
DENTISTRYTODAY.COM • MARCH 2026

62

INTRODUCTION
Fixed prosthodontics plays a principal role in mod-
ern restorative dentistry, uniting biological, func-
tional, and aesthetic principles to rehabilitate the 
dentition. As patient expectations for natural-look-
ing, durable restorations continue to rise, the clini-
cian’s challenge lies in balancing material selection, 
tooth preservation, tissue management to keep them 
healthy, and long-term maintenance. Success in 
fixed prosthodontics depends not only on technical 
skill but also on comprehensive treatment planning 
and adherence to biomechanical and biological prin-
ciples that support the restoration and the surround-
ing tissues over time.

Contemporary fixed prosthodontics emphasizes minimally 
invasive tooth preparation and the use of advanced ceramics 
that mimic natural tooth structures. At the same time, function 
remains paramount: occlusal stability, proper load distribution, 
and periodontal health are essential for lasting results. Each clini-
cal step, from diagnosis to definitive cementation, affects the long-
term prognosis of the prosthesis. To achieve success, clinicians 
need to adhere to the basic principles of fixed prosthodontics and 
plan their cases before they start preparing their teeth.

This article reviews key considerations for restoring aesthet-
ics and function in fixed prosthodontics, focusing on diagnosis 
and treatment planning, practical guidelines for the selection of 
ceramic materials, tooth preparation, tissue management, defini-
tive impression, shade selection, provisionalization, cementation, 
and maintenance. The goal is to help practitioners achieve pre-
dictable, long-term outcomes that integrate seamlessly with the 
patient’s natural dentition.

Diagnostic and Treatment Planning
The goal of prosthodontic rehabilitation is to emulate nature. 
Our aim is to replicate the intricate details and delicate nuances 
found in natural teeth. Paying attention to these details will 
allow the clinician to provide the patient with restorations that 
restore his or her aesthetics and function and help regain a beau-
tiful smile (Figure 1). 

Aesthetics is defined as the theory and philosophy that deal 
with beauty and the beautiful, particularly with regard to the 
appearance of a dental restoration.1 It is the science of copying our 
work with that of nature, making our art inconspicuous.2 A survey 
of patient attitudes toward current aesthetic procedures showed 

that only 30% to 40% of adults with inharmonious 
anterior teeth are not satisfied with their smile.3 

Aesthetics requires knowledge of facial aesthetics 
coupled with knowledge of natural tooth position. 
The most important attractiveness characteristics 
are general appearance and the face.4 The eyes and 
the mouth are facial features most commonly associ-
ated with facial attraction. They produce emotional 
expression; they are the moving parts of the face, and 
they play an important role in recognition.5-8 

Facial analysis is a very important step before 
moving to the details of the teeth. Analysis of the 
patient’s frontal and lateral views is essential. One 

of the most important analyses, besides determining the midline 
and making sure that the teeth are parallel to the interpupillary 
line, is the amount of tooth display. Tooth exposure ranges from 
1 to 5 mm, depending on the patient’s lip height, age, and gender. 

Women show more teeth at rest than men do, and young patients 
show more teeth than middle-aged patients. Age can diminish 
tooth visibility due to tooth abrasion and a reduction of perioral 
muscle tone. It is crucial to evaluate the maxillary incisors at rest 
for any restorative treatment. A recent review of research on aes-
thetics examined the attractiveness of the smile, the effect of aging 
on the smile, oral condition and the smile, personality and the 
smile, and smile exercises. When they examined the curvature of 
the maxillary anterior teeth in relation to the lower lip, they con-
cluded that public preference favored the maxillary lip being par-
allel to the lower lip (Figure 2). Similarly, the public preferred the 
maxillary teeth not to touch the lower lip (Figure 3).8

Choice of Ceramic Materials
Ceramic materials have evolved dramatically in the last 2 decades, 
offering a wide range of options that differ in strength, translu-
cency, and bonding characteristics. The clinician’s challenge is to 
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select a material that balances aes-
thetics, mechanical demands, and 
biological compatibility.

Leucite-reinforced and lithium 
disilicate ceramics exhibit excellent 
optical properties, closely match-
ing the translucency and light-dif-
fusion properties of natural enamel. 
Lithium disilicate, in particular, 
combines superior aesthetics with 
flexural strength in the range of 
400–500 MPa, making it suitable for 
single crowns and short-span ante-
rior bridges when bonded adhesively. 
These materials allow conservative 
tooth preparation due to their bond-
ing capacity but require meticulous 
bonding protocols and isolation to 
ensure longevity (Figure 4).

Alumina and zirconia-based 
ceramics offer high flexural strength 
and fracture resistance, making 
them ideal for posterior restorations, 
implant abutments, and multi-unit 
prostheses. Monolithic zirconia 
restorations have improved signifi-
cantly in translucency, reducing the 
aesthetic compromise once associ-
ated with traditional opaque zirconia 
cores. However, zirconia’s low glass 
content limits its etchability, neces-
sitating the use of mechanical reten-
tion and resin cements containing 
phosphate monomers for optimal 
adhesion (Figure 5).

Ultimately, no single ceramic suits 
all cases. Understanding the patient’s 
occlusal scheme, parafunctional hab-
its, and aesthetic expectations guides 
the optimal selection.

Tooth Preparation Principles
Tooth preparation forms the biologi-
cal and mechanical foundation for 
long-term success. The preparation 
must conserve enamel and dentin 
while providing adequate space for 
restorative materials and ensuring a 
smooth, continuous margin for mar-
ginal adaptation.

Adhesive materials have reduced 
the need for extensive mechanical 
retention. However, proper axial 
wall taper, ideally between 6° and 
10°, remains essential to resist dis-
lodging forces, particularly in pos-
terior regions or when bonding 
conditions are suboptimal. Over-
tapering or undercut formation 

should be avoided, as these compro-
mise seating and retention (Figure 6).

The choice of finish line depends 
on both material type and tissue 
health. Three finish lines have been 
used with all-ceramic crowns: 

1.	 Shoulders with sharp axiogin-

gival line angles are formed using 
burs such as a #56L to create a sharp 
internal angle and then smoothed 
with a hand instrument. 

2.	 Shoulders with rounded 
axiogingival line angles are formed 
using diamond instruments with a 

rounded tip. Care must be taken to 
eliminate peripheral ridges in the fin-
ish lines caused by the round bur.

3.	 A chamfer or deep chamfer 
is formed using diamond instru-
ments with a rounded or angled 
end. When placed into the tooth a 
distance that equals half the instru-
ment diameter, a chamfer finish 
line is formed as the instrument is 
moved around the perimeter of the 
tooth. A chamfer provides adequate 
bulk for ceramics while minimiz-
ing stress concentration. Subgingi-
val margins should be reserved for 
cases requiring aesthetic masking 
or caries management (subgingival 
caries); otherwise, supragingival 
margins are preferable to facilitate 
hygiene, impression accuracy, and 
facilitating hygiene (Figure 7).

To facilitate accurate fabrication 
of all-ceramic crowns, it is recom-
mended that finish lines not have 
excessive cervical slope and that there 
be no abrupt occlusocervical undula-
tions in the finish line. Finish line 
uniformity and smoothness improve 
marginal fit. Even smooth reduc-
tions prevent internal stress in brittle 
ceramics and improve adaptation.9 

Sharp angles should be rounded to 
reduce stress risers. Reduction guides 
or silicone matrices from diagnostic 
wax-ups help achieve predictable 
and uniform reduction.

When a proximal restoration 
is missing or substantial proximal 
tooth structure is removed due to 
caries, the tooth should be restored 
to maintain normal proximal form 
(well retained by remaining tooth 
structure). Greater leverage is created 
on the uneven side of the tooth. 

Incisal reduction of 2 mm is 
required on anterior teeth. It is also 
recommended that the lingual sur-
face be reduced 1 to 1.5 mm for 
occlusal clearance with the oppos-
ing teeth. Functional cusp reduction 
must accommodate both material 
thickness and occlusal dynamics. For 
lithium disilicate, at least 1.5 to 2.0 
mm of occlusal clearance is required; 
zirconia may allow slightly less due 
to its higher strength. Occlusal reduc-
tions of 2 mm are biologically accept-
able even on young teeth due to the 
available thickness of enamel and 
dentin on the occlusal surface. Many 
all-ceramic crown fractures appeared 
to be related to copings of question-
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Figure 1. Full-mouth rehabilitation providing 
the patient with highly aesthetic restora-
tions that help the patient regain function 
and a beautiful smile.

Figure 2. Maxillary lip parallel to the lower 
lip.

Figure 3. Maxillary teeth not touching the 
lower lip.

Figure 4. Lithium disilicate ceramics allow 
conservative tooth preparation due to their 
bonding capacity but require meticulous 
bonding protocols and isolation to ensure 
longevity.

Figure 5. The use of zirconia crowns to 
rehabilitate a patient dentition requires 
the use of mechanical retention and resin 
cements containing phosphate monomers 
for optimal adhesion.

Figure 6. Teeth prepared with appropriate 
total occlusal convergence and no under-
cuts improve crown seating and retention. 

Figure 7. Prepared teeth with supragingival 
margins to facilitate hygiene, impression 
accuracy, and improved periodontal health.

Figure 8. PMMA-milled provisionals are the 
material of choice to temporize prepared 
teeth due to their strength, marginal integ-
rity, and polishability.
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able thickness.10 Ceramic thickness 
and occlusion were of paramount 
importance to clinical success. Main-
taining the patient’s occlusal verti-
cal dimension and centric relation 
throughout treatment is essential for 
functional harmony.

Tissue Management  
and Definitive Impression

Accurate impressions depend on 
healthy peri-gingival tissues and 
effective moisture control. Tissue 
management is crucial for capturing 
precise margin detail and ensuring 
biologic width preservation.

Gingival inflammation must be 
resolved before impression making. 
If necessary, the patient can be placed 
on a regimen of Chlorhexidine for a 
week prior to definitive impression. 
Prior to tooth preparation: prepack 
healthy tissues with nonimpreg-
nated retraction cord (buffer zone) to 
prevent laceration of tissues during 
high-speed cutting.

Mechanical retraction using a 
single- or double-cord technique 
remains the gold standard for expos-

ing subgingival margins. Cord 
(braided or knitted) impregnated 
with hemostatic agents (such as alu-
minum chloride) aids in fluid control 
when inserted with a serrated instru-
ment. Do not leave the cords for more 
than 30 minutes, and when packing 
the cords, exert normal pressure. 
Excessive, forceful retraction using 
multiple cords to make multiple 
impressions should be avoided.11 

Digital impression systems have 
transformed fixed prosthodontics 
by offering high accuracy, improved 
patient comfort, and the ability to 
integrate with CAD/CAM workflows. 
For subgingival margins, hybrid 
approaches, combining cord retrac-
tion with intraoral scanning, yield 
reliable results. For conventional 
impressions, addition silicone (PVS) 
and polyether materials remain the 
standard when meticulous moisture 

control is used.
Encroachment on the biologic 

width leads to chronic inflammation 
and attachment loss. The restorative 
margin should ideally remain 0.5 to 1 
mm supragingival or at the most jux-
tagingival when aesthetics dictate, 
always respecting tissue health.

Provisionalization
Provisional restorations serve as diag-
nostic and protective tools, providing 
information about aesthetics, pho-
netics, and function before final res-
toration. They also preserve pulpal 
vitality, prevent tooth migration, and 
maintain soft-tissue architecture.

Provisionals may be fabricated 
directly in the mouth or indirectly. 
Indirect or digitally fabricated pro-
visionals generally offer superior fit, 
contour, and polishability, reducing 
chairside adjustments and gingival 
irritation. Bis-acryl composite resins 
have been frequently used. However, 
for extensive and long-term restor-
ative rehabilitations (full-arch or 
full-mouth rehabilitations) on natu-
ral teeth or implants, PMMA milled 

provisionals have become the mate-
rial of choice due to their strength, 
marginal integrity, and polishability 
(Figure 8).

Provisional restorations allow cli-
nicians to test occlusal relationships, 
incisal edge position, and emergence 
profiles, phonetics, and aesthet-
ics. Adjustments made at this stage 
can guide the definitive restoration 
design. When provisionalizing mul-
tiple units, splinting may be neces-
sary to achieve stability, particularly 
when abutments are compromised.

Proper contour and emergence 
of provisionals can sculpt soft tis-
sues to the desired gingival profiles. 
Over-contoured or grossly under-
contoured provisionals and surface 
roughness can compromise tissue 
health, emphasizing the importance 
of anatomic contouring and polished 
margins.12-14

Cementation
The final cementation step unites 
biological, mechanical, and material 
considerations. The choice of cement 
and technique depends on the restor-
ative material, retention form, and 
clinical environment.

Cements can be broadly divided 
into conventional and adhesive 
resin cements. Conventional, glass-
ionomer, resin-modified glass-iono-
mer (RMGIC), or self-adhesive resin 
cements (SAC)  are indicated when 
mechanical retention is strong and 
moisture control is challenging. 
Many manufacturers recommend air-
particle abrasion before cementation, 
especially with self-adhesive resin 
cements, to improve bond strength.

For glass-ceramic crowns,  etch 
the intaglio surface of the crown 
with hydrofluoric acid (5% to 10%) 
followed by silane coupling agent 
application. For zirconia crowns, 
air-particle abrasion (sandblasting) 
with aluminum oxide (30-50 µm) 
and MDP-based primers provide 
the highest bond strength between 
RMGIC and zirconia.15

After try-in, clean the restoration 
in an ultrasonic cleaner, a clean-
ing bath, and alcohol for 5 minutes, 
or use a zirconia/ceramic cleaner. 
Condition the tooth with a mild 
solution of polyacrylic acid, apply 
cement, and seat the crown. Rub-
ber dam isolation ensures optimal 
results, though alternatives such as 
retraction cords and absorbent isola-

tion may be acceptable in posterior 
regions. Riva Cem Automix cement 
(SDI) is an RMGIC, a self-curing, 
radiopaque releasing paste indi-
cated for permanent cementation 
of metal-based and strengthened-
core ceramic restorations (Figure 9). 
This cement is excellent for cemen-
tation of crowns made of zirconia, 
lithium disilicate, feldspathic por-
celains, and glass ceramic. When 
compared to other similar cements, 
Riva Cem Automix has an excellent 
bond strength to both enamel and 
dentin. In addition, it has high com-
pressive and flexural strength, and 
the most important factor is that it 
has the least waste due to its small 
tip. RMGIC is my cement of choice 
for zirconia crowns.

After cementation, all excess 
cement should be promptly removed 
to avoid gingival irritation and sec-
ondary caries. Occlusal contacts and 
proximal relationships should be 
rechecked to prevent premature con-
tacts or food impaction.

Maintenance
Long-term success in fixed prosth-
odontics depends heavily on regular 
maintenance and patient coopera-
tion. Even the most technically per-
fect restoration can fail prematurely 
if biological or mechanical compli-
cations are not prevented. Regular 
recall appointments (typically every 
6 months) allow for evaluation of 
marginal integrity, tissue health, and 

Figure 9. Riva Cem Automix cement (SDI) is a self-curing, radiopaque releasing paste indi-
cated for permanent cementation of metal-based and strengthen-core ceramic restorations.

Fixed prosthodontics plays a principal role in 
modern restorative dentistry, uniting biological, 
functional, and aesthetic principles to.... 
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occlusal stability. Periodontal prob-
ing and radiographic monitoring 
help detect early signs of secondary 
caries, marginal leakage, or cement 
dissolution.

Patients should be instructed on 
meticulous oral hygiene, including 
the use of interdental brushes, floss 
threaders, or water flossers around 
bridge pontics and abutments. 
Nightguard use is strongly advised 
for patients with bruxism or para-
functional habits to protect ceramic 
restorations from fracture.

Minor ceramic chipping can often 
be repaired intraorally with compos-
ite resin and silane coupling agents, 
thereby prolonging the life of the res-
toration. However, repeated fractures 
or debonding often indicate occlusal 
overload or improper material selec-
tion and require comprehensive 
reevaluation.

CONCLUSION
Restoring aesthetics and func-
tion through fixed prosthodontics 
requires a balance of art and science. 
Long-term success depends on a con-
tinuum of decisions, from material 
selection and tooth preparation to 
cementation and maintenance, each 
affecting biological harmony and 
mechanical stability.

Modern ceramics and adhesive 
technologies have expanded the cli-
nician’s ability to deliver restorations 
that are both conservative and highly 
aesthetic. However, these advances 
demand precise execution of clini-
cal protocols, adherence to evidence-
based principles, and commitment to 
ongoing maintenance.

Ultimately, successful fixed 
prosthodontics is not defined solely 
by the appearance of the final resto-
ration but by its integration with the 
patient’s oral environment, preserv-
ing health, comfort, and confidence 
for years to come.F  
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