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Dijital is Akistyla Anterior Dis Eksikliklerinin Rezin
Bagh Sabit Boliimlii Protezler ile Rehabilitasyonu
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Ozet

Introduction: Resin-bonded fixed partial dentures (RBFPDs)
are a minimally invasive, aesthetic, and cost-effective
treatment option for anterior tooth deficiencies. The use
of a fully digital workflow in these restorations enhances
comfort for both the patient and the clinician.

Case Report: In this case report, a glass ceramic RBFPD
was fabricated using a computer-aided design and computer-
aided manufacturing (CAD-CAM) system for a young
patient with congenital tooth agenesis who had undergone
orthodontic treatment. The RBFPD was intended for use
until implant treatment could be performed. The restoration
was cemented using adhesive resin cement.

Conclusion: After a one-year clinical follow-up of the
lithium disilicate RBFPD restoration in a young patient
with congenital tooth agenesis, successful outcomes were
achieved.

Keywords: Adhesive cementation, CAD-CAM, Lithium
disilicate, Resin-bonded fixed partial dentures.

Abstract

Giris: Rezin bagli sabit boliimlii protezler (RBSBP) anterior
bolgedeki dis eksikliklerinde minimal invaziv, estetik ve
ekonomik bir tedavi segenegidir. Bu restorasyonlarda
tiimiiyle dijital is akisinin kullanimi hem hasta hem hekim
konforunu arttirmaktadir.

Olgu Sunumu: Bu olgu sunumunda konjenital dis eksikligi
olan ve ortodontik tedavi gérmiis olan geng hastaya, implant
tedavisi gergeklesene kadar gecen siirede kullanilmak tizere
bilgisayar destekli tasarim ve bilgisayar destekli iiretim
(CAD-CAM) sistemi kullanilarak cam seramik RBSBP
iretilmis ve adeziv rezin siman kullanilarak simante
edilmistir.

Sonuc: Konjenital dis eksikligi olan geng hastanin lityum
disilikat RBSBP restorasyonu ile rehabilitasyonu sonrasi
1 yillik klinik takibinde basarili sonuglar elde edilmistir.

Anabhtar kelimeler: Adeziv simantasyon, CAD-CAM, Lityum
disilikat, Rezin bagl sabit protez.
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Anterior Tooth Rehabilitation with Digital Workflow

Introduction

Various treatment options, including implant-
supported prostheses, conventional fixed partial
dentures and resin-bonded fixed partial dentures
(RBFPD) are available for the rehabilitation of
anterior tooth loss. Implant treatment may not be
applicable to every patient.!*In cases of hard and soft
tissue deficiency in the edentulous area, patients may
prefer tooth-supported prostheses due to surgical
procedures, increased treatment costs, and fear
of surgery. Additionally, if the patient is under 18
years old, implant placement should be postponed
until adulthood due to the potential complications
of implant infra-position."** Among tooth-supported
restorations, fixed partial dentures are the most
invasive option, as it has been reported that 63%
to 72% of the total healthy tooth structure must be
removed during crown preparations.”® Furthermore,
there is a risk of complications such as pulpal damage
to the abutment tooth.’

RBFPDs are conservative restorations that do not
irritate the pulp, requiring minimal preparation
of abutment teeth and terminating the preparation
margin at the enamel surface. Additionally, gingival
and periodontal complications are less common due
to the supragingival design of the restoration. The
preference for this method is influenced by its short
clinical and laboratory process, low cost, and ease
of treatment application.!®'? The indications for the
clinical use of RBFPDs include vital and caries-
free teeth and deficiencies of maxillary lateral,
mandibular central or lateral incisors. They can
be used as permanent or temporary prostheses in
implant and fixed partial denture planning.'*!* This
method requires the treated tooth to have minimal or
no occlusal interference. Shallow incisal guidance
should be preferred to avoid vertical overlap. In the
early years of application, bonding problems between
the cement and RBFPD were observed. However,
with the advancement of surface modification
techniques and modern adhesive systems, these
issues have been mostly resolved, and treatment
success rates have increased.'

Metal-supported ceramic restorations have been
used for many years in the fabrication of RBFPDs.¢
However, due to the disadvantages such as the
bonding problem between dental tissues and metal
alloys, esthetic problems and the risk of corrosion and
allergy of metal alloys, fiber-reinforced composites,
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ceramics containing high glass particles (lithium
disilicate, glass-infiltrated zirconia/alumina) or
high-strength ceramics (zirconium oxide, aluminum
oxide) are currently used as substructure materials or
monolithic.'?° With the development of new dental
materials and computer-aided design/computer-
aided manufacturing (CAD-CAM) technology,
RBFPDs can be fabricated using glass-infiltrated
alumina ceramics, lithium disilicate glass ceramics
or zirconia.?'?? In recent years, the use of glass
ceramics has increased in modern adhesive dentistry
due to their high biocompatibility and strong bonding
properties.?*

By scanning and designing CAD-CAM-fabricated
restorations directly in the mouth, expansion in
plaster models, contamination from impression
materials, inaccuracies in traditional impressions,
and casting-related manufacturing errors can be
prevented.”

This case report details the fabrication process of a
double retainer RBFPD using CAD-CAM technology
for a young patient with congenital lateral tooth
agenesis, aiming to fulfill the patient’s temporary
fixed prosthesis needs. The purpose of this study is
to evaluate the clinical effectiveness of CAD-CAM-
based digital workflow, its impact on patient comfort,
and the short-term success of the restoration.

Case Report

A 16-year-old female patient with congenital bilateral
lateral teeth agenesis who had undergone orthodontic
treatment presented to the Istanbul University
Faculty of Dentistry. Clinical and radiographic
evaluations were performed at the Department of
Prosthodontics. Following consultations with the
Departments of Orthodontics and Oral, Dental,
and Maxillofacial Surgery, it was decided to delay
implant surgery until the patient turned 21. A
retention appliance was prepared to act as a space
maintainer after orthodontic treatment. (Fig 1) Since
the patient wished to use a fixed prosthesis during
this period, her dental deficiencies were evaluated in
terms of RBFPDs. The patient’s long-term implant
treatment plan, age, esthetic expectations, occlusion,
vertical and horizontal overlap were assessed. It was
decided to apply a double retainer RBFPD fabricated
using lithium disilicate material through an indirect
method.
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Figure 1: a. Intraoral view of the patient before treatment. b. Occlusal view of the maxillary arch. c. The

orthodontic retainer

Following the removal of the space maintainer
previously made for the central incisors, minimal
invasive tooth preparation was performed on the
palatal surfaces of the central and canine teeth
at the enamel level. After the preparation, digital
impressions were taken using TRIOS 4 Move+
(3Shape, Copenhagen, Denmark) and the abutment
teeth were identified. Shade selection was also
performed digitally with TRIOS 4 Move+. (Fig 2)

The shade for the canine teeth was determined as
3M2, while that for the central teeth was 2M2. Since
the shade of the canine teeth was darker, the central
teeth shade was used as the reference. The data were
sent to the laboratory, where the three-dimensional
printed resin models and IPS E-max CAD (Ivoclar
Vivadent, Schaan, Liechtenstein) RBFPD were
produced. (Fig 3)

Figure 2: Shade selection with TRIOS 4 MOVE+.

After trial fitting, the cementation process was
carried out. Initially, the inner surfaces of the palatal
retainers were etched with 9% hydrofluoric acid for
20 seconds, rinsed, and dried. Subsequently, silane
was applied and left for 60 seconds. The enamel
was etched with 37% orthophosphoric acid for 15

Figure 3: View of the restorations on the resin model.
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seconds, rinsed, and dried. Bonding was applied and
light-cured. A dual-cure resin cement (Nova Resin,
Imicryl, Turkey) was used as the cement. After 5
seconds of initial light-curing, cement residues were
cleaned. The restoration was then light-cured for 20
seconds from the palatal and incisal sides.

157



Anterior Tooth Rehabilitation with Digital Workflow

After cementation, occlusion was checked using
articulating paper, and premature contacts were

adjusted with a diamond bur. (Figure 4)

Figure 4: a. Intraoral view after cementation. b. Final appearance of the restoration.

Discussion

This case report presents the indirect restoration
of dental deficiencies using all-ceramic lithium
disilicate RBFDP, considering the patient's age,
esthetic expectations, and economic circumstances.
IPS e.max CAD lithium disilicate (Ivoclar Vivadent,
Schaan, Liechtenstein) is the most commonly used
glass-ceramic in dentistry. Compared to alternative
materials like metal-ceramic, zirconia and fiber-
reinforced composite, it offers superior properties. '
Due to its translucency, it can mimic the natural
appearance of teeth. Its high biocompatibility and
the strong bonding to the tooth structures, making it
a favorable choice.’ The most common complication
in RBFPDs is debonding. Metal-ceramic has the
highest rate of debonding, followed by fiber-
reinforced composite, zirconia and glass-ceramic
respectively. In our case, lithium disilicate based
glass-ceramic exhibited the best performance in
these aspects. In lithium disilicate RBFPDs, the
problem of debonding caused by the failure of the
connection between the tooth and zirconia can be
prevented.!! Another common complication of
RBFPDs is fractures.® Gresnigt et al.??> reported
that there was no statistically significant difference
between the fracture strength values of lithium
disilicate and metal RBFPDs. Additionally, lithium
disilicate RBFPDs demonstrated comparable fracture
resistance to zirconia RBFPDs.

A five-year clinical follow-up study in the literature
reported survival rates of 91.3% for metal-ceramic
and 95.3% for glass-ceramic RBFPDs. These
findings indicate that glass-ceramic RBFPDs are
a more successful alternative compared to metal-
ceramic RBFPDs.® A systematic review of 23 articles
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published between 2000 and 2020 analyzed the five-
year survival rates of RBFPDs fabricated from various
materials. Fiber-reinforced composite RBFPDs had
a survival rate of 81.7%, metal-ceramic 86.2%,
zirconia 87.9%, while glass-ceramics demonstrated
a 100% success rate.”® Based on these findings,
lithium disilicate RBFPDs can be considered a viable
treatment option, both as a temporary and permanent
solution, even in long-term follow-ups. Zhang et al.’
attribute the superior fracture and flexural strength
of lithium disilicate compared to other materials to
its elastic modulus, which closely resembles that of
enamel. Long-term data reveal that glass-ceramic
cantilever RBFPDs show a decline in success after
six years, necessitating continued monitoring.
However, zirconia and glass-infiltrated alumina
cantilever RBFPDs have demonstrated excellent
durability with survival rates extending up to 10
and 15 years. These findings reinforce the clinical
applicability of cantilevered RBFPDs and support
their viability as a long-term treatment option for
anterior tooth replacement. 2

RBFPDs can be designed with single or double
retainers. Studies in the literature have examined
both designs.!>1%152324 Since RBFPDs rely solely
on support from the palatal surfaces of abutment
teeth, achieving adequate retention is crucial. This is
explained by the bond strength of materials to enamel
surfaces and is also associated with the clinical
crown length. In cases with short clinical crown
lengths, the reduced surface area negatively impacts
retention when single-retainer designs are used.' In
this case, double-retainer RBFPDs were preferred to
achieve adequate retention and extend the survival.
Furthermore, some studies have indicated that
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manufacturers do not recommend fabricating single-
retainer RBFPDs from lithium disilicate material.>**
Some studies found that the five-year survival
rate of double-retainer RBFPDs was 89.3%.%7
Double-retainer RBFPDs are also known for
their space-maintaining capability.>'? In this case,
interdisciplinary consultations involving the
Departments of Orthodontics and Oral, Dental,
and Maxillofacial Surgery concluded that a double
retainer RBFPD represented the most clinically
appropriate approach for preserving the edentulous
space in anticipation of future implant placement.

Studies evaluating patient satisfaction reported no
statistically significant difference between single-
retainer and double-retainer RBFPDs.*

The survival rate of RBFPDs is significantly
influenced by the absence of long edentulous
spans, deep overbites, and bruxism.!® This case was
evaluated in light of these factors and no risks were
identified.

A digital workflow minimizes errors caused by
impression materials, accelerates the production
process and enhances patient comfort.!?* For this
reason, in this case, production was done using
digital impression technique and CAD-CAM.
Additionally, shade selection was performed using
an intraoral digital scanner, minimizing errors in
highly esthetic anterior restorations and achieving a
natural appearance.

After one year of clinical follow-up, no complications
such as debonding, fracture, or discoloration were
observed in the lithium disilicate RBFPDs. No caries
or sensitivity was detected in the abutment teeth.
According to the literature, RBFPDs have sufficient
mechanical strength for the rehabilitation of short
anterior edentulous spans, but further studies are
needed to evaluate their survival in posterior regions
and long-span edentulous areas.
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Conclusion

Within the conditions and limitations of this case
report, it was concluded that lithium disilicate
RBFPDs can be used as an alternative to implant-
supported prosthesis in congenital or traumatic lateral
tooth deficiencies due to their high translucency,
bonding strength to enamel, elastic modulus close
to enamel and therefore good fracture and flexural
strength values. Although the one-year follow-up
demonstrated successful clinical outcomes, further
long-term studies are necessary to comprehensively
evaluate the durability and longevity of this treatment
approach.
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