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Introduction
The patient had lost tooth 11 due to an endodontic
complication. When this tooth was extracted, tooth 15 was
transplanted into the space left by tooth 11 and the gap was
preserved by means of orthodontic measures. As the healing
process had been successful, we were able to grind the
premolar tooth to the required shape and prepare it for a
crown. To improve the overall esthetics, we decided to
additionally place nonprep veneers on teeth 12, 21 and 22.
Furthermore, the canines were to be built up with composite
material to ensure proper function.
Time and again, restoring upper anteriors proves to be a
challenging task to the dental team. Criteria such as
esthetics, function and strength have to be individually
assessed in each case. However, due to the developments in
the field of dental materials, today’s dental teams have many
all-ceramic restorative options at hand. From zirconium
oxide-based framework materials to press ceramics and layer
ceramics for individualized layering on refractory dies, the
range of materials for the fabrication of dental restorations
is immense.
The lithium disilicate (LS2)-based IPS e.max® Press ceramic
is an ideal material for cases where single-tooth restorations
with exacting esthetics are required. With this material, the
wax model is precisely reproduced with the ceramic material
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Figure 1: Initial situation: transplanted premolar in place of tooth 11.

and the fully anatomical restoration is characterized with
stains and then fired. A more exacting option would be to
use the cut-back technique, in which Impulse and Incisal
materials (of the IPS e.max® Ceram range) are applied in the
occlusal and incisal areas of the pressed framework. By
applying small amounts of layering material, highly esthetic
restorations can be achieved in just a few steps.
The same applies to the fabrication of ceramic veneers: on
the basis of a wax model, partially or fully anatomical
restorations are pressed with ceramic and subsequently
characterized by means of stains and layering materials. The
individual build-up of the veneers with layering materials of
the IPS e.max Ceram range on refractory dies is a more timeconsuming and demanding option. The outcome, however,
makes the additional effort worthwhile.

Clinical

Figure 2: Incisal view of the initial situation on the stone model.

Figures 3 and 4: Wax-up for the intraoral transfer to a mock-up.

Figure 4.

Figure 5: Mock-up in place in the patient’s mouth.

Figure 6: Fabrication of the working model with removable dies.

Figure 7: The refractory dies can be directly repositioned in the working model.

Patient case

outcome. When we measured the preoperative model, we
noted that the width of the orthodontically modified gap
was somewhat too large in relation to the width of tooth
21. The immediate solution we thought of was to build up
the mesial aspect of tooth 12 with composite material to
restore the harmonious relationship between the central
incisors. However, this would have caused the lateral incisors
to be in disharmony. Another criterion was the length/width
ratio of the anterior teeth (odontometrics). In order to
achieve a harmonious appearance that matched the age of
the patient, the incisal areas of the anteriors would have had
to be lengthened by 1 to 1.5 mm. These aspects were

The 32-year-old female patient came to our clinic after the
orthodontic treatment had been completed and the
transplanted premolar tooth had healed in place (tooth 15
was transplanted to the gap left by tooth 11) (Figure 1). She
wished to have the transplanted tooth modified to obtain
an impeccable esthetic appearance.
We relied on preoperative models to understand the case
and discussed the various options on the basis of a wax-up.
As shown in Figure 2, the transplanted premolar has a strong
vestibular inclination as a result of its specific anatomy. This
was a complicating factor in achieving a harmonious

INTERNATIONAL DENTISTRY – AFRICAN EDITION VOL. 2, NO. 6

55

Edelhoff et al

discussed with the patient and visualized with models and
the wax-up. A goal was defined together with the patient,
and we eventually decided that one crown (tooth 11) and
three veneers (teeth 12, 22 and 21) were needed. The waxup was optimized accordingly and an esthetically pleasing
final goal was developed (Figures 3 and 4).
To provide a better preview of the final outcome, the
finalized wax-up was transferred to a mock-up by means of
a template. The patient was thus allowed to gain a more
detailed impression of the outcome that was planned before
the treatment commenced (Figure 5). She agreed to have the
final restorations fabricated on the basis of this mock-up.
Figure 8: The preparation margin was marked on the refractory dies.

Prosthetic planning
If, as in the present case, a restoration has to be made in a
largely healthy masticatory system, the question arises as to
how it should be fabricated. Whenever possible, an
adhesively cemented, conservative all-ceramic solution
should be chosen. Veneers made of layering ceramic, such as
the nano-fluorapatite glass-ceramic IPS e.max Ceram, on
refractory dies can be fabricated with very thin wall
thicknesses and with pleasing optical effects. If a noninvasive approach is pursued, this type of restoration allows
you to exploit its full potential in terms of esthetics and
function. In this case, tooth 11 was prepared according to
morphological guidelines and conditioned for the placement
of an all-ceramic crown, which was individually layered in
the incisal area.

Figure 9: Firing of the ceramic materials on the refractory dies.

The working model
After preparation and impression-taking, we fabricated the
restorations on the model. As we needed refractory dies to
complete the individually layered veneers, we prepared a
model with removable dies (Figure 6). As a result, we were
able to precisely reposition the doubled dies in the model of
the initial situation when the materials were fired. It is crucial,
however, that the dies are fabricated with utmost precision.
Undercuts had to be prevented at all cost. For an optimal fit
of the dies on the model, it is advisable to create parallel
surfaces which do not allow for any torsion movement of
the dies. A guidance groove is therefore not necessary
(Figure 7). If the work is carried out precisely, the method
described herein allows a high accuracy of fit to be achieved.
After the glaze firing, the completed restorations showed an
accurate fit also in the vertical dimension almost at once.

Fabrication in the dental lab
Figure 10: Mamelon structures were created.
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The information captured in the previously completed
wax-up was transferred to the working model by means of
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Figures 11 to 13: Much attention was also paid to the creation of the
surface texture.
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a silicone template, which was additionally fine-tuned to
the situation. Then, another silicone template was
prepared, which served as a reference for the subsequent
ceramic layering.
Depending on the material used, the refractory dies are
left to dry for one day after fabrication without additional
heat. If required, they may be degassed. It is important
that the dies are immediately removed from the silicone
matrix after the 45-minute setting time, as the die material
may start to dissolve the silicone material after longer
contact. Subsequently, the preparation margin of the
veneers is marked on the dies with a refractory pencil and
wash firing is conducted (Figure 8). A thin application of
material ensures that the ceramic layer is even and
homogeneous, which is important for the fit of the
veneers. It is advisable to use a clear, transparent material
for wash firing, for instance IPS e.max® Ceram Transpa
clear or IPS e.max® Ceram Add-On Incisal. In order to keep
the shrinkage as low or as constant as possible during the
main firing cycle, it is possible to create an “isthmus“ with
ceramic material. In this case, this structure was created in
the cervical area (Figure 9).
Layers of an even thickness were then applied. Starting
in the cervical area, Dentin materials were used first. The
incisal portion was created in accordance with the patient
situation and supplemented with the suitable Incisal and
Transpa materials (Figure 10). This procedure was used to
create individual characteristics (eg mame - lons,
opalescent areas) against a translucent background. The
intensity of the materials that were used could be precisely
controlled and was not hampered by the opaque effect
that is sometimes caused by an underlying layer of dentin
material. The crown on tooth 11 was fabricated in the cutback technique. The IPS e.max Press LS2 framework which
was required for the crown was fabricated at the same
time as the veneers. Subsequently, the incisal third of the
framework was individually layered with IPS e.max Ceram
veneering materials. With this procedure, optimum
integration of the restoration into the surrounding tooth
structure and a shade effect that was identical to that of
the veneers was achieved. After the Dentin firing process,
in which the shade was adjusted, the crown and the
veneers were fitted on the model, the proximal contacts
were designed and the shape and surface structure of the
restorations were created in accordance with the situation
using silver powder (Figures 11 to 13). With the final glaze
firing, the ceramic layering was completed. The investment
material was removed using 50-μm glass polishing beads
and a pressure of 0.5 bar (7.25 psi) (Figure 14).
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Figure 14: The completed restorations prior to seating.

Figures 15 and 16 In place: The outcome was precisely in line with the treatment plan and made both the patient and the treatment team happy.

Seating the restoration
A water-soluble gel which burns out without leaving
residue was used to secure the sandblasted restorations in
place on the model. This allowed us to check the
laterotrusive and protrusive movements and to adjust the
restorations by means of rubber instruments where
necessary. Taking the functional aspects already
incorporated in the wax-up into account, we built up the
canines with composite material. A canine-based dynamic
occlusion that relieved the anterior restorations was thus
ensured.
Prior to being seated, the veneers were etched with
hydrofluoric acid, which was carefully rinsed off after 20
seconds. The restorations were then silanized and
accurately seated according to the established protocol for
60
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adhesive cementation.
At the recall appointment after seven days, the teeth
were rehydrated and the soft tissue had recovered from
the intervention (Figures 15 and 16).

Conclusion
The case described in this article shows how complex
treatment concepts can be systematically implemented
by the dental team on the basis of a detailed plan. Thanks
to the intensive counselling of the patient and planning of
the treatment by means of the transfer of the mock-up to
the patient’s mouth, a high-quality, esthetically satisfactory
outcome was achieved.
Reprinted with permission by Reflect 03/11

