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INTRODUCTION TO FIXED
PROSTHODONTICS

Fixed  prosthodontics  is  a  specialized
branch  of  dentistry  dedicated  to  the
restoration  and  replacement  of  teeth
with  permanent,  non-removable
appliances. Often referred to simply as
"fixed  dentistry,"  it  encompasses  a
range  of  procedures  from  individual
dental  crowns  to  complex  full-arch
bridges.  Unlike  removable  prostheses
(dentures),  fixed  prostheses  are
cemented or bonded directly to existing
teeth, dental implants, or both, providing
stability,  durability,  and a natural  feel.
For dental students, the topic "Chapter
50  Fixed  Prosthodontics"  typically
appears in comprehensive textbooks as
a deep dive into the planning,  design,
material science, and clinical execution
of  these  restorations.  This  article  offers
an  in-depth  exploration  of  fixed
prosthodontics,  structured  to  be  both
informative  for  practitioners  and
accessible  for  students  or  anyone
interested  in  modern  restorative
dentistry.
Understanding  fixed  prosthodontics  is
essential  because  these  restorations
directly  impact  a  patient’s  ability  to
chew, speak, and smile with confidence.
Advances  in  digital  workflows,  adhesive
dentistry,  and  high-strength  ceramics
have transformed the field, making fixed
prostheses  more  predictable  and
esthetic  than  ever.  Whether  you  are

preparing  for  board  examinations,
expanding  your  clinical  knowledge,  or
simply curious about what goes into a
dental crown or a fixed bridge, this guide
will clarify the principles, materials, and
techniques that define Chapter 50 Fixed
Prosthodontics.

FUNDAMENTALS OF FIXED
PROSTHODONTICS

At its core, fixed prosthodontics involves
replacing  missing  or  heavily  damaged
tooth structure with a prosthesis that is
attached  to  natural  teeth  or  implants.
The primary objectives include restoring
function,  preserving  oral  health,  and
achieving  esthetic  harmony.  The
discipline requires meticulous treatment
planning, an understanding of occlusion,
and mastery of dental materials. A fixed
prosthesis  must  withstand  significant
occlusal  forces  while  maintaining
marginal  integrity  and  biocompatibility.

Indications for
Fixed Prosthetic
Treatment
Fixed  prostheses  are  indicated  in  a
variety  of  clinical  scenarios.  Common
reasons include:

Extensive tooth decay or
fracture – when a tooth is too
damaged for a direct filling but still
has a sound root.
Endodontically treated teeth –
to protect weakened tooth
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structure after root canal therapy.
Replacing a single missing
tooth – using a fixed bridge or
implant-supported crown.
Multiple missing teeth – with
conventional fixed bridges,
cantilever bridges, or implant-
retained prostheses.
Esthetic improvement – such as
covering discolored or malformed
teeth with ceramic crowns or
veneers.
Rehabilitation after trauma –
restoring function and appearance
following tooth loss or fracture.

Contraindications  include  poor  oral
hygiene,  active  periodontal  disease,
insufficient  tooth structure for  retention,
or  a  strong  parafunctional  habit  like
bruxism  that  may  lead  to  restoration
fracture.

TYPES OF FIXED PROSTHESES

Dental Crowns
A dental crown, or cap, is a cemented
restoration  that  encases  the  entire
visible  portion  of  a  tooth.  Crowns  are
used  when  a  tooth  has  insufficient
clinical  crown  height  or  structure  to
support a filling. They can be made from
various  materials,  including  full  metal
(gold,  base  metal  alloys),  porcelain-
fused-to-metal  (PFM),  all-ceramic
(feldspathic, lithium disilicate, zirconia),
or composite resin. The choice depends
on  location,  esthetic  demand,  occlusal
forces,  and  cost.  For  posterior  teeth,
strength  is  paramount;  for  anterior
teeth, esthetics often takes precedence.

Fixed Dental
Bridges
A  fixed  bridge  replaces  one  or  more
missing  teeth  by  using  the  adjacent
teeth (abutments) as supports. A typical
three-unit bridge consists of two crowns
on  the  abutment  teeth  and  a  pontic
(artificial  tooth)  in  the  middle.  Bridges
can  be  conventional  (full  coverage),
resin-bonded  (Maryland  bridge),  or
cant i lever.  The  survival  rate  of
conventional  bridges  is  high,  but  they
require  preparation  of  healthy  tooth
structure on the abutments, which is a
downside.  Resin-bonded  bridges  are
more  conservative  but  generally
indicated  for  single  missing  anterior
teeth  with  minimal  occlusal  load.

Implant-
Supported
Prostheses
Dental  implants  have  revolutionized
Chapter  50  Fixed  Prosthodontics.
Implants are titanium or zirconia posts
that  osseointegrate  with  the  jawbone,
then receive a crown, bridge, or full-arch
prosthesis.  Implant-supported  fixed
restorations  offer  the  advantage  of
maintaining  bone  volume,  avoiding
damage  to  adjacent  teeth,  and  high
long-term success rates.  Single crowns
on implants are now a standard choice
for replacing a single missing tooth. For
multiple  missing  teeth,  implant-
supported bridges or hybrid prostheses
provide  exceptional  stability.  The
primary  challenge  is  the  need  for
adequate bone quantity and quality, and



Chapter 50 Fixed Prosthodontics 3

3

the higher upfront cost.

MATERIALS IN FIXED
PROSTHODONTICS

Material science is central to the success
of  any  fixed  restoration.  Over  the  past
two decades, the shift toward metal-free
restorations  has  been  prominent.  Key
material categories include:

Metal Alloys
Gold  alloys  and  base  metal  alloys
(cobalt-chrome,  nickel-chrome)  have
except iona l  s t rength  and  wear
resistance,  with a long track record of
biocompatibility. They are used primarily
f o r  p o s t e r i o r  c r o w n s  a n d  a s
substructures  for  metal-ceramic
restorations. Their main disadvantage is
poor  esthetics,  limiting  their  use  in
visible areas.

Porcelain-Fused-
to-Metal (PFM)
PFM restorations combine a cast metal
framework  with  a  layered  ceramic
veneer.  They  offer  a  good  balance  of
strength and appearance, making them
a  workhorse  in  fixed  prosthodontics  for
decades.  However,  the metal  core can
create  opacity  and  a  dark  line  at  the
gingival  margin.  Advances  in  high-
strength  ceramics  have  reduced  PFM
popularity  but  they  remain  a  cost-
effective  and  reliable  option.

All-Ceramic

Materials
All-ceramic  systems  provide  superior
translucency  and  natural  color,
especially  for  anterior  restorations.
Common  types  include:

Lithium disilicate (e.g., e.max)
– high strength, excellent
esthetics, suitable for anterior and
posterior crowns, bridges up to
three units, and implant crowns.
Zirconia (tetragonal zirconia
polycrystal) – extremely strong,
used for posterior crowns, bridges,
and implant abutments. Modern
translucent zirconia has improved
esthetics, making it popular for
anterior use as well.
Feldspathic ceramics and
leucite-reinforced ceramics –
used for veneers and
inlays/onlays, but less common for
full crowns.

Composite Resin
Composite resin crowns are occasionally
used  for  temporary  or  pediatr ic
restorations,  but  they  lack  the  wear
resistance and color stability of ceramics
for long-term fixed prostheses.

CLINICAL PROCEDURES IN FIXED
PROSTHODONTICS

The  process  of  delivering  a  fixed
prosthesis involves multiple steps, from
diagnosis  through  final  cementation.  A
typical  workflow  for  a  single  crown
s e r v e s  a s  t h e  f o u n d a t i o n  f o r
understanding  other  restorations.
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Diagnosis and
Treatment

Planning
T h i s  i n i t i a l  p h a s e  i n c l u d e s  a
comprehensive  clinical  examination,
radiographs,  diagnostic  casts,  and
sometimes  digital  impressions  using
intraoral scanners. The clinician assesses
tooth  condition,  occlusion,  periodontal
health,  and  esthetic  parameters.  A
treatment  plan  is  presented,  including
material  choice  and cost.  For  complex
cases,  a  diagnostic  wax-up  helps
visualize  the  final  result.

Tooth
Preparation
Tooth preparation is the reduction of the
natural tooth structure to create space
for the restoration. Principles include:

Preserving sound tooth1.
structure – avoiding unnecessary
removal.
Providing adequate thickness2.
for the chosen material (e.g., 1.5–2
mm for ceramic, 1–1.5 mm for
metal).
Establishing a finish line3.
(margin) – usually a chamfer or
shoulder, placed supragingivally or
subgingivally depending on
esthetic requirements.
Creating retention and4.
resistance form – parallelism of
axial walls, path of insertion.
Maintaining structural5.
integrity – avoiding sharp line
angles.

For  bridges,  abutment  teeth  are
prepared in the same manner. Implant-
supported  crowns  require  the  implant
itself  to  be  placed  first  and  then  an
abutment  is  connected.

Impression and
Provisionalization
Accurate  impressions  are  critical.
Traditional  methods  use  elastomeric
materials (polyvinyl siloxane) in a tray;
digital  impressions  with  intraoral
scanners  offer  convenience  and
precision.  A  provisional  (temporary)
restoration  is  fabricated  directly  or
indirectly and cemented temporarily to
protect  the  prepared  tooth,  maintain
occlusion,  and  preserve  gingival
contours.

Laboratory
Fabrication
The  dental  laboratory  receives  the
impression  or  digital  file  and  fabricates
the  definitive  restoration  according  to
the  p resc r ip t i on .  Fo r  ce ramic
restorations, this may involve CAD/CAM
milling, layering of ceramics, and glaze
firing.  Metal-based  restorations  require
casting or milling. The final restoration is
tried  in  the  mouth,  checked  for  fit,
contacts,  occlusion,  and  esthetics.

Cementation or
Bonding
Cementation is the final step. Depending
on  the  restoration  type,  different  luting
agents  are  used:
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Conventional cements (glass
ionomer, resin-modified glass
ionomer, zinc phosphate) –
suitable for metal crowns and well-
fitting PFM and zirconia.
Adhesive resin cements –
necessary for lithium disilicate,
veneers, and areas with
compromised retention. These
provide micromechanical and
chemical bonding to tooth
structure and ceramic.

After  cementation,  the  restoration  is
finished  and  polished,  and  occlusion  is
checked .  The  pa t i en t  i s  g i ven
instructions on oral hygiene and follow-
up recall.

COMPLICATIONS AND
MAINTENANCE

Fixed  prostheses,  while  durable,  can
experience  complications.  Common
issues  include:

Marginal leakage or recurrent
caries – the most frequent cause
of failure, often due to inadequate
fit or poor oral hygiene.
Ceramic fracture or chipping –
especially in older PFM
restorations or with bruxism.
Loose restoration or
debonding – may occur due to
insufficient preparation retention,
contamination during cementation,
or occlusal overload.
Periodontal inflammation –
from overextended margins or
plaque accumulation.
Loss of tooth vitality – in some
cases, pulpal necrosis can develop
after preparation.

Long-term maintenance requires regular
dental  checkups,  professional  cleaning,

and  patient  commitment  to  plaque
control  around  fixed  restorations.  Floss
threaders  or  interdental  brushes  are
often recommended for cleaning under
bridges.

ADVANCES AND FUTURE
DIRECTIONS

Chapter  50  Fixed  Prosthodontics
c o n t i n u e s  t o  e v o l v e .  D i g i t a l
dentistry—intraoral  scanning,  CAD/CAM
design,  3D  printing  of  models  and
temporaries—has  improved  efficiency
and  accuracy.  Monolithic  zirconia  with
natural translucency is replacing layered
ceramics in many posterior and anterior
cases.  Implantology  is  increasingly
integrated;  guided  implant  placement
and  digital  prosthetics  now  allow  for
same-day teeth. Additionally, biomimetic
approaches emphasize preserving dental
tissue and using adhesive technologies
to  mimic  natural  tooth  structure  and
function.

CONCLUSION

Fixed  prosthodontics  remains  a
cornerstone  of  restorative  dental  care,
offering  predictable  and  long-lasting
solutions for damaged or missing teeth.
From the foundational principles taught
in  textbooks  like  Chapter  50  Fixed
Prosthodontics  to  the  latest  digital
workflows,  the  field  is  rich  with  options
that  balance  strength,  esthetics,  and
biocompatibility.  Whether  you  are  a
dental professional refining your skills or
a  patient  considering  treatment,
understanding the types of prostheses,
materials,  and procedures  can lead to
better  outcomes.  By  combining
meticulous  technique  with  modern
science,  fixed  prosthodontics  restores
not only teeth but also the quality of life
for countless individuals.


