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Dental	crown

is	a	fixed	extra	coronal	restoration	that	covers	
the	outer	surfaces	of	the	clinical	crown.	It	should	
restore	the	morphology,	contours	and	the	
function	of	the	same	tooth	and	should	protect	
the	remaining	tooth	structure



Types	of	crown















Intra	coronal	restoration

















Intra-radicular
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Bridge/	Fixed	Partial	Denture-

A	restoration	or	replacement	which	is	attached	
by	a	cementing	medium	to	natural	teeth,	roots	
or	implants.



Indications	of	Fpd

ØShort	span	edentulous	arches.
ØPresence	of	sound	teeth	that	can	offer	
sufficient	support	adjacent	to	the	edentulous	
space.

ØPatient’s	preference
ØMentally	compromised	and	physically	
handicapped	patients	who	cannot	maintain	
the	removable	prosthesis.



Contra-indications	of	fpd

ØLarge	amount	of	bone	loss	as	in	trauma.
ØVery	young	patients	where	teeth	have	large	
pulp	chambers.

ØPresence	of	periodontally compromised	
abutments.

ØLong	span	edentulous	spaces.



Types	of	bridge

ØFixed	fixed partial	denture
ØFixed	movable	partial	denture
ØCantilever	
ØSpring	cantilever



Components	of	bridge

1- Abutment
2- retainer
3.	Pontic
4- connector



Abutment

a tooth or portion of a tooth that used for
the support and/or retain of a fixed bridge or
part of the bridge, to which retainer is
connected (cemented).



All	the	forces	that	would	normally	be	absorbed	
by	the	missing	tooth	are	transmitted,	through	
the	pontic,	connectors,	&	retainers	to	abutment	
teeth.
Abutment	teeth	must	withstand	forces	normally	
directed	to	the	missing	teeth,	in	addition	to	
those	usually	applied	to	the	abutments,	
therefore,	the	choice	of	abutment	is	important	
because	it	has	to	withstand	both	the	forces	
acting	on	it	and	on	the	pontic.



Classification	Or	Types	of	Abutment

1.	Pier	Abutment
2.	Distant	Abutment
3.	Cantilever	Abutment
4.	Addional Abutment
5.	Implant	Abutment



Pier	Abutment

It	is	a	natural	tooth	located	between	terminal	
abutments	that	serve	to	support	a	fixed	or	
removable	prosthesis.



Additional	abutment

It	is	the	abutment	which	is	used	in	addition	to	
the	primary	abutments	in	case	of	a	long	
edentulous	span,	or	if	the	primary	abutment	is	
weak.	



Distant	Abutment

The	posterior	or	distal	abutment	which	retain	
and	support	the	lone	pontic in	anterior	
region.Usually used	in	diastema cases



Cantilever	Abutment

The	abutments	which	retain	and	support	the	
pontic only	on	one	side.
Can	be	one	or	more	in	number



Implant	Abutment





CROWN	TO	ROOT	RATIO
This	ratio	is	a	measure	of	the	length		of	the	tooth	
occlusal to	the	alveolar	crest	of	the	bone	compared	
with	the		length	of	the	root	embedded	in	the	bone.
The	optimum	crown	to	root	ratio	is		2:3,but	the	
minimal	ratio	required	is	1:1.



ROOT	CONFIGURATION

Roots	that	are	broader	labio-lingually rather	than	
mesio-distally	are	preferred	to	roots	which	are	round	in	
cross	section.	Multirooted posterior	teeth	with	widely	
seperated roots	offer	better	support	than	roots	that	
converge,	fuse	or	have	a	conical	configuration.
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RETAINERS

That component of an FPD which 
takes support from the abutment 
tooth and provides retention to 
the prosthesis

Reference: CONTEMPORARY FIXED 
PROSTHODONTICS



REQUIREMENTS OF 
RETAINER
1. Biocompatable

2. Withstand the masticatory forces

3. Restore the anatomy of the tooth

4. Pulp consideration



REQUIREMENTS OF 
RETAINER
5. Strong enough to resist deformation under 

functional stress

6. Esthetically acceptable

7. Maintain oral hygiene



CRITERIA FOR SELECTION OF RETAINERS

1. Degree of retention 
required

2. Surface area of the 
abutment 

3. Periodontal condition
4. Condition of the abutment 

teeth
5. Preservation of tooth 

structure

6. Relation with the 
opposing teeth

7. Material used for bridge 
construction

8. Alignment of teeth



1- Degree of retention required

It represent the most important criterion,
The factors that affect retention are:
A. Length of the span:
Longer the span the greater the stress on the 
retainers, so the components of the bridge must be 
stronger
B. Type of the bridge:
Stronger retainers are required for fixed-fixed 
bridge than fixed-movable bridge to withstand the 
stress on the cementing media



C. Tooth or teeth to be replaced
Size and position of pontic have a direct effect on 
type of retainer, for example: replacement of molar 
impart great stress to abutment than lower central.

D. Habits of the patient:
Bruxism patient should be given thicker and 
stronger retainer than normal because of their 
excessive clenching



2- Surface area of the abutment tooth
Surface area of the abutment tooth, the surface 
area of lower molar is greater than that of a canine 
so the use of molar as abutment will increase the 
retention.

3- Periodontal condition
in cases of gingival recession the finish line 
should be placed supragingivally to minimize 
gingival irritation, but this will reduce the surface 
area of the abutment tooth and decrease the 
retention.



4- Condition of the abutment
partial veneers crowns are indicated for non 
carious abutments, while full veneer crowns used 
for large carious abutments. Endodontically
treated teeth requires post and core.

5- Preservation of tooth structure: 
Partial > full veneer > all ceramic



6- Relation with the opposing teeth.

7- Material used for bridge construction.

8- Aligment of teeth.



CLASSIFICATION OF RETAINERS

Extra coronal

full coverage 

complete metal

all ceramic 
zirconia bridge

metal fused to 
seramic

partial coverage 

3/4 crown

reverse 3/4 
crown

7/8 crown

resin bonded 
retainers

Intra coronal

Inlay onlay

Intra-Radicular 
retainers



EXTRA-CORONAL RETAINERS

Full coverage restorations 
These are restorations used to restore the all 

surfaces of the clinical crown. And are classified 
according to the material used in their construction, 
as:

1. Metal crowns 
2. Non-metal crowns
3. Combination of both of the two above. 



METAL CROWN
It is an artificial metallic restoration used to cover all the 
surfaces of the clinical crown.

It is made only from metal, e.g. Gold. 



1. As single crown or as a bridge (retainer for FPD).
2. Only for posterior teeth (where there is a sever 

occlusal stress).
3. In patient with high caries index.
4. For an endodontically treated tooth.
5. For malalignment tooth/or teeth. 
6. For teeth with a short occluso-gingival height.  
7. For a badly broken clinical crown.
8. In a long span bridge. 

• Indications Metal 
crowns



1. In case of anterior teeth, for esthetic reasons.

2. In a situation where another conservative 

preparation can be use (e.g. Partial coverage).

4. When caries extend gingivally, as that the finish 

line cannot be made.

• Contraindications Metal 
crowns



Ø Great resistance form.
Ø Great retention.
Ø High strength.
Ø Good protection for a tooth to be restored. 
Ø Ideal restorations for teeth with developmental 

defects. 

• Advantages Metal 
crowns



Ø Bad esthetics (especially for anterior teeth). 
Ø Pulp vitality can not be detected. 
Ø Extensive amount of tooth reduction.

• Disadvantages Metal 
crowns



COMBINED CROWNS

Known as :
- Porcelain Fused to Metal
crowns (PFM), or

- Metal ceramic crowns.



1. On teeth require esthetic.

2. In case of extensive tooth destruction as a result            
of caries, trauma, or existing previous restorations.

3. In case of an endodontically treated tooth

4. When there is a repeated failure of PJC.

• Indications Metal ceramic 
crowns 



• ContraindicationsMetal ceramic 
crowns 

1. In patient with active caries or untreated 

periodontal disease.

2. In young patient (under 18 ) with large pulp 

chamber because of the high risk of pulp 

exposure. 

3. Where a more conservative restoration can 

be made.



1. Have the strength of cast metal
crowns with the esthetic of the all
ceramic crowns

2. Have good retention.

• AdvantagesMetal ceramic 
crowns 



1. Their preparation requires more tooth reduction to 

provide sufficient space for the restorative materials. 

2. Their facial margins for anterior teeth, is often 

placed subgingivally which increase the risk for 

periodontal disease. 

3. The laboratory casts are expensive. 

• DisadvantagesMetal ceramic 
crowns 



ALL CERAMIC ZIRCONIA CROWN



• Indications Zirconia 
crown 

1. For anterior teeth (especially incisors).
2. For severely discolored anterior teeth.
3. Over an existing post and core substructure.

1. Parafunctional habits
2. In case of tooth with short clinical crown (no 

enough tooth structure to support the porcelain).
3. In case of edge to edge or overbite occlusion.

• ContraindicationsZirconia 
crown 



1. Have the best cosmetic effect of all dental 
restorations.

2. High strength
3. biocompatable
4. excellent insulation

• Advantages Zirconia 
crown 

• Disadvantage Zirconia crown 
1. Expensive as it requires CAD/CAM system
2. Bond between the ceramic veneer and the zirconia 
framework is the weakest component of the layered 
structure.



pontic
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CONNECTORS   IN   FIXED  
PARTIAL    DENTURES



Connector is defined as, the portion of a fixed 
partial denture that unites the retainer(s) and pontic(s). 



CONNECTOR   DESIGN

� Incisocervically, hygiene is impeded,
and over time, periodontal failure will
occur, if the connector is too large.

� Faciolingually, the tissue surface of
connectors is curved and highly
polished, to facilitate cleansing.

� Buccolingual cross-section, most
connectors have a somewhat elliptical
shape.



DIMENSIONS OF A 
CONNECTOR

qThe minimal recommended connector cross section area is  
12-16 mm2

qThe recommend occlusogingival (vertical height) height 
of a connector is 3 to 4 mm .



TYPES   OF   CONNECTORS
CONNECTORS

RIGID CONNECTORS               NON-RIGID 

Cast  Connectors                           Tenon-mortise
Soldered  Connectors                 Split  Connectors 

Loop  Connectors                    Cross-pin & wing 



Rigid connector 
� Rigid connector is defined as a cast,
soldered, or fused union between the
retainer(s) and pontic(s) or splinted
crowns.

� Rigid connections in metal can be
made by casting, soldering, or
welding.

� Rigid connectors must be shaped and
incorporated into the wax pattern
after the individual retainers and
pontics have been completed to final
contour.



1. CAST  CONNECTORS

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



CAST  CONNECTORS
Advantage :
� Cast connectors are convenient and minimize the number of steps
involved in the laboratory fabrication.

Disadvantage :

� Access to the proximal margin is impeded, and the pattern cannot be
held proximally during removal from the die.

� One-piece castings often appear to simplify fabrication but tend to
create more problems than do soldered connectors, especially as
pattern complexity increases.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



SOLDERED  CONNECTORS
A solder is defined as a fusible metal alloy, distinguishable 
between the two uniting metals, used to unite the edges or 
surfaces of two pieces of metal.

Soldered connectors involve the use of an
intermediate metal alloy whose melting temperature is
lower than that of the parent metal.



Connectors to be soldered are waxed to final shape 
and then sectioned with a thin ribbon saw.
The surfaces to be joined should be flat and parallel 



SOLDERING   GAP   WIDTH 

� An even soldering gap of about 0.25mm is recommended.

� As gap width increases soldering accuracy decreases.

� Extremely small gap width can prevent proper solder flow
and lead to an incomplete or weak joint.



SOLDERING   FLUX

FLUX
Any substance applied to surfaces to be joined to

clean and free them from oxides and promote union.

� For noble metals, the flux used is composed of borax glass
(55%), boric acid (35%) and silica (10%).

� The composition of flux for base metal alloys is fluoride
based.



ANTIFLUX

Antifluxes are materials that prevent or confine solder
attachment or flow.

They prevent flow of excess solder into undesirable
areas. Graphite (pencil) is used as antiflux, but it
evaporates at high temperatures. Iron oxide (rouge) in
chloroform can also be used.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



HEAT  SOURCE  SOLDERING

1. Torch: A gas–air or gas–oxygen flame torch as
described for casting is most commonly used for soldering.
As for casting, the reducing part of the flame should be used
to prevent oxidation.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



2. OVEN SOLDERING
� This is performed in a furnace

under vacuum or air. The
soldering index along with the
castings and the solder is
heated in a furnace up to the
melting temperature of the
solder.

� Although a strong joint is
obtained, the melting of solder
cannot be observed and the
longer the solder is molten, it
can dissolve the parent metal
producing a weak joint.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



3. Laser welding

This has demonstrated joints
with high strength and
reduced corrosion compared
to conventional torch
soldering. Fatigue failure
has been a problem. It may
be more suitable to solder
titanium.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



PRECERAMIC   SOLDERING

Soldering metal-ceramic fixed partial dentures 
performed before ceramic application.

Advantages :
� Trial of the soldered prosthesis can be done in an unglazed 

state.
� Any adjustments required on porcelain can be made.

Disadvantages :
� Contouring proximal embrasures is difficult.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



POSTCERAMIC  SOLDERING

Soldering metal-ceramic fixed partial dentures 
performed after ceramic application.

Advantages:
� Proximal surface can be shaped properly.

Disadvantage:
� Adjustments on porcelain not possible after soldering, as it 

has to be finished completely before the soldering 
procedure.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



LOOP  CONNECTORS
ØThe connector consists of a
loop on the lingual aspect of
the prosthesis that connects
adjacent retainers and/or
pontics.

Ø It is most often indicated in
replacing missing maxillary
central incisor when a
diastema is desired. Not used
with mandibular replacements
as the connector can cause
tongue interference.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition



LOOP  CONNECTORS
� A



NON – RIGID  CONNECTORS



NONRIGID CONNECTOR:
Any connector that permits

limited movement between otherwise independent members
of a fixed partial denture. (GPT – 9)

TYPES
� Tenon-mortise connector
� Split pontic connector
� Cross-pin and wing connector



INDICATIONS

� When it is not possible to prepare two abutments for a
partial FDP with a common path of placement.

� Long span bridges, which can distort due to shrinkage and
pull of porcelain on thin sections of framework and thus,
affect the fitting of the prosthesis on the teeth.



The existence of Pier abutment , which promote a 
fulcrum-like-situation that can cause the weakest of the 
terminal abutments to fail and may cause intrusion of 
the pier abutment



CONTRAINDICATIONS:
� If the abutment presents significant mobility.

� If the span between the abutments is longer than one tooth,
because the stresses transferred to the abutment tooth under
soldered retainer would be destructive.

� If the posterior retainer and pontic are opposed by a removable
partial denture or an edentulous ridge while the two anterior
retainers are opposed by natural dentition.

� Pulp size and clinical crown height can be limiting factors in
the design of nonrigid connectors.



TENON-MORTISE   CONNECTOR
The tenon (male component) is
attached to the pontic and the mortise
(female component) is attached to the
retainer. Their alignment must be
parallel to the path of placement.

Contemporary Fixed Prosthodontics – Rosenstiel 4th edition

The mortise is usually placed on
the distal aspect of the anterior
retainer. Accurate alignment of the
dovetail or cylindrically shaped
mortise is crucial; it must parallel
the path of placement of the distal
retainer.



TENON-MORTISE   CONNECTOR



SPLIT  PONTIC

� Split pontic is only indicated in
pier abutment cases. It is an
attachment that is placed entirely
within the pontic.

� Mesial segment which is
cemented first had the distal shoe
that is gingival portion of pontic.

� Distal segment covers the
mesiogingival part of pontic
When the distal retainer is
cemented.



CROSS-PIN  AND  WING
� The cross pin and wing are the
working elements of a two-piece
pontic system that allows two
segments to be rigidly fixed after
the retainers have been cemented
on their respective abutment
preparations.

� The wing should parallel the
path of insertion of the mesial
abutment. The wing along with
the distal retainer is termed
retainer wing component.

Fundamentals of Fixed Prosthodontics - Shillingburg 3rd edition



CROSS-PIN  AND  WING
The pontic is attached to the mesial retainer and is designed
to fit the wing component. The pontic along with the mesial
retainer is termed as the retainer pontic component.

Fundamentals of Fixed Prosthodontics - Shillingburg 3rd edition
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Dental	laminate	veneer
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Cast	metal	crown
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contraindication



Advantages	





disadvantages



Criteria	of	ideal	prepration















Metal	fused	to	ceramic
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All	ceramic	restoration
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Compared	to	traditional	metal	ceramic,	all	
ceramic	offer	many	benefits:-











Classification	of	all	ceramic	restoration









1.	Sintering	technique









2.	Slip	casting	technique











3.	Heat	pressed	ceramic	(IPS	system)



















4.	Machinable ceramic	(CAD	CAM	
system)






























