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G. V. Black (1836-1915) 

• Classification of caries lesions 
 

• Principles of tooth preparation 
 

• The predilection places of caries 
served as a base of the 
classification 
 

• His principles were established for 
making silver amalgam and direct 
gold restorations 
 

• Invented foot-driven dental drill 



Classification of caries lesions  
according to G. V. Black 

• Class I.: Pits and fissures - premolars and molars; upper incisors 

– Occlusal surface of premolars and molars 

– Grooves on the facial or lingual surfaces of molars 

– Foramen coecum of upper incisors 

• Class II.: Proximal surfaces - premolars and molars 

– Prepared cavity extend to the occlusal surface 

• Class III.: Proximal surfaces - incisors and canines 

– Prepared cavity extend to the oral surface 

• Class IV.: Proximal surfaces+incisal edges - incisors and canines 

• Class V. - any tooth  

– Gingival third of the facial or lingual surfaces 

 

• (Class VI.: Incisal edge, cusp) 



Introduction 

• Dental amalgam is a metal-like restorative material 
composed of a mixture of silver/tin/copper alloy and 
mercury 

 

• The unset mixture is pressed (condensed) into a 
specifically prepared undercut tooth form and 
contoured to restore the tooth’s form and function 



History 

• Amalgam is in use since the 1830s 

 

• Dentist used to file silver coins and mixed them 

with mercury creating a putty-like mass 



Restoration techniques 

• Nonbonded 

 

• Bonded 

– Was thought to provide significant benefits 

– These were not well achieved 



Current status 

• Today the popularity of amalgam has decreased 

 

• Reasons: 

– Concerns about its safety and environmental effects 

– Poor esthetics 

– Weakening of the tooth structure 

– Benefits of using composite materials 



Types of amalgam restorative materials 

• Low-copper amalgam 
– Were prominent before the early 1960s 
– Material was subject to corrosion after setting because formation of gamma-two 

phase 
 

• High-copper amalgam 
– Increased copper content to 12% or greater 
– Copper reacts with the tin and prohibits the formation of gamma-two phase  
 → reduction of the corrosion products 
– In composition they can be: 

 
– Spherical amalgam 

• Small round alloy particles 
• Require little condensation pressure 
• High early strength – suitable for large restorations 

 

– Admixed amalgam 
• Irregularly shaped and sized alloy particles 
• More condensation pressure is required 



Important properties 

• Linear coefficient of thermal expansion 
– 2.5 times greater than that of tooth structure 

• Compressive strength 
– Similar to tooth structure 

• Tensile strength 
– Lower than that of tooth structure → subject to fracture 

• Creep and flow (deformation of material under load over time) 

– High-copper amalgams exhibit no clinically relevant creep or flow 

• Thermal conductivity 
– Good – amalgam should not be placed in close proximity of pulp 

tissues 



Required tooth preparation form 

• 1. Possess a uniform specified minimum thickness for 
strength (1-2mm) 

 

• 2. Produce a 90-degree amalgam angle (butt joint form) at the 
margin 

 

• 3. Be mechanically retained in the tooth 



Indications 

• Class I, II, and V restorations 

• Foundations 



Contraindications 

• The use of amalgam in more prominent esthetic areas 
of the mouth is usually avoided 
– Anterior teeth 

– Premolars 

– (Molars) 

 

• Small to moderate defects in posterior teeth  

 (use of composite results in conservation of tooth structure) 

 



Advantages 

• Ease of use  
– Isolation of the operating area is less critical 

– Insertion and finishing procedures are also much easier 

 

• High compressive strength 

 

• Excellent wear resistance 
– Especially when the restoration provide all of the occlusal contact for a tooth 

 

• Favorable long-term clinical research results 

 

• Lower cost than for composite restorations 



Disadvantages 

• Noninsulating 
 

• Nonesthetic 
 

• Less conservative (more removal of tooth structure during tooth 
preparation) 
 

• Weakens tooth structure 
 

• More technique sensitive if bonded 
 

• More difficult tooth preparation 
 

• Initial marginal leakage 



Steps of tooth preparation 



Steps of tooth preparation 

• Initial stage of tooth preparation 
– Initial tooth preparation depth 
– Outline form 
– Primary retention form 
– Primary resistance form 
– Convenience form 

 

• Final stage of tooth preparation 
– Removal of remaining fault and pulp protection 
– Secondary resistance and retention form 
– Final procedures 



Preparation designs 

• Chosen filling material/restoration type 

 

• Location of the cavity 



Preparation designs 

• Conventional preparation 
– Macroretention – box form 

– Restoration type: amalgam filling, metal inlay/onlay 

– Cavity located on the root surface when making composite restoration 

 

• Beveled conventional preparation 
– Conventional preparation + beveled enamel margins in 0,5-1mm width 

– Changing amalgam filling to composite filling 

 

• Modified / adhesive / minimalinvasive preparation 
– Microretention 

– The extension of the cavity is dictated by the outspread of the caries 

 



Preparation designs for amalgam 

• Conventional tooth preparation 

• Box-only preparation 

• Tunnel preparation 



Initial tooth preparation depth 

• Extending the depth (pulpally or axially or both) to a 
prescribed uniform dimension 

 

• 0.2mm inside the DEJ 



Initial tooth preparation depth 

• Pulpal floor depth 
– 0.2mm inside the DEJ 

– Exception: when the occlusal enamel has been significantly worn 
thinner → 1.5mm as measured from the depth of the central groove 



Initial tooth preparation depth 

• Axial wall depth 
– 0.2mm inside the DEJ 

– 0.5mm inside the DEJ when retention locks are used (allows placing 
retention locks without undermining marginal enamel) 

– 0.5 to 1mm on the root surface (provide room for retention groove or 
cove and provide for adequate thickness of the amalgam) 



 



Outline form 

• Placing the tooth preparation extension into sound tooth structure at the 
marginal areas (not pulpally or axially)  

 

• Extension is primarily dictated by the amount of caries, old restorative 
material, or defect present 

• Also must be considered: provide access for the tooth preparation, caries 
removal, matrix placement, and amalgam insertion 

 

• Requirements 

– For enamel strength: marginal enamel rods should be supported by sound 
dentin 

– Marginal requirements for amalgam: 90-degree butt-joint 

 



Outline form 

 



Cavosurface margins 

• Enamel and amalgam are both 
brittle structures 

 

• Enamel must have a marginal 
configuration of 90 degrees or 
greater (a right or obtuse angle) 

 

• Amalgam must have the same  

 

• If they have marginal angles less 
than 90 degrees they are subject 
to fracture 



Proximal cavosurface margins 

• Preparation walls on vertical parts 
of the tooth (facial, lingual, 
mesial, or distal) should result in 
90-degree enamel walls 

 

• When viewed from the occlusal, 
the facial and lingual cavosurface 
margins of a Class II preparation 
should be 90 degrees 

 



Occlusal cavosurface margins 

• Preparation walls on the occlusal surface should provide 90-
degree or greater amalgam margins and usually have obtuse 
enamel margins  



Primary retention form 

• Providing an initial form that retains the amalgam in the tooth 

• Amalgam must be mechanically locked inside the tooth 

 

• Retention form is provided by: 
– Mechanical locking of the inserted amalgam into surface irregularities of 

the preparation 

– Preparation of vertical walls (especially facial and lingual walls) that 
converge occlusally 

– Special retention features that are placed during the final stage of tooth 
preparation 

 (locks, grooves, coves, slots, pins, steps or amalgampins)  



Primary retention form 

 



Primary resistance form 

• Resistance form preparation features help the 
restoration and tooth resist fracturing as a result of 
occlusal forces 



Primary resistance form 

• Preventing the tooth from fracturing: 

– Maintaining as much unprepared tooth structure as 
possible (preserving cusps and marginal ridges) 

– Having pulpal and gingival walls prepared perpendicular to 
occlusal forces, when possible 

– Having rounded internal preparation angles 

– Removing unsupported or weakened tooth structure 

– Placing pins into the tooth as part of the final stage of 
tooth preparation (secondary resistance form feature) 



Primary resistance form 

• Preventing the amalgam from fracturing: 

– Adequate thickness of amalgam 

• 1.5-2mm in areas of occlusal contact 

• 0.75mm in axial areas 

– Marginal amalgam of 90 degrees or greater 

– Boxlike preparation form, which provides uniform 
amalgam thickness 

– Rounded axiopulpal line angles in Class II tooth 
preparations 

 



Convenience form 

• Convenience form features are features that make the 
procedure easier and the area more accessible 

 

• Extension of the outline form so that: 
– Marginal form can be established 

– Caries can be accessed for removal 

– Matrix can be placed 

– Amalgam can be inserted, carved, and finished 

• Extension of the proximal margins: 
– To provide clearance from the adjacent tooth 

• Extension of other walls to provide greater access for caries 
excavation 

 



Convenience form 

 



Removal of remaining fault and pulp protection 

• If caries or old restorative material remains after the 
initial preparation, it should be located only in the 
axial or pulpal walls 

 

• For most nonbonded amalgam restorations, a sealer 
is placed on the prepared dentin before amalgam 
insertion to occlude the dentinal tubules 



Secondary resistance and retention form 

• If it is determined that insufficient retention or 
resistance forms are present in the tooth preparation, 
additional preparation is indicated 

 

• Placement of locks, grooves, coves, slots, pins, or 
amalgampins 

 

• Usually the larger the tooth preparation, the greater 
the need for secondary resistance and retention forms 



Secondary resistance and retention form 

• Secondary retention form for the occlusal and proximal 
portions of the preparation should be independent of each 
other 

 

• When placing retention locks axial wall depth is 0.5mm inside 
the DEJ 

 

• Retention locks should be placed 0.2mm inside the DEJ 

 

• Care should be taken to prevent the removal of dentin that 
supports the proximal enamel 

 



Secondary resistance and retention form 

 



Secondary resistance and retention form 

• There are four characteristics or determinants of proximal 
locks: 

 
– Position: refers to the axiofacial and axiolingual line angles of initial tooth 

preparation 

 

– Translation: refers to the direction of movement of the axis of the bur 

 

– Depth: refers to the extent of translation 

 

– Occlusogingival orientation: refers to the tilt of the bur, which dictates the 
occlusal height of the lock, given a constant depth 



Secondary resistance and retention form 

 



Final procedures 

• Tooth preparation should be viewed from all angles 

 

• Ensure: 

– All caries has been removed 

– Depths are proper 

– Margins provide for the correct amalgam and tooth 
preparation angles 

– Tooth is cleaned of any residual debris 



Removal of amalgam fillings 



Removal of amalgam fillings 

• Technically: 

 

– Removing the undercuts around the margin of the 
restoration using carbide fissure bur with water cooling 



Removal of amalgam fillings 

• Protection of the patient: 

 

– Placement of rubber dam isolation (mandatory in case of 
allergy to mercury!) 

 

– In some countries it is not adviced or forbidden to remove 
amalgam fillings during the period of pregnancy 



Removal of amalgam fillings 

• Environmental aspects: 

 

– Installing filtration system in dental offices 

 

– Treating waste separately that contaminated with mercury 



Class I amalgam preparation 



 



 



 



 



 



 



 



 



Extensive Class I amalgam preparation 



 



 



Foramen coecum laesions of upper incisors 



• Axial wall depth is 0.2mm inside the DEJ 

 

• Axiopulpal wall is parallel to the external enamel surface 



Class II amalgam preparation 



 



 



 



 



 



 



 



 



 



 



 



 



Class V amalgam preparation 



• Axial wall depth is 0.2mm inside the DEJ 

• Axial wall depth is 0.5mm inside the DEJ when secondary 
retention features are placed 

• Axiopulpal wall follows the curvature of the tooth surface 

• Retention is provided by the pulpal divergency of the occlusal 
(incisal) and gingival walls 

 



 



 



Thank you for your kind attention! 


