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Abstract
Introduction: Since 1980s, the use of CAD/CAM (Computer
Aided Design/Computer Aided Manufacturing) systems in
dentistry came into force. The CAD/CAM system was
introduced in dentistry with the purpose of promoting the
manufacture of prostheses based on the last generation
three-dimensional system.

Objective: The present work aimed to present the main
benefits of the CAD/CAM system for the creation of dental
prostheses, making historical research and its relevance in
contemporary dentistry.

Methods: Experimental and clinical studies were included
(case reports, retrospective, prospective and randomized
trials) with qualitative and / or quantitative analysis. The
words were included Dental implants, Dental Prostheses
and CAD/CAM system.

Conclusion: The use of digital tools for the automated
manufacturing of implant and prosthesis parts (CAD/CAM
system) is a viable reality in dentistry. This system produces
high-quality, standardized, accurate prosthetic restorations
with perfect detail.

Keywords: Dental implant; CAD/CAM system; Dental
prosthesis; Clinical research

Introduction
Since 1980s, the use of CAD/CAM (Computer Aided Design/

Computer Aided Manufacturing) systems in dentistry came into
force. The CAD/CAM system was introduced in dentistry with
the purpose of promoting the manufacture of prostheses based
on the last generation three-dimensional system [1]. Where the
search for aesthetic solutions has been increasingly challenging,

given the patient's demand and the growing number of
techniques and materials available for protective rehabilitation
[2]. It aims at the resistance of the material being the primary
factor to determine the indication of the technique as well as
the preservation of rehabilitation over time and the need for
movements that lead to the possibility of performing
rehabilitations of larger extensions [1,2].

The CAD/CAM system consists of the intraoral scanner or the
plaster model such as CAD, while the CAM is the milling
machine, that is, the design of a prosthetic structure in a
computer followed by its milling machine [3,4]. Several ceramic
systems are available in the market, making professionals in the
area require constant recycling according to their properties and
indications [5]. Most used are, ceramic are the main alternative
restorative material for dental structure due to its favorable
properties, such as: compressive strength, thermal conductivity,
similarity to dental tissues, radiopacity, marginal integrity and
color stability [5,6].

As a literary support, one study evaluated 22 patients and 79
implants. The mean follow-up was 38.4 ± 13.2 months. There
were no cases of intraoperative sinus membrane perforation or
other complications, and patients reported a high degree of
satisfaction. At the end of the follow-up, all prostheses and
implants were successful. The elevation of the sinus of the low
window appears to be an effective technique to reduce the risk
of sinus membrane perforation and postoperative discomfort of
the patient in the enlargement of the lateral sinus [1].

One of the main objectives of this technology is the
simplification and optimization in the production of prosthetic
structures, aiming at the production of structures with high
quality and aesthetics, in a personalized and planned way with
digital precision [3-6]. With the advancement of technology and
dental innovations, perfecting digital printing systems, we need
to know if these systems achieve the same levels of precision as
conventional printing techniques. It is undeniable that modern
dentistry has sought treatment methods that increasingly
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combine esthetics, durability, ease of execution and time
savings, both for the professional and for the patient [6,7].

The technological progress that occurs in diverse fields of
science applies to the dental area and has collaborated in the
development [8]. And it is of fundamental importance to seek
the correct indication of the materials through clinical needs,
knowing their advantages and disadvantages presented by each
of the systems [9].

The present work aimed to present the main benefits of the
CAD/CAM system for the creation of dental prostheses, making
historical research and its relevance in contemporary dentistry.

Methods
Experimental and clinical studies were included (case reports,

retrospective, prospective and randomized trials) with
qualitative and/or quantitative analysis. Initially, the key words
were determined by searching the DeCS tool (Descriptors in
PubMed, Health Sciences, BIREME base) and later verified and
validated by MeSh system (Medical Subject Headings, the US
National Library of Medicine) in order to achieve consistent
search.

Mesh terms
The words were included Dental Implant, CAD/CAM system

and Dental Prostheses and Dental implants. The literature search
was conducted through online databases: Pubmed, Cochrane
Library, Ovid, Scopus and Harvard Library, and Google Scholar. It
was stipulated deadline, and the related search covering all
available literature on virtual libraries.

Series of articles and eligibility
A total of 55 articles were found involving CAD/CAM system.

Initially, it was held the exclusion existing title and duplications
in accordance with the interest described this work. After this
process, the summaries were evaluated and a new exclusion was
held. A total of 36 articles were evaluated in full and 31 were
included and discussed in this study.

Literary Results and Discussion
Based on the main literary findings, the best results of a study

were found for the crowns manufactured using the CAD/CAM
system. Statistical analysis revealed no significant difference
between the groups for vertical misalignment (p=0.721) [2].
There was no significant difference (p>0.05) for the internal and
horizontal marginal misalignment in three groups, but it was
found only in one CAD group (p≤0.05). The qualitative analysis
revealed that most of the samples of the fused groups exhibited
a subextension of the crowns, whereas a CAD group presented
superextension. The crown manufacturing method influenced
the accuracy of the marginal fit between the prosthesis and the
implant [2].

In this context, when the tested materials were used with the
CAD/CAM system, the marginal 3D discrepancy of the CAD/CAM
frameworks was lower than that of the titanium or zirconia

structures [4]. The CAD/CAM system has been widely accepted
and can be used in dental laboratories or dental offices [10-15].

Many studies have had the curiosity to analyze the adaptation
of prostheses and infrastructures made by means of CAD/CAM
systems and to compare them with conventional methods, some
have found better results for CAD/CAM systems [16-25] and
others for conventional methods [15,21,26-30]. However, it is
known that misadaptations can compromise the longevity and
success of dental restorations [20-22,31]. Passive adaptation
and good marginal adaptation are essential factors in decreasing
mechanical and biological complications [18,22,31].

In addition, there is no consensus in the literature of clinically
acceptable maladaptive values for implanted prostheses.
Although one cannot yet quantify what is actually acceptable, it
is known that the gold standard is below 16 pm [24]. The vertical
and horizontal maladjustments at the prosthetic interface in
implant-supported infrastructures can be evaluated by some
tests, such as clinical probing, direct vision, single screw test and
radiographic image evaluations [26]. In this way, using available
clinical methods can help achieve better infrastructure
adaptations. In laboratory studies, the Scanning Electron
Microscope is a very useful tool for the analysis and
measurement of these maladaptations [17,18].

Still, Ortorp et al. [21] carried out this study with the objective
of evaluating the clinical and radiographic performance of
titanium prostheses made with CAD/CAM System compared to
conventional gold alloy prostheses. For this study, 126
edentulous patients were rehabilitated. The patients were
randomly divided into 67 prostheses with titanium structures
(23 in maxilla and 44 in mandibles) and 62 conventional
prostheses with gold alloy pieces (31 in maxilla and 31
mandibles). Five year clinical and radiographic data were
collected for the test and control groups. For both groups, the
complications were low, and the clinical and radiological
performances were similar. In the conventional group, the 5-
year cumulative survival rates were 94.9% and 98.3% for
titanium implants and prostheses, respectively. For the CNC
group the same rates were 97.9% and 98.2%.

In addition, Drago et al. [20] carried out this present work
with the objective of bringing a view of the current state of the
CAD/CAM process for dentists and dental prosthodontists and
their application in modern implantology. In this work, it was
highlighted the use of the 30 encode system, this specific system
does not require the expensive investment of laboratories in
sophisticated scanners, and CAM. The system has some
limitations; it should not be used when you have less than 1.0
mm of gingiva or when you have a variation of one of the
implants in more than 30 degrees of the others. The author
concludes that the system reduces dentist's chair time,
laboratory labor time, decreases costs and increases the seating
precision and biocompatibility of dentures made in this way.

In another study, Borba et al. [16] measured the marginal and
internal adaptation of total ceramic dentures, containing three
elements, manufactured by the CEREC CAD/CAM system using
the micro CT measurement technique. Two materials were used
for the construction of infrastructures: Vita ln-ceram YZ and Vita
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In-Ceram Zirconia. Thus, two hypotheses were tested: there
would be no difference between the marginal and internal
mismatch between the two systems tested and there would be a
difference between the mismatches measured at different
locations for both systems. The difference between the blocks is
that the first one when being machined requires a sintering
process to achieve resistance because they are machined in less
resistance and this process also reduces the size by about
twenty percent. The results obtained at each measurement site
were compared and there was no significant difference.
However, the results of the same points of the same piece were
used to compare the materials. IZ ceramics showed significantly
higher mean values of maladjustment than YZ for MG, CA and
OA sites. No statistical differences were found between the
average values obtained for AOT and the two ceramic materials.

In another study, Rinke et al. [23] (CAD) and milling (CAM) to
obtain an ideal tilting slope (abutment with 4 degrees, axial
height between 4-5 mm). The hypothesis of this work was that
there would be significant differences in the marginal
adaptation of zirconia infrastructure developed using different
CAD and CAM systems. Sixty samples (n=60) were fabricated
using two different scanner systems and two milling systems
(CAM). It was found that the variables of manual adaptation and
the CAD and CAM system had multiple significant effects on
marginal adaptation results. Thus, the authors of this work
suggest that the manual adaptation process should preferably
be used to ensure better clamping precision for zirconia
restorations in the CAD/CAM system.

In the studies of Anadioti et al. [15], the marginal value of
fully ceramic crowns made from two printing techniques (digital
versus conventional) and two manufacturing methods (CAM
versus conventional) was evaluated in vitro. A tooth was
prepared with the characteristics of a preparation for a fully
ceramic crown (called the master preparation). From this
preparation, 30 molds were made with polyvinylsiloxane (PVS)
and thirty resin models made. Another thirty resin models were
produced from thirty scans with the Lava Chairside Oral system.
These sixty models were divided into four groups (n=15). Of the
thirty first models, fifteen crowns were made with the emax
press (Group 1) and the other fifteen with the emax CAD (Group
1). The other thirty models, scanned with the E4D scanner, were
also made in two other forms, fifteen with the emax press
(Group 3), and fifteen with the emax CAD (Group 4). All
assessments were made in the master's preparation. The results
revealed a significant interaction between printing techniques
and crown manufacturing methods. The combination of the PVS
printing method and the pressed emax technique produced the
most accurate marginal margin values.

In more recent years, Das Neves et al. [17] performed a work
to evaluate the influence of different methods of image
acquisition. Thus, the marginal adjustment of crowns
manufactured using a CAD/CAM system was evaluated by means
of computed microtomography, with different methods of
acquisition of virtual models. All crowns were made from a mold
of the same preparation, in this case, preparation of a human
premolar. Four methods of virtual model acquisition were used:
Group 1 (control), fingerprint of a tipodont; Group 2, digital

printing of a tipodont with the presence of opacifying powder;
Group 3, fingerprint of a regular print and Group 4, fingerprint of
a master model. Statistically significant differences were found
between the marginal gap of Group 2 and the other groups
(p<0.05).

In addition, Kocaagaoglu et al. [14] stated that acceptable
marginal, axial and occlusal adaptations are essential factors
that can ensure a good longevity of the restorations. Thus, the
effects of fingerprint protocols on the marginal, axial and
occlusal adaptation of zirconia copings were analyzed in vitro.
For this, 30 upper premolar teeth extracted without caries or
defects were used. The teeth were prepared for zirconia crowns
and randomly divided into 3 groups. The zirconia copings were
designed with a thickness of 0.5 mm and 30 mm of internal
space starting from 1.0 mm from the preparation margin. They
were produced using a CAD/CAM protocol with a conventional
printing (Cn group) and two different production protocols with
group C fingerprints (CEREC system) and Tr group (scanning with
the trios scanner, 3 shape). The mean marginal discrepancy
values were 85.6 æm for the Cn group, 58.7 æm for the C group
and 47.7 æm for the Tr group. Significant differences were found
between the production protocols in the marginal, axial and
occlusal discrepancies (p<0.05) and the Tr group revealed the
smallest axial discrepancy (p<0.05). Thus, the copings produced
with the aid of digital printing systems presented better
marginal and occlusal adaptation than the copings produced
with the aid of conventional printing.

Conclusion
The use of digital tools for the automated manufacturing of

implant and prosthesis parts (CAD/CAM system) is a viable
reality in dentistry. This system produces high-quality,
standardized, accurate prosthetic restorations with perfect
detail.
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