RBPC) 
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Resin Bonded Pressed Crown 



 Improved Ceramic 
Materials  

 
High strength porcelain crowns 

HSPC 

 

 
 Oxide ceramics:  

Aluminium-oxide 

Zircon-oxide: ZrO295%+ 5% Yttrium 

 

 High strength underlying core to 
support veneering porcelain which 
gives the final shape and aesthetic 
attributes required for the restoration. 

 ceramic substructure 

 CAD/CAM systems 



 Deep chamfer at the 

finish line to allow the 

profile of the die to be 

scanned 

 Corners, line angles 

rounded 

 Enough tooth tissue to be 

removed for adequate 

thickness of porcelain 
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Tooth preparation 

 



Preparation Kit 



•Chamfer diamond (chamfer production)  



Full veneer crown 
Axial reduction& 

Chamfer finish line 



Large flame or 'rugby ball' diamond (lingual concavity production) 



•Long needle diamond (initial proximal reduction)  



Full veneer crown 
Interproximal axial reduction 



•Fissure (seating groove)  

 



Full veneer crown 
Seating groove 



• Long, round-end tapered diamond (occlusal and axial 

reduction and also rounded shoulder production)  
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•Flat-end tapered diamond (occlusal and axial reduction)  



Full veneer crown 
 occlusal reduction 



Full veneer crown 
Functional cusp bevel 



Posterior tooth preparation  



Full veneer crown 

 occlusal reduction 

 Planar occlusal reduction-
round-end tapered 
diamond 

 Depth orientation grooves 
on the triangular ridges 
and in the primary 
developmental grooves 

 Remove tooth structure 
between orientation 
grooves 

 Follow cuspal contours 



 Functional cusp bevel-
round end tapered 
diamond 

 Depth orientation grooves 
across facial occlusal line 
angle of a mandibular 
(lingual occlusal of 
maxillary) premolar and 
molar 

 45-degree angle with axial 
wall 

 Check occlusal clearance 

Functional cusp 
bevel 



Axial reduction 

 Facial and lingual 
axial 
reduction:torpedo 
diamond 

 Axial reduction and 
definite chamfer 
finish line 

 Carried as far as 
possible 
interproximal 



Interproximal axial 
reduction 

 Complete axial reduction: 
short thin tapered-diamond 
and torpedo diamond 

 Short, thin, tapered 
diamond moved up and 
down, create sufficient 
space for torpedo 

 Torpedo diamond produce 
chamfer finish line and 
increase axial depth of 
reduction 



Chamfer finishing 

 Chamfer 

finishing:torpedo bar 

 Go over axial walls, 

retouch chamfer 

 Round off angles 

 Produce continous, 

smooth chamfer 



Seating groove 

 On the axial 
surface with a 
tapered fissure bar 

 0.5mm above 
chamfer, full 
diameter of the bar 

 Helps to guide the 
crown into place 
during 
cementation 



Features of preparation and 
function 



Anterior tooth preparation 

 Facial surface reduced in two planes: 

1. Parallel with the path of insertion 

2. Parallel with incisal two-thirds of the facial surface 

 Reduction only parallel with the path of insertion: 
insufficient space for ceramic in the incisal one-third 

 One-plane reduction that creates adequate space will 
come close to the pulp and produce overtapered 
preparation  

 



Porcelain Jacket Crown 
All-ceramic crown 

 

 Depth orientation 
grooves-parallel  
with the gingival 
portion 

 Two or more 
vertical cuts in the 
incisal portion 

 Grooves disappear 
near the middle of 
the facial surface, 
where the 
curvature of the 
surface is greatest 



Incisal reduction 

 Incisal reduction:flat end 
tapered diamond 

 2.00mm deep 
faciolingual incisal 
orientation grooves 

 Plane of the reduced 
incisal surface parallel 
with the former incisal 
edge, perpendicular to 
the forces of mastication 
(45 degree incisolingual 
bevel) 



Facial reduction 

 Facial reduction, incisal half: 
flat-end tapered diamond 

 Facial reduction, gingival 
half:flat-end tapered diamond 

 Remove tooth structure 
between orientation grooves 

 Extend facial reduction 
through proximal surfaces with 
flat-end tapered 
diamond,producing a shoulder 
in process 



Lingual reduction 

 Lingual reduction:small wheel 
diamond 

 Producing concave shape 

 Curved surface reduce stress 

 Lingual axial reduction: flat-end 
tapered diamond 

 1mm depth, minimum taper in 
relation to the gingival portion of 
facial surface 

 Blend the reduction of axial 
surfaces, rounded preparation 
produces greater strength 



PJC-Shoulder 

 Smooth axial surfaces with 
tapered fissure bar 

 Round over all positive 
angles: sharp line angles 
cause crown to fracture 

 1.0 mm wide shoulder with 
flat-end diamond, 
smoothed with end-cutting 
bur 

 Shoulder perpendicular to 
the line of force or to the 
long axis of tooth 

 



All-ceramic crown 
Porcelain jacket crown 

 Depth reduction index: 
adapting condensation 
silicone putty 

 Sectioning along the 
midsagittal line 

 Sectioning along the 
incisal edge and cut 
into incisal and 
gingival halves 



 Overall 
reduction can 
be checked 
with midsagittal 
index and 
horizontal facial 
index 

 No sharp line 
angles on the 
lingual and 
incisal aspects 
of tooth 



Features of preparation and 
function 



Thank You for Your 

Attention! 


