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Abstract: Introduction Nowadays the digital technologies have become an integral part of every industry all over the world, including
healthcare and dentistry Just before a decade the 3D printing was defined as new manufacturing approach with huge future potential.
Today it becomes more and more essential part of every treatment, as it ensures much creative freedom, fast and cheap production
process and last but not least more predictable result. Aim. The aim of the current case report is to present a contemporary approach for
anterior aesthetic restoration. At the same time this report is demonstrative for the 3D printing potential today. Case Report: Anterior
aesthetic restoration was planned by a conventional way (by wax up, followed by mock up). Then the abutment teeth (13, 23 and 25)
were prepared and the desired denture design (chosen during the mock up procedure) was copied to the temporary bridge by means of
specializeddental CAD software. The temporary construction was 3D printed by stereolithographic technology. The same design was
used for final denture framework manufacturing for metal-ceramic restoration. A pattern of the framework was 3D printed and casted.
Finally, the case was finished bythe ceramic veneering according to the conventional metal-ceramic technology. Conclusion. Nowadays
digital technologies have become an integral part of prosthetic treatment of the patients. At the same time by adding the 3D printing
process as a part of the restoration manufacturing process the potential of the digitally driven dentistry become almost infinite.
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1. Introduction interest in aesthetic restoration of the maxillary frontal area
of the dental arch. (fig. 1)

Nowadays the digital technologies have become an integral
part of every industry all over the world, including
healthcare and dentistry. [1,2,3,4,5] Actually, the
CAD/CAM technology is not a brand-new process, as it is
involved in 1970s, but the development of the information
technology and the lack of materials with specific properties
delay its use and progress by two or three decades. During
the last 15 years the CAD/CAM technologies are develop
with unusual speed. Manufacturing technologies in dentistry
like CNC milling which was revolutionary before a couple
of years as today are substituted by additive manufacturing.
[1,2] Just before a decade the 3D printing was defined as
new manufacturing approach with very big future potential.
[3,4,5] Today it become more and more essential part of
every treatment, as it ensures much creative freedom, fast

predictable result. At the same time a numerous type of new It is apparent that tooth 12 is missing, tooth 22 is rudimental
materials with various features are involved. [6,7,8,9,10] tooth and tooth 21 is in mal position.

This makes the process suitable for various range of ] . ) .
laboratory and clinical procedures. [11, 12, 13, 15, 16, 17, Maxillary and mandibular impressions were taken at the

18, 19] same visit. In addition a centric occlusion and face bow
registers were taken. Finally, the fixed partial denture 23-X-
2 Aim 25 (FPD)was temporarily cemented. At dental laboratory the

two impressions were poured and the casts were mounted in
articulator class three. Then a wax up was made in order to
be planned the possible restoration of the maxillary frontal
segment. (fig. 2)

The aim of the current case report is to present a
contemporary approach for anterior aesthetic restoration. At
the same time this report is demonstrative for the 3D
printing potential today.

3. Case Report

Ad43-year-old female patient who came to our practice
because of problem with fixed partial denture which engages
23 and 25 as abutment teeth. During the examination it was
found out that the connection between the abutment and the
mesial retainer was broken down. The patient declared her
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Figure 2: The prdject of the possible future restoration of
the maxillary frontal segment made of wax

It is important to be noted that the patient was not sure about
the final result of the restoration, all the procedures engaging
the wax up were made without any interferences to the
integrity of the cast. This would allow the mock up to be set
without interfering patient’s dentition. During the next visit
a mock up was set and the teeth design was modified
according to the patient taste. After the patient saw the result
of the mock up she agreed for the aesthetic restoration to be
done. For this reason an impression of the mock up was
made in order to save the desired smile design. As a result of
detailed analysis of the patients x-rays and clinical
examination, a conclusion was made that the teeth 11, 21, 22
were indicated for extraction, because of their poor
periodontal condition. At the same time this action will
ensure better option for optimal aesthetic result to be
achieved.

During the next visit teeth 13, 23 and 25 were prepared for
full veneer metal-ceramic crowns. At the same visit three
immediate temporary crowns were fabricated of acrylic
resin. Then an impression was taken from both dental
arches, including the prepared teeth. Then a facebow and
centric occlusion register was taken. At dental laboratory
both impressions were poured. The casts were mounted in
class three articulator. For the purpose of the mounting
procedure a Splitex® system, AmannGrribach™ was used.
During the next step the casts were scanned by a laboratory
scanner, which was calibrated for working with Splitex®
system. This will allow the software to know where exactly
the cast is located and to reproduce accurately the desired
relation between the two jaws. An additional scan was done,
which collects the information from the smile design which
is approved by the patient. By using a specialized dental
CAD software an immediate fixed partial denture (abutment
teeth 13, 23 and 25) was designed. The design of the
immediate FPD was planned to be an absolute copy of the
approved smile design (fig. 3). The denture was materialized
by a laser stereolithographic 3D printed (Form 2™,
Formlabs™) of resin that is indicated for fixed temporary
restorations (fig. 4). Two pairs of restorations were 3D
printed at once, just in case of possible denture fractures as a
result of the masticatory function or different treatment
procedures. After the restoration were made, they were
rinsed by 99,9% isopropyl alcohol and finally post-cured
according to the producerprescription. Finally, the

supporting structures were eliminated and the dentures were
tried on the stone cast and polished afterward.

Figure 3: The digital pattern of the immediate fixed partial
denture

Figure 4: 3D printed immediate fixed partial denture.

During the next visit the three immediate full veneer crowns
were removed and the cement remnants were eliminated
(fig.5). The teeth that were planned for extraction were
removed and procedures for guided bone regeneration were
made immediately after the extraction. During the same visit
and just after the surgical procedures the immediate fixed
partial denture was fixed to teeth 13, 23 and 25 (fig. 6).

Figure 5: Prepared abutment teeth 13, 23, and 25 for full
veneer crowns after removal of immediate full veneer
crowns and before the extraction of the indicated teeth.
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mediate FPD just after the extraction of
teeth 11, 21 and 22.

Figure 7: A, B The contour of the soft tissues of the
edentulous alveolar ridge at the region of teeth 12, 11, 21
and 22.

Figure 6: Te

The patient visited our practice two months after the suture
removal, because of COVID infection and the need of
rehabilitation treatment after the illness. Then the temporary
restoration was removed and the pontic was relined in a way
that an ovoid design to be achieved. Because of the
advanced tissue regeneration, the soft tissues had to be
surgically modified in order to achieve the desired soft tissue
configuration.

During the next visit the aesthetic result was evaluated and
some more relining procedures of the pontic were done (fig.
7). The ovoid pontics were modified by adding or removing
a little portions of acrylic resin underneath. Once the desired
aesthetic result was achieved, the immediate fixed partial
denture was duplicated and was used for impression of the
soft tissues under the pontic (fig. 8). The duplicated
construction was integrated in the final impression, which
was made according to the conventional double layer double
phase technique with an additive silicone (fig.9). In addition
a centric occlusion and facebow register were taken in order
to allow a proper orientation of the cast in the articulator.

Figure 9: The final impression taken by the double phase
double layer technique. It is important to be noted that a
special clutch that contains a duplicated pontic design of the
immediate FPD is fabricated, which further would be
integrated in the final impression. This procedure is
mandatory in order a proper impression of the soft tissue
under the pontic to be achieved.

During the laboratory procedure a gypsum model with
removable die and also a model of antagonist were poured.
The casts were mounted in class three articulator by using
Splitex® plates, AmannGrribach™. The cast were scanned by
a laboratory scanner and imported in specialized CAD
software for final restoration designing. The initially
approved denture project was used as guide for designing
process. A digital pattern of metal denture framework was
designed. The digital approach allows a precise reduction of
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approved design in order to achieve appropriate space for
ceramic veneering. It also ensured the correspondence of the
final design to the initially approved by the patient. Finally,
a .stl file was created and then it was imported in generic
CAD software. At this stage a digital custom-made sprue
system was designed. The whole casting system (sprue
system and denture patterns) was exported in .stl file, which
was imported in another software for 3D printing process set
up (fig. 10). The pattern was 3D printed by laser
stereolithographic  printer (Form 2", Formlabs™) of
CastableWax® (Formlabs™), which is indicated for casting.
The fabricated object was rinsed by 99,9% isopropy! alcohol
and the supporting structures were remove. Then the sprue
system was fixed to the casting cone by slight portion of
wax and invested by phosphate bonded investment material.
The sprue system was eliminated and the mold was casted
and is prepared for the try-in procedure.

Figure 10: A, B. The digital denture pattern prepared for
the 3D printing process. The process was set up to be
compiled in way suitable for fabrication of CastableWax®,
Formlabs ™.

Once the try-in procedure was done the framework was
brought back to laboratory and prepared for ceramic
veneering. After the veneering process the glazed denture
was tried-in and some details which concerns dental
morphology were fixed according to the patient’s taste. The

denture was glazed again in laboratory and sent back to the
dental office for a fixation (fig. 11).

Fiure 11: The final restoration just after it is fixed
permanently to the abutment teeth.

The presented case report contains a large number of
conventional technigues, which were partially or completely
modified by the contemporary digital approaches. This
allows all the advantages of the conventional and
contemporary techniques to be combined in order to achieve
best condition for predictable and aesthetic result to be
achieved.

4. Discussion

Before a decade many authors share their opinion that the
future of dentistry is in the digital approach. Today this state
is not actual as the digital technologies has become an
essential part of the contemporary treatment approach. The
presented case report integrates the digital technologies in
just a few stages of the whole treatment process. The digital
approach substitutes some conventional procedures, but this
is crucial for the final result of the restoration, by making it
faster and more predictable for both patient and dentist.

At the same time the digital technologies are useless without
an appropriate manufacturing process. Nowadays the 3D
printing technologies have an outstanding potential. They
allow faster and more accurate production process that the
CNC milling. It is important to be noted that the additive
manufacturing also allows intricate object fabrication, as at
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the same time the wide variety of materials expand its
indications a lot wider than the computer aided milling
process.

As it mentioned the digital technologies and 3D printing
have unlimited potential, and the presented case is just a
drop in the ocean. The digital technologies can substitute
many other conventional processes like wax up or even the

impression taking. At

the same time the additive

manufacturing allows a process like casting to be left in
history. This new manufacturing method provides a freedom
to the dentist and the technician to choose the best approach
for every specific situation.

5. Conclusion

Nowadays the digital technologies have become an integral
part of prosthetic treatment of the patients. At the same time
by adding the 3D printing process as a part of the treatment
process, the potential of the digitally driven dentistry
become almost infinite. Today the dentist and the technician
can choose between a countless number of options to select
the best way for each treatment to be compiled.
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