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CASE REPORT    

ANTERIOR REHABILITATION WITH CAD/CAM SYSTEM: CASE REPORT 

  
CASO CLÍNICO: REABILITAÇÃO CERÂMICA ANTERIOR COM SISTEMA CAD/CAM

Amanda Palumbo Franco1, Nathália Lima Freze Fernandes2, 
Loana Paula de Oliveira3

Resumo  
Devido a constante busca por um sorriso harmônico, o nível 
de exigência e a expectativa dos pacientes tornam-se elevados, 
propiciando o desenvolvimento de novos materiais e técnicas 
odontológicas que visam procedimentos mais conservadores 
e resultados cada vez mais previsíveis esteticamente. As 
técnicas com Computer Aided Design and Computer Aided 
Manufacturing (CAD/CAM) têm ocupado lugar de destaque na 
Odontologia. Isso se deve ao fato de que o projeto auxiliado 
por computador ou fabricação assistida por computador 
oferece um método de restauração que diminui o risco de erro 
humano e fornece resultados altamente estéticos em um tempo 
clínico reduzido, embora com custos relativamente altos. O 
objetivo do presente estudo é apresentar, através de um relato 
de caso clínico, uma reabilitação estética por meio da aplicação 
prática do sistema CAD / CAM. Com a finalização do caso 
foi possível observar melhora estética através da confecção das 
coroas cerâmicas anteriores e melhora da condição oclusal com 
a confecção de prótese removível superior, a qual viabiliza uma 
maior durabilidade das coroas cerâmicas, pois distribui melhor 
as cargas oclusais entre os elementos, evitando cargas excessivas 
no local das novas restaurações indiretas. Este relato de caso foi 
realizado em duas sessões odontológicas alcançando satisfação 
estética da paciente. Possui um acompanhamento de curto 
prazo, portanto, são necessários casos com acompanhamento 
a longo prazo para comprovar o sucesso dessa técnica. Pode-se 
considerar uma limitação o elevado custo tecnológico, porém 
é notório avanço na odontologia para melhorar a qualidade no 
tratamento em períodos extremamente curtos.
Palavras-chave: CAD-CAM. Prótese Dentária. Reabilita-
ção. Prótese Parcial Fixa.

Abstract
Due to the constant search for a harmonic smile, the level of 

demand and the expectations of patients become high, enabling the 

development of new materials and dental techniques that aim at 

more conservative procedures and more and more predictable results 

aesthetically. Techniques with Computer Aided Design and Computer 

Aided Manufacturing (CAD / CAM) have occupied a prominent 

place in Dentistry. This is due to the fact that computer aided design 

or computer aided manufacturing offers a restoration method that 

lowers the risk of human error and provides highly aesthetic results 

in a reduced clinical time, albeit at relatively high costs. The objective 

of the present study is to present, through a clinical case report, 

an aesthetic rehabilitation through the practical application of the 

CAD / CAM system. With the completion of the case, it was possible 

to observe aesthetic improvement through the preparation of the 

anterior ceramic crowns and improvement of the occlusal condition 

with the manufacture of a removable upper prosthesis, which enables 

greater durability of the ceramic crowns, as it better distributes the 

occlusal loads among the elements, avoiding excessive loads at the 

site of new indirect restorations. This case report was carried out 

in two dental sessions, achieving patient aesthetic satisfaction. It 

has a short-term follow-up, therefore, cases with long-term follow-

up are necessary to prove the success of this technique. The high 

technological cost can be considered a limitation, but there is a 

notable advance in Dentistry to improve the quality of treatment in 

extremely short periods.

Keywords: CAD-CAM. Dental Prosthesis. Rehabilitation. Dentu-

re, Partial, Fixed.
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INTRODUCTION

The current concept of restorative dentistry 
recommends that, for any type of oral rehabi-
litation, the professional should always opt for 
more conservative procedures, avoiding unne-
cessary wear on the dental structure. It is neces-
sary to consider that, in many cases, indirect res-
torations require wear, but these, when planned 
and controlled, can be much more conservative 
and effective when considering aesthetics and 
longevity (1).

The constant search for a harmonic smile 
raises the level of demand and expectations of 
patients. This fact promotes the development of 
new dental materials and techniques that aim at 
more conservative procedures and results that 
are increasingly more aesthetically predictable 
(2). Among the various treatment options for 
aesthetic purposes, techniques with Computer 
Aided Design and Computer Aided Manufactu-
ring (CAD / CAM) have occupied a prominent 
place in Dentistry. This is due to the fact that 
the Computer Aided Design or Computer Ai-
ded Manufacturing (CAD / CAM) offers a res-
toration method that lowers the risk of human 
error and provides highly aesthetic results in a 
reduced clinical time, albeit with relatively high 
costs (3).

The CAD / CAM system was first introdu-
ced in dentistry in the 1980s (4,5). This tech-
nology has aroused growing interest for both 
dentists and manufacturers, as the development 
of hardware and software has improved the 
accuracy, ease of use and clinical performance 
of restorations (6,7). The CAD / CAM system 
aims to produce a prosthetic restoration in a 
single consultation, with the entire manufactu-
ring process performed within the dental office 
(8). Continuous improvements in this system 
have led to a wider acceptance in dental prac-
tice (7).

Among the advantages of these machines, 
the quality of the data derived from digitization 
can be highlighted, a combination of veracity 
and precision (9,10).

The objective of the present study is to pre-
sent, through a clinical case report, an aesthetic 
rehabilitation through the practical application 
of the CAD / CAM system.

CASE REPORT 

Patient N.B, 63 years old, female, showed up 
at the Brazilian Naval Dental Center (Odontoclí-
nica Central da Marinha,OCM) dissatisfied with 
the aesthetics of her smile, highlighting the chro-
matic difference between the upper anterior ele-
ments. The patient signed the informed consent 
form and agreed with the research and dissemi-
nation of the clinical case. First, anamnesis was 
performed, followed by clinical and radiographic 
examinations. Thus, the presence of provisional 
crowns, in acrylic resin, was found to be pigmen-
ted, unsuitable and unsatisfactory aesthetically. It 
also had a composite resin restoration with ves-
tibular mismatch on the upper left canine (tooth 
11) and the presence of disproportionate gingi-
val margins between the elements.

Initial photographs (Figures 1, 2 and 3) were 
taken to assist in the planning and execution of 
the treatment. After planning and interacting 
between dentists, patient and technician, it was 
decided to perform the preparation of the den-
tal element and make the crown in pure cera-
mic (“metal free”) with CEREC system in the 
upper incisors (teeth 7,8,9,10) and restoration 
in composite resin on  tooth 11.

Figure 1 - initial face photo
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The provisional crowns were removed 
and due to the little coronary remnant, the 
need to make an intra-root retainer was ob-
served in all elements that would receive the 
ceramic crowns; the endodontic treatment 
of the elements was satisfactory and were 
maintained for rehabilitation.

To make the intra-radicular retainers 
(upper incisors) the work field was isolated, 
the gutta percha was removed from the con-
duits, with gates drill no. 2, in a proportion of 
two thirds, thus proceeding the selection the 
Whitepost Dc® fiberglass pin (FGM, Join-
ville, Santa Catarina, Brazil) with a diameter 
compatible with the light of the root canal of 
each incisor. The root canal was cleaned with 
sodium hypochlorite, washed with abundant 
water and removed moisture with absorbent 
paper cones.

The fiberglass pin was prepared accor-
ding to the manufacturer’s instructions, by 
cleaning the pin with 70% alcohol, applying 
Prosil silane (FGM) over the surface of the 
entire pin for 60 seconds and then drying 
it. With the aid of a Centrix needle applica-
tion tip, the self-adhesive resin cement with 
dual polymerization RelyX ™ U200 (3M-Es-
pe) was taken inside the duct, the pin was 
carefully inserted into the channel and the 
light cured of the cement through the pin. 
using the Valo ™ Cordless Curing Light in 
Standard power mode (1000 mW / cm²). 
After this stage, the dental remnant was 

conditioned with 37% phosphoric acid for 
15 seconds, followed by washing and drying. 
Adper ™ Single Bond 2 (3M Espe) adhesive 
was applied to the dental surface with the 
aid of a disposable KGbrush® applicator 
(KG Sorensen, São Paulo, Brazil) and photo-
polymerized for 20s on each tooth. A filling 
core was made with composite resin Filtek 
™ Z250 (3M-Espe) using the incremental 
technique and photopolymerization of 20 
seconds per increment.

The wear of the light-curing resin filling 
core was carried out with a 2135 conical 
stem diamond tip (KG Sorensen), respecting 
the inclination of the cervical, middle and in-
cisal thirds of the dental elements. The in-
terproximal areas were also prepared with 
the same diamond tip. The preparation of 
the elements was carried out in order to 
allow an adequate seating and resistance of 
the prosthetic part. In a subsequent session, 
the A3 color was selected based on the VITA 
color scale (Vitapan, Vita Zahnfabrik, Bad Sä-
ckingen, Germany).

Aiming at an efficient scanning of the 
prosthetic preparations and correct delimi-
tation of the endings, gingival spacing was 
performed by mechanical technique with 
double retracting wire, using ultrafine (000) 
and extrafine (00) Pro Retract (FGM) wire. 
The fingerprints of the maxilla, mandible and 
the record of the oral bite at maximum ha-
bitual intercuspation, were recorded through 
an intraoral camera (Cerec Omnicam, Si-
rona Dental Systems, Bensheim, Germany). 
After obtaining the 3D vir tual models, the 
special software (inLab SW 4.2.1.61068, Si-
rona Dental Systems, Bensheim, Germany) 
was used to design the dental elements. The 
options “Biogeneric Individual” and “Bridge 
Restoration” were selected for the design 
mode and type of restoration, respectively. 
The ends of the preparation margins were 
delimited in the vir tual model and then an 
anatomy proposal for restoration was cal-
culated by the software; some modifications 
were made to this project in order to im-
prove the final aesthetic. All scanning proce-
dures were performed according to the ma-
nufacturer’s guidelines and performed by the 

Figure 2 - smile photo

Figure 3 - intraoral photo
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same operator. The complete CAD data was 
sent electronically to the machining center 
in the ontological clinic laboratory (CAM); 
which used the feldspar ceramic blocks from 
Vita (Sirona), (Figure 4)

After finishing machining, the prosthetic 
parts were polished with Edenta’s low abra-
sion rubbers and Becth’s goatskin disc, then 
they were subjected to the following steps: 
conditioning with 10% hydrofluoric acid for 
60 seconds, washing with water for 30 se-
conds, air blast drying, application of Silano 
Prosil (FGM), drying, application of a thin 
layer of Adper ™ Single Bond 2 (3M-Espe) 
adhesive inside the part, application of a light 
air jet and light curing for 10 seconds. The 
preparation of the dental element for ce-
mentation consisted of cleaning the prepara-
tions with pumice and water, washing and re-
moving excess moisture. The cement chosen 
was the self-adhesive resin cement RelyX ™ 
U200 (3M-Espe). After being handled, the 
cement was taken inside the prosthetic part 
that was seated in the preparation. The ex-
cess cement was removed and the element 
was photoactivated for 60 seconds on each 
side, using the Valo ™ Cordless Curing Light 
in Standard power mode (1000 mW / cm²).

With the completion of the case, it was 
possible to observe aesthetic improvement 
through the making of the anterior ceramic 
crowns and improvement of the occlusal 
condition with the making of an upper re-
movable prosthesis; which enables a greater 
maintenance of the ceramic crowns, avoi-
ding excessive loads and better distributed 
among the elements. (Figures  5,6,7)

DISCUSSION

The development of digital work in den-
tistry has increased in recent years due to the 
progress made in technologies such as intra-
oral scanners and software programs, which 
have contributed to improving the efficiency 
of rehabilitation and reducing the time of cli-
nical work (11).

Figure 4 - Cerec System 4.4

Figure 5 - Final face photo

Figure 6 - Final smile photo

Figure 7 - Final intraoral photo
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Due to the introduction of a whole range 
of devices, machines and software, the digital 
revolution is completely changing the profes-
sion of the dental surgeon. In this way, we can 
plan surgical and restorative procedures in de-
tail with the help of 3D molding and CAD/
CAM software (12). Intraoral scanners are 
digital devices used not only to obtain study 
models, but also to model restorations (13). 
Fingerprints also contribute to a more accu-
rate record of the bite, and help to eliminate 
various analog procedures that can generate 
distortions (14).

These computerized systems can make 
crowns, fixed bridges in addition to implant 
connections. Among the materials used, dental 
ceramics are the highlight, as they are increa-
singly being requested in dental clinics. Its cli-
nical application has established itself for pre-
senting several desirable properties, similar to 
natural teeth, among which stand out: trans-
lucency, fluorescence, chemical stability, coe-
fficient of linear thermal expansion close to 
that of tooth structure, biological compatibility, 
as well as greater resistance to compression 
and abrasion (13). Clinical studies have shown 
good results in the aesthetic area, due to bio-
compatibility, marginal adaptation and good 
relationship with periodontal tissues, resulting 
in longevity for restorative treatment (13,14).

Various ceramic materials and new tech-
niques have been developed during the last 
decades, since the properties of traditional 
ceramic materials had limited indication for 
restorations of greater extensions due to ex-
cessive forces (14). The addition of oxides was 
intended to further improve the strength of 
ceramics, where the incorporation of zirco-
nia, resulted in a significant increase in flexu-
ral strength, giving one of the highest tenacity 
values among ceramic materials, however it led 
to a highly opaque, as in the In Ceram Zirconia 
system, which presents a mixture of approxi-
mately 69% alumina oxide (Al2O3) with 31% 
zirconium oxide (ZrO2) (15, 17). Its more 
precise indications were therefore limited to 
regions posterior, both for single crowns and 
for fixed prostheses of three elements (15). 
However, feldspar ceramics are indicated for 
restorations made entirely of ceramics with a 
low leucite content (16). They are indicated 

for making single crowns, inlays, onlays and 
laminated veneers; its low resistance limited 
its indication only for anterior unit crowns in 
situations of low occlusal stress (17). Thus, in 
the present case, due to the need for esthetic 
restoration and favorable occlusion, feldspar 
ceramic was selected for making the crowns.

Feldspathic ceramics have feldspar as the 
main component (60% of the composition) 
and are obtained from kaolin (clay) and quartz. 
These consist of a glassy (amorphous) matrix, 
the main constituents of which are 60% silicon 
dioxide; aluminum oxide; sodium oxide and 
potassium oxide. Most porcelains have crys-
talline particles dispersed in this matrix, such 
as leucite, alumina or fluorapatite. However, 
some of them do not have a crystalline pha-
se, constituting only the vitreous phase (18). 
Feldspathic porcelains have translucency and 
a linear thermal expansion coefficient similar 
to teeth; they are resistant to compression 
and hydrolytic degradation promoted by oral 
fluids, in addition to having no corrosive po-
tential. The patient had pigmentation in the 
gums originating from her former indirect res-
torations. In this way, the selection of this ma-
terial will avoid new stains and be resistant to 
environmental degradation, bringing longevity 
of the treatment.

The double wire technique was used in 
the clinical case presented, which is indicated 
when it is desired to make moldings of one 
or multiple pillars. This technique requires ad-
ditional time to insert the second wire, and 
although gingival clearance has the potential 
to cause greater gingival trauma, it is used with 
great success (19). This technique is beneficial 
when the termination line is sufficiently be-
low the gingival margin and two strands can 
be inserted into the groove. It is also effective 
when the soft tissue covers the first thread 
and does not keep the tissue away laterally 
(19). The technique consists of a small diame-
ter wire pre-soaked with hemostatic medi-
cation (in this case the Hemostank of Biody-
namics was used) and positioned at the base 
of the gingival sulcus to prevent bleeding. The 
line at the end of the preparation becomes 
more visible after the small wire is placed in 
the groove. The second large diameter thread 
is also impregnated with hemostat and placed 
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in the groove above the first thread. Thus, the 
preparation ends were well exposed for the 
correct scanning and making of the ceramic 
crown.

The cementation phase of ceramic crowns 
requires an excellent cement to be clinically 
successful. The development of cementing 
agents was essential to obtain a long duration, 
retention of indirect restorations and nuclei in 
the oral cavity. To perform this step, it is neces-
sary to treat the surfaces of the dental subs-
trate and the surface of the restoration, which 
will depend on the characteristics of the cera-
mic system added to the peculiarities of the 
cementing agent, in order to guarantee the 
clinical success of this rehabilitation procedure 
(20). Ceramics have the ability to reproduce 
the complex optical phenomena observed 
in the dental structure, such as fluorescence, 
opalescence, translucency and opacity, which 
makes them considered excellent when com-
pared to other aesthetic materials (16). In ad-
dition to these characteristics already mentio-
ned, the characteristics related to color and 
texture can also be highlighted as advantages 
of dental ceramics, promoting superior aesthe-
tics; the mechanical resistance that allows co-
lor stability, high resistance and durability, low 
accumulation of biofilm due to its excellent 
surface smoothness, the coefficient of thermal 
expansion close to that of the tooth and the 
stiffness compatible with the remaining tooth 
(21).

Self-adhesive resin cements do not requi-
re pretreatment on dentin (acid etching and 
application of adhesive), as they combine the 
use of the adhesive system with resin cement 
in a single application (22, 23). The simplifica-
tion of the cementation protocol through the 
use of self-adhesive cements aims to elimina-
te critical stages of the adhesion process, such 
as the application of phosphoric acid, washing 
with water, drying and application of the adhe-
sive system, and also allows the reduction of 
the time of application. service (24.25). Self-a-
dhesive cements are believed to be moisture 
tolerant, release fluoride and have no posto-
perative sensitivity. These advantages have at-
tracted great interest from manufacturers and 
clinicians, as they combine simplification and 
less technical sensitivity (26). Therefore, in the 

present study, dual self-adhesive resin cement 
RelyX ™ U200 was used.

In relation to the manufacture of perma-
nent restorations, Cerec CAD / CAM machi-
nes are currently used to manufacture cera-
mic restorations based on computer-aided 
design and produce them in a single dental 
appointment (10). These restorations, com-
monly made with ceramic material, are beco-
ming increasingly popular around the world. 
Recently, CAD/CAM systems, especially digital 
printing systems, have resulted in improved 
restoration processes, providing an aesthetic 
improvement in “metal free” restorations, pro-
viding more natural and harmonic shapes (27).

The Cerec system (Sirona Dental®, 
Bensheim, Germany) uses the preparation of 
the preparation image directly in the oral cavi-
ty by the dentist, with the aid of a micro-came-
ra. The captured image is then processed by 
the unit (CAD) so that the restoration can be 
planned and performed, aided by the compu-
ter (CAM). Optical reading is performed over 
the entire length of the preparation, and the 
entire preparation area is visible through the 
micro-camera. The Cerec system milling pro-
cedure is performed using a diamond tip and a 
wear disc (Cerec® 2, Sirona Dental®) or two 
diamond tips in a modular unit (Cerec® 3, Si-
rona Dental®). After the adjustment and ini-
tial polishing steps, restorations can be charac-
terized with pigments and application of glaze. 
The ceramic materials used for this system can 
be Vita MK II® Blocks (Vita®), Vitablocks® 
(Vita®), Ivoclar ProCad® (Ivoclar / Vivadent 
AG®), Vita MK II Esthetic Line® (Vita®) and 
Dicor MGC ® (Dentisply®) (28.29).

The digital working time provided better 
control of the desired results and also impro-
ved communication between all three parts 
consisting of the dentist, patient and labora-
tory. It is important to highlight the basic prin-
ciples for patient rehabilitation using CAD / 
CAM technologies and to continue using the 
same principles used in “split cast” systems. 
With fingerprints, some of the steps that lead 
to failures can be eliminated, such as the con-
traction of the material, providing better pre-
dictability of the results, high precision in the 
adjustment of the ceramic crowns in addition 
to rapid execution (30).
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CONCLUSION 

This case report was carried out in two 
dental sessions, and patient’s aesthetic satisfac-
tion was achieved. It has a short-term follow-up. 
More cases with long-term follow-up are nee-
ded to confirm the success of this technique. 
Although the high technological cost could be 
considered a limitation, there is a notable advan-
ce in Dentistry to improve the quality of treat-
ment in extremely short periods.
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