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I case _ report

_The following documented case involves the
restoration of a maxilla (teeth 17–25) with the
listed variations in full ceramic. This detailed docu-
mentation regarding the work that was done al-
lows the reader, on the one hand, to follow the
planning and procedural process used but also to
critically evaluate the dental and prosthetic imple-
mentation on the other. The materials, instruments
and procedures used by the authors have been
listed so that the reader can also use them for sim-
ilar work.  

_Case presentation

Clinical Information
The documented case involves common base-

line findings often encountered in everyday prac-
tice. 

The 66-year-old female patient presented with
the question if the aesthetic image of the crowns
on her front teeth could not be improved. Irrespec-
tive of this esthetic concern, we also noticed, from

a clinical perspective, that some of the crowns has
loosened, some of the ceramic veneers had chipped
and that there were caries lesions at crown mar-
gins, so that the current condition had to be
deemed insufficient (Fig. 1). We made photographs
and constructed models in order make a detailed
analysis or modification recommendations, re-
spectively.

Laboratory Work—Wax-up /production of tempo-
rary restorations, braces and preparatory devices

The mounted models and photographs we pro-
vided, gave the dental technician the first opportu-
nity to assess the situation, possible problems and
feasible results. In the present case, we created a
wax-up of the front teeth (Fig. 2) to produce a plan-
ning device by using a doubling and a flexible brace
(Copyplast/Scheu-Dental), which was stabilized
with a plaster key to be inserted in the palate
(Fig.3a/b). 

At this point, the aesthetic challenges had be-
come quite clear, especially due to the severely re-

Fig. 1_Initial situation, aesthetically

and functionally insufficient dental

prosthesis..

Fig. 2a/b_Wax-up on situational

models to simulate possible future

treatment results.

Fig. 3a/b_Transfer of the wax-up

into a vacuum-formed template to

create temporary  devices.
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After the development of veneering ceramics, glass ceramics, and glass infiltration ceramics

had, for the most part, decided what kind of veneering material would be used, eg for inlays or

minor fixed restoration work, the discussion about dental ceramics has no doubt been revived

by the introduction of zirconium oxide (Kappert 1999). As a result, there still are many open ques-

tions regarding zirconium oxide, among others those pertaining to its preparation, processing

techniques and applicability for implant prosthetics.
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ceded gingiva and papillae loss. The chair-side cre-
ated temporary device created with the help of the
braces allowed for a first joint examination of the
“can restoration”. In the present case, the cutting
edges of the old restoration were used as the fixa-
tion point – sagittal and transversal overbite – with
maintained geometry but severely altered tooth
shape – elongation of the mesial and distal ridges
in order to achieve a harmonious and cosmetically
appealing overall picture. 

Clinical Information—Ceramic posts
After removing the old crowns and bridges, we

filled the existing caries lesions (Multicore, Ivoclar
Vivadent). We then removed the metal posts of
teeth 11 and 22 (Fig. 4) and prepared the teeth for
the ceramic posts (CosmoPost, Ivoclar Vivadent)
(Fig. 5). Part of the preparations for completely ce-
ramic post / stump superstructures included an in-
tracanalicular anchoring process using a Cosmo-
Post post (Ivaoclar Vivadent). The post has a paral-
lel conic shape and is made of zirconium oxide ce-
ramic. It is available in two different sizes (1.4 mm
in diameter for lateral upper front teeth and lower
jaw incisors, 1.7 mm in diameter for all other front
teeth). Completely ceramic posts cannot not be
honed, tapered or have retentions, since these
could present a predetermined breaking point. The
pressed on IPS Empress Cosmo ingot (Ivoclar Vi-
vadent) is made of zirconium oxide reinforced IPS
Empress glass ceramic.

During the preparatory work, we made sure that
_ the length of the post in the canal equals at least

the coronal length of the prosthetic restoration,
_ the post had sufficient mechanical friction in the

canal, and

_ the superstructure had a sufficiently large con-
tact surface around the canal entry.
We fixed the posts in the usual manner by using

an adhesive. We recommend a dually cured luting
cement (eg Variolink II, Ivoclar Vivadent). In order
to prevent subgingival sticking (subgingival mar-
gin) of the luting cement, we would recommend
using a retraction thread (Fig. 6). 

This procedure should be used for the aestheti-
cally important front teeth area of the upper and
lower jaw, but not for patients with bruxism and/
or suspected bruxism, an occlusion/overbite, a
supragingival hard tooth structure of less than
2–3mm, a circular equigingival destruction or an
allergic reaction to components used for this pro-
cedure.

Laboratory Work—Construction of the completely
ceramic posts

A non-segmented model was produced in the
labs. The stumps were sealed with a clear gloss. We
used a silver gloss (silver spacer/SW-Dental) as a
die spacer.

After insulation of the stumps, (Die Lube by Ney)
the superstructures were cast on the zirconium ox-
ide post (CosmoPost/Ivoclar) with an organically
stained wax. For orientation purposes, we used a
vacuum-formed template of the wax-up, which
was found to be very helpful. With these helpful de-
vices, we were able to model the superstructure. It
is important to note, however, that the template
was perforated in the area of the post, because the
post must maintain its entire length for the press-
ing process. After embedding and heating the muf-
fle, the CosmoPost post was pressed with the spe-
cial Cosmo ingot by Ivoclar, a procedure quite sim-

Fig. 4_Status post removal of the

bridge at the front teeth of the upper

jaw, metal  posts still in situ.

Fig. 5_Preparation for insertion of

full-ceramic posts.

Fig. 6_Fixation of the full-ceramic

posts with a dually cured luting ce-

ment. To protect the gingival from ex-

cess cement, threads were applied.

Fig. 7 a/b_Clinical, pre-implantation

situation. 

Fig. 8_Try-on of the drilling template

with the titanium sleeve.

Fig. 6 Fig.  7a Fig.  7b Fig.  8

Fig. 3b Fig.  4 Fig.  5
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ilar to other common pressing procedures for
crowns and inlays. After embedding and adjusting
the post, it was then shortened to its desired length
by using water as a coolant. The superstructure was
then slightly revised.

Clinical Information—Implantation: Planning,
execution, impression

After fixing the posts, we constructed a tempo-
rary structure (Luxatemp, DMG) in accordance with
the wax-up and built up the pontic 21 with a con-
nective tissue graft. This thus ideally established
tooth position, which has also been transferred to
the temporary structure, also serves as orientation
for the creation of the drilling template. The tem-
porary structures with inbuilt guide sleeves (tita-
nium sleeves for drill � 2mm, CAMLOG) fulfill all
the necessary requirements such as very good tem-
plate stability and sufficient space for mobilization
of the mucoperiosteal flap (Fig. 7 a/b, 8). During the
surgery, we inserted an implant with a length of
13mm (� 4.3mm, Screwline, CAMLOG) after
preparation of the Proc. alveolaris regio 24 and
11mm long implants into regio 14, 15 respectively
(� 3.8mm, Screwline, CAMLOG). In regio 14, the
slight buccal bone deficit was filled in with bone
splinters from the implant channel (Fig. 9–11). In
quadrant II (Fig. 12), we used some Bio-Oss Spon-
giosa (particle size 1–2mm, Geistlich Pharma), and
covered the augmentation with a biodegradable
membrane (Bio-Gide, Geistlich Pharma). 10 weeks
after the insertion of the implant, we added the
prosthetic. The molding was done using an individ-
ual impression tray and Impregum (3M ESPE). We
used bolted impression posts for the open tray im-
pression.

Laboratory Work—Production of full-ceramic
abutments and zirconium structures

Over the years, we have worked very effectively
with non-segmented models that do not allow for
any tolerances. As a result, the rate of interproximal
and occlusal corrections, which are always very un-
satisfactory procedures for the dentist, have been
reduced to a minimum. With regard to implants, we
prepared gingival masks analogously to this proce-
dure. The stumps were protected with Erkoskin by
Erkodent® in preparation for the making of the
model (Fig. 13). As a second step, we then prepared
the individual stumps needed to form the edge. 

First, we reduced the zirconium oxide sleeves
produced by CAMLOG (Fig. 14). They come in three
parts, the titanium base part, the zirconium oxide
sleeve and the abutment screw. We honed the
sleeve prior to affixing it to the base part by using
water as a coolant and by using forms previously
prepared for the desired situation. We always took
the sleeve off the model and screwed it during the
honing process onto the plastic holder by CAMLOG
(Fig. 15). We also attached a guide rail to keep the
zirconium superstructures from twisting, making
sure that this area also had a minimum thickness of
0.5 mm. After the completion of this procedure, we
glued both parts with Panavia F 2.0 by Kuraray Den-
tal (Fig. 16a/b and 17).

We made the framework with the manual sys-
tem by Zirkonzahn which, in our opinion, is ideally
suited to create an optimum supporting frame-
work that can be formed and set up in accordance
with our experience. The modeling was done with
light curing plastic. Subsequently, the individual el-
ements were clamped into special frames and
transferred with the drill unit by Zirkonzahn (three-
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Fig. 9 Fig. 10 Fig. 11 Fig. 12

Fig 9_Presentation of the alveolar

process in quadrant II after mobiliza-

tion of the  mucoperiosteal flap.

Fig. 10_Marking of the implantation

location and axis.

Fig. 11_Inserted implant with local

augmentation.

Fig. 12_Implant channel in 

quadrant I.

Fig. 13_Non-segmented master

model with protective film.

Fig. 14_Zirconium oxide sleeves in

their raw form.

Fig. 15_Zirconium oxide sleeves on

the plastic holder, ready to be honed.

Fig. 13 Fig.  14 Fig.  15
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dimensional pantograph) into a pre-sintered zirco-
nium oxide block. Prior to the sintering process, the
frameworks were color stained. After the sintering
process, we fitted the crowns to the separate indi-
vidual stumps, tapered and reduced the edges with
a water-cooled turbine and compared the struc-
tures to the master model (Fig. 18). We had pre-
pared an insertion device to assist with the adap-
tation of the abutment. In this device, each abut-
ment together with its guide rail can be locked in
place to protect it from twisting. These devices
were made from light cured tray material, reduced
at the transition to the abutment and lined with
Pattern Resin LS by GC and marked with abbrevia-
tions for region and direction. The crowns were
provided with occlusal stops made of Pattern Resin
LS in order to prepare for the occlusal adjustment
and/or occlusion check on the fitting day.

Clinical Information—Try-on of the abutments and
zirconium structures

The ceramic superstructures (CAMLOG) were
inserted with the transfer device. This allowed a
quick and controlled transfer of several individual-
ized superstructures (Fig. 19). The frameworks were
fitted to the abutments (Fig. 20 a/b) as well as the
abutment teeth (Fig. 21) and the exact fit was
checked by the fit checker in black color. The color
modification makes for a contrast rich image of im-
printed areas within the ceramic framework. The
occlusion was also subsequently checked with Pat-
tern Resin (Fig. 22).

Laboratory Work—Ceramic veneers
After this process, the lower jaw model was re-

mounted and the zirconium oxide framework ve-

neered with ceramic by Zirkonzahn®. Using the
wax-up, the temporary device as well as the subse-
quently prepared and transferred silicone key as a
reference, we had optimum design and shaping
conditions that should allow us to provide the pa-
tient with a result that bears no surprises and that
provided everyone involved with a great amount of
measurements and planning security with regard
to tooth shape, size and position. Good preparation
and planning only pays off weeks later or, as in this
case, months later (Fig. 23–25).

Clinical Information—Integration
After another fitting, checking of the frame-

work fit and the occlusion, the prepared teeth were
then cleaned (polish paste, polish brush), the
crowns and bridges cleaned and fixated with RelyX
Unicem (3M ESPE).

The final pictures document the results of this
treatment, which is harmonious and satisfactory
for everyone involved (Fig. 26 a/b).

_Discussion

Thanks to the fast developments in the area of
high-performing ceramics in the dental industry,
dentists as well as dental laboratories are faced
with the exciting challenge to perform restoration
work by using this effective material and by trying
different ways to use it. While only very few labs
used this material years ago, because the invest-
ment was so difficult to calculate today, most lab-
oratories are able to use it. Dentists, however, have
become so experienced with this zirconium oxide
that it is now being used for many different proce-
dures.

Fig. 16 a/b_Gluing of zirconium ox-

ide sleeve to the titanium base.

Fig. 17_Finished superstructure on

the master model.

Fig. 18_Zirconium oxide structures

for insertion / veneer prepared.

Fig. 19_Insertion of the fulll-ceramic

superstructure with a try-in device

fitting of the framework of the front

tooth bridge.

Fig. 20 a/b_Tried-in full-ceramic

superstructure.

Fig. 18 Fig.  19 Fig.  20a Fig.  20b

Fig. 16a Fig.  16b Fig.  17
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Biological aspects of ceramic implant superstruc-
tures

The morphology of the periimplant soft tissue
around the titanium abutment is well documented
(Berglundh et al. 1991). Animal studies showed
that abutments made of aluminum oxide and/or
zirconium oxide have a mucosal morphology sim-
ilar to titanium, i.e. these materials seem to be com-
parable for this indication from a biological per-
spective.

Effects of posts on tooth coloration
It has been said that posts, which have a differ-

ent color than teeth, make teeth and the marginal
gingiva appear grayer when implanted in a tooth
and thus have a negative aesthetic effect. In a study
with the post materials titanium, carbon fiber, glass
fiber and zirconium oxide (crown: ProCAD, Cerec)
this effect could not be proven with regard to the
root area. The results with regard to the color of the
crown are significantly different! With a ceramic
layer of <1.5 mm, the crown looks significantly
darker when carbon fiber and titanium superstruc-
tures are used (Hämmerle et al. 2005).

Clinical survival rates of full-ceramic restorations
In a systematic overview of German and English

literature, Hämmerle et al. (2005) found that glass
ceramics show an annual failure rate of 2.1% when
used as crowns in the front and posterior tooth ar-
eas. In contrast, glass infiltrated ceramics show a
failure rate of 0.8% and densely sintered Al203

crowns a rate of 0.6%. In comparison, Kerschbaum
(1991) demonstrated in an older publication with
the same criteria for VMC crowns a failure rate of
2.9%. Zirconium oxide ceramics are very promising

with respect to durability–but it will still take many
more years and even decades until studies can
show comparable long-term results for metallic or
metal ceramic restorations._
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Fig. 21_Fitting of the framework for

the front tooth bridge.

Fig. 22_Fitting of the zirconium caps

in the area of the posterior teeth and

Remounting record. 

Fig. 23_Zirconium oxide superstruc-

ture.

Fig. 24_Zirconium oxide crown with

the distinctly visible guide rail.

Fig. 25_Occlusive view of the fin-

ished right quadrant.

Fig. 26 a/b_Final picture after

cementing.

Fig. 25 Fig.  26a Fig.  26b

Fig. 21 Fig.  22 Fig.  23 Fig.  24


