
UNIVERSIDADE ESTADUAL PAULISTA 
“JÚLIO DE MESQUITA FILHO”

Instituto de Ciência e Tecnologia
Campus de São José dos Campos

CASE REPORT DOI: https://doi.org/10.4322/bds.2022.e2856

1Braz Dent Sci 2022 Jan/Mar;25 (1): e2856

Replacement of maxillary lateral incisors with digitally 
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ABSTRACT
Several treatment options for replacement of anterior missing teeth exist, varying from no-prep (no preparation) 
adhesive restorations to implants. Patients’ biological, psychological, economic conditions or age have an effect on 
the treatment choice. It is important to perform the most conservative and beneficial treatment option considering 
the patient based factors. The aim of this case report was to demonstrate a single session, minimally invasive, 
cantilevered 2-unit all-ceramic restorations replacing anterior missing teeth combined with the advantages of 
CAD/CAM technology and materials.

KEYWORDS
CAD/CAM; Cantilever; Digital dentistry; Resin-bonded Fixed dental prostheses.

RESUMO
Existem várias opções de tratamento para reabilitação de dentes anteriores ausentes, variando de restaurações 
adesivas sem preparo (sem preparação) até implantes. As condições biológicas, psicológicas, econômicas ou 
a idade dos pacientes têm um efeito na escolha do tratamento. É importante realizar a opção de tratamento 
mais conservadora e benéfica, considerando os fatores baseados no paciente. O objetivo deste relato de caso foi 
demonstrar em sessão única, minimamente invasiva, um cantiléver de restaurações de cerâmica pura de 2 unidades, 
reabilitando a região de dentes anteriores ausentes combinadas com as vantagens da tecnologia CAD/CAM.
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INTRODUCTION

Advanced  t e chn iques  i n  adhes i ve 
cementation and ceramic strengthening systems 
eased the fabrication of minimal or no-preparation 
requiring, esthetic, durable and conservative 
resin bonded fixed partial dental prostheses 
(RBFPDPs) [1-10].

Various treatment options exist for the 
replacement of congenitally missing teeth, 
like orthodontic enclosure of the empty space, 
conventional FDP, RBFPDPs, removable partial 
dentures or dental implants. Decision of the 
clinician depends on clinical and radiographic 
assessments and on the knowledge of the long-
term survival and complication rates of each of 
these treatment options. If orthodontic treatment 
of any gap closure is not indicated, implants 
seem to be the most conservative treatment for 
permanent teeth replacement [11-13]. However, 
if implant supported prostheses are not indicated 
for anatomical, medical, financial or psychological 
reasons, cantilevered and resin bonded partial 
dentures are an exceptional non-invasive choice 
for anterior single teeth replacement instead 
of conventional FDP especially for young 
patients [1, 3, 4, 14, 15].

Several different materials have been used 
for fabrication of RBFPDPs. Advances in more 
biocompatible all ceramic systems have led to 
increased use of these restorations for definitive 
and temporary treatment goals [16-19]. Glass 
ceramics and oxide ceramics have been widely 
used to produce similar optical properties 
with natural teeth in conservative treatment 
approaches [3, 4]. With developments in digital 
dentistry, difficulties of processing these strong 
materials have also been highly solved.

In clinical use, it is possible to perform 
cantilevered RBFPDPs using zirconium dioxide 
as a framework due to material’s high fracture 
toughness and strength [3, 6]. But the fact 
that zirconia does not involve a glass phase, 
thus not prone to hydrofluoric acid etching for 
microretention, as well as limited use of silanes 
which promote bonding of glass ceramics to 
denture and dental substrates, for zirconia 
surface treatment; resin bonding to zirconia or 
other oxide ceramics is a problem that is still in 
debate. Limited bonding of zirconia resin bonded 
fixed dental prosthesis (RBFDPs) to dental 
substrates would be a major problem for the long 
term success of such prostheses [20].

Glass ceramics have the benefit of well 
established, predictable adhesive cementation 
and debonding is rarely seen in all ceramic 
FDP [21]. But the load bearing capacity of 
glass ceramics may be questionable considering 
occlusal forces. However lithium disilicate 
reinforced glass-ceramics have a moderate 
flexural strength and fracture toughness which is 
acceptable for most of the anterior and some of 
the posterior restorations [22]. Although zirconia 
fulfills mechanical requirements for stress bearing 
restorations, reinforced glass ceramics also can 
be satisfying with proper restoration design, 
material thickness and luting agent combinations. 
With the correct design and framework material 
choice, all ceramics seem to be the most 
appropriate material for the replacement of 
missing anterior teeth, where dental implants 
are contraindicated [5, 21, 23, 24].

In this case report; manufacturing of chairside 
overcemented RBFPDP with the materials and the 
advantages of digital CAD/CAM dentistry have 
been presented.

CASE REPORT

A 22 year-old male patient referred to the 
prosthodontics department with maxillary lateral 
teeth agenesis (Figure 1).

After orthodontic treatment, the patient was 
obliged to use lateral teeth added Hawley retainer 
until completion of his prosthetic treatment 
for the maintenance of the space. Considering 
treatment options, implant rehabilitation was 
rejected because of the inadequate bone volume 
and the patient’s disapproval for advanced 
surgical procedures for hard and soft tissue 
augmentation. Therefore, single tooth retained, 

Figure 1 - Anterior view of the patient with lateral agenesis.
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chairside, no-prep RBFPDP through CAD/CAM 
technology was decided to be fabricated. Before 
starting prosthetic stages, the patient underwent 
a gingival correction operation, for gingival 
zenith positioning of lateral teeth gaps since 
their alignment was below the existing anterior 
teeth’s gingival margin lines. For maintenance 
of gingival positions after the operation, resin 
composite forming an ovoid pontic design upon 
the gingival parts of lateral teeth existing on 
the Hawley retainer was added. Considering 
interocclusal relationships, palatinal surfaces 
of both maxillary canine teeth were used for 
cementation surfaces. After the gingival healing 
period, digital impressions were captured (CEREC 
AC Bluecam, Dentsply Sirona) and prepared 
for computer aided design. The substructure 
of the restorations were designed digitally 
(Figure 2 and 3); the data were transferred to a 
software (CEREC SW 4.2.3 Dentsply Sirona), and 
fabricated in the milling device (CEREC MC XL, 
Dentsply Sirona) using lithium disilicate based 
glass-ceramic blocks (IPS e.max CAD C14, Ivoclar 
Vivadent).

After the milling process was completed, 
adaptation of the substructure with canine teeth 
and interocclusal relationships with antagonist 
teeth were controlled intraorally.

Corrections of the substructures were made 
where necessary followed by crystallization 
procedures. Palatal enamel surfaces of canines 
were etched for 30 seconds with %37 phosphoric 
acid (Total Etch, Ivoclar Vivadent), then rinsed 
for 20 seconds with water spray. Simultaneously 
ceramic surfaces were etched with 9.5% 
hydrofluoric acid (HF) gel (Ultradent Porcelain 
Etch) for 20 seconds and silanated (Monobond 
Plus, Ivoclar Vivadent) for 60 seconds and 
then air dried. Primer (Syntac Primer, Ivoclar 
Vivadent) and adhesive (Syntac Adhesive, 
Ivoclar Vivadent) were applied on etched enamel 
surfaces followed by bonding agent (Heliobond, 
Ivoclar Vivadent) application on both enamel 
and ceramic surfaces. Ceramic surface was lined 
with a dual curing resin cement (Variolink II, 
Ivoclar Vivadent), placed on abutment teeth 
and excess of the material was removed with a 
pellet carefully before light polymerization for 40 
seconds (Bluephase, Ivoclar Vivadent). For the 
suprastructures, designs were made in laminate 
veneer restoration forms (Figure 4 and 5) 
and milled using leucite based glass-ceramic 
polychromatic-multi blocks (IPS Empress CAD 

Multi, Ivoclar Vivadent) to imitate the color 
gradient between the cervical and incisal edge 
of natural teeth.

Adaptation with adjacent teeth and 
substructure was controlled and subsequently 
glazed. Lithium disilicate based ceramic 
substructures were etched with 9.5% HF gel for 
20 seconds, washed and dried while protecting 
the oral mucosa with cotton rolls and suctioning. 

Figure 2 - Computer-aided design of the substructure.

Figure 3 - Try-in of the lithium disilicate substructure before 
crystallization.

Figure 4 - Digital marginal drawing of the suprastructure.
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Leucite based glass-ceramic suprastructures 
were etched with 9.5% HF for 40 seconds, 
simultaneously. Both surfaces were silanated for 
60 seconds (Monobond Plus, Ivoclar Vivadent) 
and air dried. Bonding agent (Heliobond, Ivoclar 
Vivadent) was applied, air-thinned and pieces 
were cemented to each other with dual curing 
resin cement (Variolink II, Ivoclar Vivadent). 
Excess cement was removed with an applicator 
and light polymerization was made for 40 seconds 
from all aspects of the restorations. Final views 
of the restorations are shown in Figure 6 and 7.

As lithium disilicate reinforced glass-
ceramics are not yet indicated for the fabrication 
of RBFPDPs by the manufacturers, the patient 
was informed about the treatment procedures 
and failure possibilities in the long term and 
alternative treatment modalities were guaranteed 
in case of any failure requiring remaking of the 
restorations. Informed consent form was obtained 
from the patient. The patient was recalled 
after 1 week, 6 and 12 months for controls or 
any complaints, and the patient reported to be 
comfortable.

DISCUSSION

The case in this clinical report revealed 
successful outcome after 1 year and used the 
advantages of both minimally or noninvasive 
RBFPDPs and digital restoration fabrication 
procedures, simultaneously. Previously, the 
success of RBFDPs and CAD/CAM restorations 
were all reported [1, 5, 6, 16, 17, 25]; however 
combined chairside use of these methods 
and materials with modified framework and 
suprastructure design was rarely, otherwise not 
reported.

Anterior missing teeth are mainly due to 
congenital agenesis [26]. Initial orthodontic 
treatment is usually needed for agenesia patients 
to adjust the proportions of each tooth space. 
Space opening or enclosure can be considered 
according to patients’ needs and demands. For 
both options; surgical, prosthodontics, restorative 
or combined treatments are needed afterwards 
to achieve desired esthetic results. Enclosure 
of the gap may lead to anesthetic appearance 
especially in maxillary lateral agenesia patients 
due to prominence and irregular gingival margins 
of the canines [13]. When orthodontic space 
opening is indicated for replacement of the 
missing teeth, treatment options like implant 
supported restorations, removable restorations, 
conventional FDP, or RBFPDP are present.

Single-tooth implants are commonly used 
for replacement of congenitally missing teeth. 
However, anterior region implant approaches 
generally require additional surgical interventions 
such as hard and soft tissue augmentations 
to achieve ideal functional and esthetic 
results [11,12]. If such surgical operations are 
not indicated for medical or economic reasons, 
other conservative treatment options should be 

Figure 5 - Computer-aided design of the suprastructure.

Figure 6 - Right RBFPDP after adhesive cementation.

Figure 7 - Anterior view of the final restorations.
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taken into consideration. RBFPDPs have been 
used for the replacement of missing incisors for 
a long time [27].

In a clinical study comparing ≥5 year 
success rate of implant supported single crown 
restorations and 2-unit RBFPDPs, resin bonded 
FDP had higher survival rates considering 
biological or mechanical complications observed 
in 5-10 years [15].

A 10-year clinical study of FDP cemented 
on no-prep teeth surfaces with adhesive resin 
cements exhibited clinically acceptable results 
including high patient satisfaction with no 
caries or hypersensitivity. With the advances 
in adhesive dentistry and choosing the right 
indication, it is possible to perform long term 
esthetic and functional restorations without any 
tooth reduction [28]. In this case report, no-prep 
2-unit cantilevered restorations were fabricated 
and a patient with anterior region agenesis was 
chosen to limit occlusal forces.

Several studies revealed RBFPDPs with two 
adjacent teeth retainers had a high percentage of 
fracture or debonding compared to single tooth 
retainer containing RBFPDPs [2-5, 21, 29]. A 
study of 3D finite element analysis demonstrated 
that two-retainer RBFDP showed less stress 
accumulation than 2-unit (cantilevered) RBFDP 
since two retainers make the restoration and 
teeth integrity more rigid. During occlusal forces, 
a rigid system leads to more stress accumulation 
on retainer and abutment connection area. [29]. 
Similar to our material choice, lithium disilicate 
reinforced glass-ceramic RBFDPs were taken into 
consideration in the study mentioned previously.

Metal-framed adhesive FDP, fiber-reinforced 
composite FDP, zirconia-framed adhesive FDP 
or all-ceramic FDP have been used for anterior 
region single missing teeth replacements. 
Although metal-framed RBFDPs have been used 
for more than 30 years; debonding, veneering 
ceramic failures or poor esthetics have been 
reported [2-4, 6, 19, 30]. Fiber-reinforced 
composite (FRC) FDP, thus have been an option 
where such disadvantages as well as greyish color 
reflection from the metal substructure exist. On 
the other hand, FRCFDP, in the long-term, have 
been shown to present mechanical failures such 
as wear, fractures and color changes affecting 
the esthetic outcome [19, 30]. The findings 
of a 5-year clinical study of 3-unit FRCFDP in 
the posterior region showed a success rate of 

71% [31], while another 5-year clinical study for 
anterior region 3-unit FRCFDP showed a success 
rate of %45 [32]. These contradictory results 
point out that FRCFDP may be a good alternative 
for temporary restorations but need more studies 
to support their long-term use.

There are also studies supporting zirconia use 
for adhesive FDP framework due to its enhanced 
optical and mechanical properties [3, 33, 34]. 
In a clinical study evaluating 10-year outcome 
of 2-unit, cantilevered RBFDPs made of zirconia 
reported a high rate of success (92.0%.) [10] 
that is similar to another 15-year clinical study 
evaluating 2-unit, cantilevered RBFDPs made of 
glass-infiltrated alumina ceramic. The 10-year 
survival rates of RBFDPs made of glass-infiltrated 
alumina ceramic were 95.4% [4]. Considering 
the long-term success of clinical studies, RBFDPs 
made of zirconia need tooth preparation to avoid 
adhesive failures [6, 10, 33, 34]. In this case 
series, unlike other studies mentioned previously, 
RBFDPs were planned to be implemented on 
no-prep tooth surfaces which was important to 
achieve a proper adhesive bonding making use 
of enamel presence. As adhesive cementation 
of silica based ceramics with the application 
of hydrofluoric acid etching and silanization is 
well established; [35-38] in this study, lithium 
disilicate reinforced glass ceramic was chosen for 
the framework material of RBFPDPs. In an in-vitro 
study that compares the fracture resistance of 
cantilevered RBFDPs fabricated with different 
materials (lithium disilicate, zirconium oxide and 
metal ceramic) and designs, reported that most 
of the RBFDPs fabricated with zirconium oxide 
failed even at the phase of thermocycling aging. 
According to the study, lithium disilicate group 
showed significantly higher fracture strength than 
zirconium oxide group and showed no difference 
with the results of metal ceramic group [39].

A systematic review about survival and 
complication rates of RBFDPs made of different 
frameworks reported that no debonding was 
seen in RBFDPs with glass-infiltrated or glass- 
reinforced ceramic framework [40].

In another systematic review, 5-year success 
of RBFPDs with different framework materials as 
metals, zirconia, ceramics and fiber-reinforced 
composites (FRCs) were investigated. For the 
metal framework, the success rate was found 
88.18%; and for the nonmetal framework as 
84.41%. According to the results, five year 
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successes of RBFPDs were similar to conventional 
fixed dental prosthesis or implant supported 
restorations [9].

In a case series study, 35 patients with 
single-tooth loss in the anterior region were 
treated with cantilevered veneer retained fixed 
partial dentures fabricated with lithium disilicate 
reinforced glass ceramic (IPS e.max Press). The 
survival rate was 100% at the final follow-up 
with a mean observation time of 46.57 months. 
No post-operative sensitivity, dental caries 
or periodontal disease were recorded in any 
abutment or adjacent teeth. And the patients’ 
satisfaction degree were high according to 
visual analog scale recordings with the value of 
87,5 [41].

In a retrospective study, 2-unit (cantilevered) 
posterior and anterior RBFPDs, made from glass 
ceramic frameworks (%93.3 lithium disilicate 
reinforced and %6.1 leucite reinforced) were 
examined. 6-year survival rates of 49 single teeth 
retained glass ceramic RBFPDs was %100 [21].

Although lithium disilicate glass ceramics’ 
mechanical properties are not superior to zirconia 
or framework metals, the reported flexural 
strength of this material is sufficient for anterior 
RBFPDs [22].

Considering the advantages and disadvantages 
of above mentioned alternative treatment options, 
lithium disilicate glass-ceramic blocks were used 
as a framework material in our clinical report, 
with their adhesive bonding superiority and 
esthetic outcomes. High translucent leucite based 
glass-ceramic block materials were used as a 
veneering material for optimal esthetic results by 
an individualized design.

Combining the two glass-ceramic systems 
with the advantages of CAD/CAM technology; 
non-invasive, single-visit and esthetic restorations 
with a low risk of biological complications were 
achieved in the present report.

CONCLUSIONS

Several treatment options for replacement 
of anterior missing teeth exist, varying from 
no-prep adhesive restorations to implants. 
Patients’ biological, psychological, economic 
conditions or age have an effect on the treatment 
choice. It is important to perform the most 
conservative and beneficial treatment option 

considering the patient based factors. CAD/CAM 
manufactured 2-unit RBFPDPs are an alternative 
treatment option for anterior teeth agenesis or 
trauma patients ended up with single tooth loss, 
where implant applications are not indicated or 
preferred.
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