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1. INTRODUCTION 

Dental materials have special requirements. For health 

reasons, dental materials should be suitable for use in the 

oral environment. In certain applications, strength and 

durability of a dental material is important to ensure 

satisfactory performance. In some other situations, the 

esthetic component would be more important.
[1]

 

 

Esthetic dental appearance of teeth is one of the patients’ 

demands. This helped in the evolution of esthetic 

restorations, including the use of resin-based composite 

materials. Restorative dentistry is a major specialty in 

practical clinical dentistry. In order to treat dental caries, 

we need to excavate the pathology and restore the cavity 

with a proper dental filling material. One of the options 

is the use of light polymerized direct-toothcolored 

restorative materials. 

 

Resin-based composite restorative material is one of the 

light polymerized restorative materials, an accepted 

dental filling, and more clinically accepted from 1970s. 

Since then, evolution has made it one of the most 

commonly used types of filling; the light cured 

composite resin. With its success rate is in an increasing 

scale, composite restoration is being more and more used 

in restorative dentistry field.
[2-5]

 

 

Many countries have recognized the importance of 

technology assessment in dental care. Dental technology 

review is needed because of the rapid increase of 

published research and rising dental-care expenditures 

due to new dental treatment options. The pace of change 

with which dentists must cope daily in their practices has 

also accelerated. Evaluating, adopting, implementing 

new technologies, has taken an important role in a dental 

practice. Some of the areas which have emerged recently 

are Dental Composites, Aesthetic Posts, Ceramics, 

Veneers, Computer-aided design/Computer aided 

manufacturing (CAD/CAM). This paper looks at the 

advantages and disadvantages of each of these materials 

(Table 1).
[6-10] 
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Table 1: Advantages and disadvantages of the aesthetic materials. 

 

 

2. Dental Composites 

“Composite” refers to a mixture of different materials. 

Dental composites are tooth-colored filling materials 

composed of synthetic polymers, particulate ceramic 

reinforcing fillers, molecules which promote or modify 

the polymerization reaction that produces the cross-

linked polymer matrix from the dimethacrylate resin 

monomers, and silane coupling agents which bond the 

reinforcing fillers to the polymer matrix. Every 

component of the composite has a different function and 

contributes towards the success of the final dental 

restoration. However, the most significant developments 

in the evolution of commercial composites to date have 

been direct results of modifications to the filler 

component. Fillers are used in dental composites to 

provide strengthening, increased stiffness, reduced 

dimensional change when heated and cooled, reduced 

setting contraction, enhanced esthetics, and improved 

handling. 

 

Ferracane
[10]

 classified dental conposites based on the 

filler size as: 

1) Microfills: Amorphous silica filler particles (0.04 

µm), pre-polymerized resin fillers (5 - 50 µm), 

inorganic filler volume 25% - 50%; 

2) Minifills: Barium, strontium or zirconia silicate 

fillers (0.6 - 1.0 µm), amorphous silica (0.04 µm), 

typical inorganic filler volume 50% - 70%; 

3) Midfills: Barium, strontium or zirconia silicate 

fillers (1 - 1.5 µm), amorphous silica (0.04 µm), 

typical inorganic filler volume 55% - 70% and also 

contains quartz fillers. 

 

2.1. Advantages 

Dental composites are esthetic and relatively less 

expensive. The restoration can be completed in one day 

and it has also the property of “self-sealing”. Another 

advantage is that these restorations can be easily repaired 

though the frequency of repair is relatively low. 

 

2.2. Disadvantages 

Sometimes after the placement of dental composites, the 

patient may complain of moderate tooth sensitivity. 

Another disadvantage is that the method of application is 

technique sensitive. It also costs more than dental 

amalgam. Dental composites tend to shrink when 

hardened and also may wear faster than dental enamel. 
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3. Aesthetic Posts 

The introduction of aesthetic posts has made a great 

impact on the restoration of endodontically treated teeth. 

Since their introduction
[15] [16]

, technology had modified 

and further improved post shape and materials; in 

addition, the use of innovative adhesive systems and 

cementation techniques has offered the possibility to 

achieve high level of adhesion within the root canal
[17]-

[19]
, producing new posts which ensure dental tissue 

conservation.
[19]

 The restoration of endodontically treated 

teeth is a critical step in the success of root canal 

treatment.
[20]

 Factors such as trauma and caries can lead 

to the creation of a large flared root canal. Traumatic 

impact on the anterior teeth in young patients often 

interrupts apical closure and full root development, 

leading to the formation of an enlarged root canal that 

remains flared. Flared canals are more susceptible to 

fracture because the remaining walls are thin, and the 

restoration of these teeth requires techniques that will not 

compromise the integrity of the remaining radicular tooth 

structure.
[21][22]

 Until 15 years ago, the restoration of 

these teeth involved a combination of prefabricated or 

custom made metallic posts and cores.
[22]

 However, the 

introduction of materials that can bond to dentine has 

created an alternative option for the reconstruction and 

rehabilitation of root canals that have been severely 

damaged by caries, trauma, congenital disorders, or 

internal resorption.
[23]

 Polyethylene fibers are used to 

improve the impact strength of composite materials, and 

they are nearly invisible in resinous matrices. For these 

reasons, polyethylene fibres seem to be the most 

appropriate and aesthetic strengtheners of composite 

materials.
[24][25]

 

 

3.1. Advantages 

The advantages of aesthetic posts are: It offers retention 

without the need for extensive preparation of tooth 

structure, it may increase resistance form of the tooth 

preparation to some extent, and it is less time consuming 

and less expensive than cast restorations which require 

multiple appointments.
[24]

 

 

3.2. Disadvantages 

It does not increase the strength of the overlying 

restorative material. It induces stresses in dentin in the 

form of cracks or craze lines, which may increase the 

potential for the fracture of tooth and micro leakage. It 

could increase the chances of perforation into root canal 

or on the external tooth surface. The long term results are 

also not available.
[23]

 

 

 
 

4. Ceramic Crowns (Figure 2) 

Ceramics are replacing metals as materials of choice in 

dental crowns
[26]

, as well as in other biomechanical 

prostheses. Although alumina-based crowns continue to 

replace metal-based crowns, failure rates remain an 

issue.
[27] 

Clinically, bulk fractures are the reported cause 

of all ceramic crown failure whether the crown is a 

monolith or a layered structure.
[28] 

Failure generally does 

not result from damage at the occlusal surface, but rather 

from subsurface radial cracks at the cementation 

interface. The radial cracks are initially contained within 

the inner core layer, but subsequently propagate to the 

core boundaries, ultimately causing irretrievable failure. 

 

4.1. Advantages 

The major advantage of ceramic crowns is the esthetic 

result. The thermal conductivity is low for ceramics and 

Before Ceramic Crowns After Ceramic Crowns also it is 

resistant to corrosion. Also, there are no galvanic 

reactions for ceramics. Dental ceramics are claimed to be 

the most biocompatible materials used to date for dental 

restorations.
[29][30]

 

 

4.2. Disadvantages 

Ceramic crowns are expensive and require a high level of 

clinical skill. The process of preparation is technique 

sensitive and it requires the removal of considerable 

amount of sound tooth structure.
[31]

 Occasional 

postoperative pain from cementation and bonding 

techniques has been reported. Excessive wear of 

opposing tooth may occur if ceramic surface is not 

properly glazed or polished.
[32]
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5. CAD/CAM for Ceramic Crowns (Figure 3) 

All-ceramic posterior crowns can be fabricated either as 

core crowns using CAD/CAM-generated copings, which 

are manually veneered by the laboratory technician or 

are CAD/CAM-generated as full monolithic crowns.
[33] 

CAD/CAM (computer-aided design/computer aided 

manufacturing) systems have evolved over the last two 

decades and have been used by dental health 

professionals for over twenty years.
[34]

 One of the main 

lines of implementation was the intraoperative use for 

dental restoration using prefabricated ceramic 

monoblocks.
[35]

 The CAD/CAM systems have been used 

mostly for the manufacturing of prosthetic fixed 

restorations, such as inlays, onlays, veneers and crowns. 

Custom abutments created with CAD/CAM technology 

have the potential to provide the advantages of both 

stock and laboratory processed custom abutments 

without the disadvantages. First, like laboratory-made 

abutments, CAD/CAM abutments are specific for each 

patient
[36]

, however the results are much more consistent. 

The virtually designed abutment is electronically 

transferred to a CAM milling apparatus that creates the 

abutment from a block of the selected abutment material. 

Most of the inherent dimensional inaccuracies of waxing, 

investing and casting are eliminated. Unlike stock or cast 

custom abutments, the abutment surfaces of CAD/CAM 

abutments are not subjected to the above-mentioned 

manipulation processes after machining, so CAD/CAM 

abutments have the potential to provide the most 

accurate fit of any abutment type. When compared with a 

stock and cast abutment, the cost of a CAD/CAM 

implant abutment presently lies somewhere between the 

two. This expense is likely to decrease over time as 

CAD/CAM systems for abutment fabrication become 

commonplace. Conversely, costs of manpower and 

labor-intensive laboratory processes are likely to 

escalate, thereby increasing the cost of prepared stock 

abutments or handmade cast custom abutments. 

Materials used CAD/CAM technology has used metals 

such as titanium and titanium alloys, and ceramics such 

as aluminum oxide or zirconium oxide for the fabrication 

of implant abutments.
[37]

 

 

5.1. Advantages 

Many dentists enjoy and prefer having total control of 

their restorative services without involvement with a 

laboratory. In-office CAD/CAM restoration fabrication 

allows that independence. The computer and milling 

processes diminish potential inaccuracies resulting from 

the hand/laboratory fabrication process.
[38]

 

Dentists are able to delegate much of the CAD/CAM 

restoration fabrication procedure to competent, 

intelligent and motivated staff members, thereby freeing 

themselves to accomplish tasks that only they can legally 

perform. Patients appreciate the convenience of having 

restorations placed in one appointment, instead of having 

to come back for a second seating appointment. The in-

office procedure is relatively fast, and because it enables 

the dentist to delegate much of the clinical procedure to 

staff members, the efficiency and productivity of the 

dental office can be improved. In-office CAD/CAM 

users report that they can perform more dental 

procedures, at a faster rate, with outcomes at least as 

predictable as and sometimes more predictable than 

those that resulted when they used conventional 

procedures. 

 

5.2. Disadvantages 

The cost of in-office CAD/CAM is a significant 

deterrent. Practitioners need to be convinced of its 

acceptability and practicability in their practices.
[39]

 

Becoming familiar with the CAD/CAM concept requires 

time and concentration, but after repeated use, the 

operation of the device becomes nearly automatic. As 

with any new technology, its cost is high, but using it can 

be financially feasible. Clinical and basic science 

investigations have resulted in positive findings on the 

concept. 
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6. Ceramic Veneers (Figure 4) 

Since their introduction in the early 1980’s ceramic 

veneers have gained wide acceptance as a primary mode 

of restoration in esthetic dentistry.
[40]

 As patients’ 

aesthetic expectations continue to increase, dental teams 

are challenged to identify a systematic approach for 

achieving natural oral and facial aesthetics with ceramic 

veneers. Advances in ceramic materials and veneering 

techniques allow practitioners to restore function and 

aesthetics using conservative and biologically sound 

methods as well as promoting long term oral health.
[41]

 

Aesthetics, treatment planning and clinical care should 

be considered in accordance with the interrelationship 

between the teeth, gingival tissues, lips and face. 

Consideration as to how the facial and psychological 

parameters can influence a natural smile design must 

also be taken into account. Because ceramic veneers are 

primarily indicated for the improvement of aesthetics, 

the design of the smile should respect the symmetry and 

the harmonious arrangement of dento-facial elements.
[42]

 

The patient is often the final judge of restorations in 

aesthetically driven treatment. If the clinician and patient 

do not have the same results in mind, there is the 

possibility that the patient will not approve the definitive 

restorations. For these reasons it is important to 

accurately visualize the restorations before 

finalization.
[43][44]

 

 

6.1. Advantages 

Some of the advantages of Porcelain veneers are: They 

are extremely natural looking. Porcelain and tooth 

enamel are both white and translucent. So they react to 

light in similar ways. Light enters them both and is 

reflected back off the layer beneath them. They are stain 

resistant and very durable.
[41]

 

 

6.2. Disadvantages 

While porcelain veneers are an excellent choice for most 

people, there are some disadvantages that should be 

considered: 

1) Porcelain veneers have a potential to break; 

2) Porcelain veneer application is not a reversible 

process; 

3) The porcelain veneer procedure is more expensive 

than composite dental veneers; 

4) Increased tooth-sensitivity. 

For most people, the benefits of porcelain veneer dental 

bonding far outweigh any negative aspects of the 

procedure. 

 

 
 

7. CONCLUSION 

Dentist and dental technician alike must be aware of the 

current technologies in their fields and be able to use it to 

their and their patient’s advantage. The learning 

objective of this article is to review the advantages and 

disadvantages of recent esthetic materials and technology 

to aid in the proper utilization of the available treatment 

options with discretion. 
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