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Nowadays, aesthetic planning and step by step prototyping rep-

resent standard procedures for anterior restorations. Different 

methods can be applied to a varying extent depending on the 

complexity of the case or the level of the patient expectations. In general, 

measures with the aim to ensure aesthetic results of high quality can be cat-

egorized as follows:

[ A ] Analysis  

(e.g. analysis directly on the patient, photographic analysis, 

 model analysis, digital 3D analysis)

[ B ] Planning  

(e.g. Wax-Up, 2D or 3D Imaging, virtual Wax-Up, Smile Design)

[ C ] Prototyping and Try-Ins  

(e.g. Mock-Up, lab made provisionals, wax try-in, 

 framework or bisque try-in)

[ D ] Final restorations

Among the most commonly applied auxiliary procedures, lab made proto-

type composite restorations are employed by us routinely. These allow for 

a reliable validation and approval of aesthetic, phonetic and functional as-

pects over a certain time of incorporation in the mouth of the patient as 

well as communication of the same to the dental technician. Furthermore, 

they provide information on the long term prognosis in regard to biologi-

cal factors such as the endodontic or periodontal state. Last but not least, 

the suitability for cleaning and the acceptance of the patient is ensured and 

the patient’s confidence in the end result reinforced. This procedure has 

proven well over many years and allows predictable optimization in regard 

to the patient’s specific situation and the needs of the patient. The option to 

modify temporary composite restorations easily and efficiently by shaping 

or by adding of material enables us to produce a situation in the mouth that 

is accepted by the patient and does not require significant changes when 

manufacturing the final restorations. 

Yet, one peculiar difficulty still exists with this method, namely to copy 100% 

precisely the prototype restorations which are seated fast in the patient’s 

mouth. Usually an impression is taken from this situation, which is poured 

and the model of which is meant to serve as a guide for comparison for the 

dental technician. Either such a model is used as visual orientation simply 

placed close to the work in progress or silicon negative matrices are taken 

from it to be used as an index brought in contact with the master model. 

Nevertheless, these options facilitate a precise copy of the reference teeth 

only a very limited way. Several reasons among others account for this:

•  The eye is not a measuring instrument. Our optical sense can be de-

ceived very easily and to a large extent.

•  The strengths of manual craft do not lie in the exact copy of a template 

but in original creation. 

•  Silicone indices reproduce only partial aspects i.e. single contours of the 

complete shape. 

•  Templates that are not located at the same place on the master cast as 

the final work must always be compared over a spatial and/or temporal 

distance with the piece of work that is in progress.

•  Measurements with calipers are time consuming and prone to errors 

and require unambiguous reference points. Three-dimensional features 

like ridges or corners are difficult to ascertain, even with additional 

marker points. 

•  Layered ceramics always shrinks during baking. This creates an inherent 

difficulty to match a given surface shape along with an intended inter-

nal layering.

As opposed to this, computer assisted automatic production methods are 

especially capable of duplicating the entire 3D geometry of objects up to 

an accuracy of a few microns. In the following, a method is presented that 

exemplifies on a patient case how CAD/CAM technology can be utilized for 

the precise replication of a master.

INTRODUCTION
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CASE PRESENTATION
ALL-CERAMIC CROWNS AND PARTIAL CROWNS 
ON UPPER ANTERIOR TEETH

The patient, a 68-year-old female, wished for the renewal of seven 

pre existing upper anterior all-ceramic restorations due to dif-

ferent reasons. Among others, the patient was not satisfied at 

all with the rather dark and chromatic shade and the simple shape with 

smooth surfaces (Fig 1).

Having evaluated this as a fairly straightforward case, after the removal of 

the existing restorations and the preparation of the teeth, already the final 

impressions could be taken.  Based on this, lab fabricated prototype resto-

rations were fabricated from composite material (Sinfony, 3M Espe, Seefeld) 

(Fig 2). 

At the checkup appointment after several days of incorporation time, mi-

nor changes were performed intraorally. Primarily, the volume of the cen-

tral incisors was built up on the labial surface, because the incisal edges 

were rather thin after the necessary functional adjustments due to a tight 

horizontal overbite. Simultaneously, the width of the centrals was increased 

slightly to the distal as the width ratios of the central and laterals seemed a 

bit too uniform the central not being sufficiently dominant (Fig 3). 

After the patient had agreed to the modifications, a precise intraoral scan 

was taken of the situation for further reference (Lava COS, 3M Espe Seefeld)

[ 1 ] Initial situation: Preexisting all-ceramic 
partial crowns (13-21,23) and crowns 14, 22 
which were to be replaced because of mainly 
aesthetic reasons. The restorations were 
too brownish dark and of uncharacteristic 
uniform shape. (Provisionals on 33-37)

[ 2 ] Lab made composite prototypes 
immediately after provisional cementation.

[ 4 ] Intraoral scan (LAVA COS) of the 
corrected composite temporaries as 
template for the final work.

[ 3 ] The prototype restorations after a few 
days and after minor modifications of the 
shape of the central incisors (see text).
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Based on the digitized temporar-

ies combined with a lab scan of 

the preparation model 1:1 pattern 

crowns were constructed with stand-

ard copy-cad method changing the 

shapes as little as possible (Fig 5).

The designs were milled from an 

opaque medium grey resin blank 

that had been poured manually 

(Fig 9) with a Zirkonzahn M1 System 

(Figs 10 and 11).

[ 5–8 ] CAD model of the pattern crowns (green). 
The shapes were altered as little as possible 
and copied from the imported intraoral scan 
(turquoise).  

[ 9 ] Milling blank made of opaque grey resin. 
Made by Norbert Wichnalek MDT, Augsburg.  

[ 9 ]

[ 10 ] Template resin crowns 14-23 on 
the not sawn master die from frontal 
and occlusal view.

[ 11 ] Alternating check of the anatomically reduced coping wax-up 
of the centrals (S-U-Ästhetikwachs-O, Schuler-Dental, Ulm)  and the 
grey template crowns on teeth #2, #3 and 14 with silicone matrices 
(Knetsilikon 85 Shore, Briegel Dental, Sauerlach).
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[ 12 ] Alternating control 
of the anatomically 
reduced coping wax-up of 
the laterals and the grey 
template crowns on teeth 
#1, #3 and 14 with silicone 
matrices.

[ 13 ] Alternating check of the 
anatomically reduced coping 
wax-up of the canines and 
the grey template crowns 
on teeth #1, #2 and 14 with 
silicone matrices.

[ 14 ] Alternating 
arrangement of the crowns 
during porcelain layering in 
different combinations. All 
variations are possible and 
will ensure trueness to all 
dimensions.

[ 15 ] Alternating control 
of the crowns during 
porcelain layering in 
different combinations. 
Precise reproduction 
of 23.
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[ 16 ] Finished veneered partial 
crowns and crowns on the 
master die. (LiSi ceramic on 
IPS e.max Press MO1)

[ 17 ] Final result intraorally. 
The restorations could 
be cemented without any 
further modifications.
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Unfortunately, it did happen in the past in our practice that the final ceramic 

work did not correspond exactly with the previously established and ac-

cepted temporary solution. When this happened in a magnitude where the 

patient noticed and complained about, it necessitated additional correc-

tions or even redos. Also, it is not easy to explain to a patient why the tested 

and proven reference was not “simply” carried over. It is not in the interest 

of either the dentist or the dental technician to accept repeated try-ins and 

amendments. 

Our experience with some clinical cases where we used wax-ups as refer-

ences directly on the preparation models proved to us, that this is the most 

reliable method to ensure the correct shaping of crowns and veneers. Ap-

plying this approach, the reference objects are located as close to the final 

work as possible. Other than in the computer, physical objects cannot be 

superimposed directly onto each other, so this is the next best way. 

[ 19 ] Direct 3D comparison of the 
prototype crowns and the final 
restorations. Within the tolerance 
range of ± 0.3 mm the greatest 
part of the surface corresponds 
to the previous situation. 
Small improvements on the 
final ceramic work lead to a few 
deviations mainly on 12 and 23.

[ 18 ] Clay Render of a scan 
of the Anteriores model F31 
www.anteriores.de

DISCUSSION

The width of each restoration is defined unambiguously by the proximal 

surfaces of the template crowns. The oro-vestibuar position and thickness 

of the incisal edges are directly comparable to the neighbor teeth. The 

same applies to the tooth axes and overall shape. All possible combinations 

in arranging the ceramic workpieces and the grey templates can be used. 

When silicon matrices are used, then the pattern crowns facilitate the exact 

positioning of the same. The full 3d shapes of the teeth become visible in 

a very immediate manner, be it next to each other or consecutively when 

exchanging the parts.

We definitively prefer opaque grey wax for wax-ups and similarly grey resin 

for these reference crowns. The reason being that grey as a neutral color 

does not distract the eye from pure shape and because medium grey exhib-

its the largest dynamic range from black (shadows) to white (highlights) and 

reveals the form in the best way.
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Dr. Hajtó (1968) graduated from the University of 
Munich / Germany in 1993.

Since 1995, Dr. Hajtó has been running a private 
practice in the heart of Munich together with his 
partner, Dr. Costin Marinescu DDS. They spe-
cialize in aesthetic fixed and removable pros-
thodontics and complex restorative dentistry 
(www.smile-art.de). 

Dr. Hajtó’s clinical work includes all-ceramic 
restorations, complex aesthetic dentistry cases 
and implant crowns and bridges. He possesses 
many years of clinical experience in both con-
ventionally cemented and adhesively bonded 
all-ceramic restorations.

Besides his clinical activities, he is the author of 
numerous publications. He is both a nationally 
and internationally active lecturer in the field 
of dental aesthetics, all-ceramic restorations, 
CAD/CAM, digital dentistry and complex pros-
thodontic treatments. In addition, he is author of 
the book  “Anteriores – Natural Beautiful Teeth”, 
teamwork media, published: June 2006. Author 
of the chapter “Veneers” in Roland Franken-
berger (ed.) Adhäsive Zahnheilkunde, Deutscher 
Ärzte-Verlag 2012. Dr.  Hajtó is founder and 
chief innovation officer of biodentis GmbH 
(www.biodentis.com). 
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1999–2003 dental technician in several dental labs in Vienna, 
among others the laboratory of Christian Smaha

2003–2004 dental technician at Dental Design Peter Biekert 
in Stuttgart

2004–2008 responsible for the management and 
development of a dental lab in Graz 

2007 first place at the international award 
„Das Goldene Parallelometer“ and 
Winner of the Aesthetic Award of Creation 
– Willi Geller

Since 2007 several publications in different international 
journals and continuous teaching at courses and 
lectures

2008 (after June) Development and management of 
Dr. Hajtós dental laboratory in Munich

Since 2012 own dental laboratory 
„Made By Uwe Gehringer“ in Munich

PRIMARY COMPETENCE

• Complex prosthetic fixed reconstructions 
(tooth and implant supported)

• Demanding aesthetic and functional restorations

• Sinter compound technology

• Laminate Veneers 

• Patient management during the 
complete treatment phase

 This is also the reason why in professional computer graphics so called “clay 

rendering”-shaders, which imitate the appearance of typical grey modeling 

clay, are used for the evaluation of any modeling results (Fig 18). The silver 

powder, often used in dental technology, serves similar purposes.

It may always happen, that during the manufacturing process of the final 

work, small mistakes are recognized on the reference crowns. But these too 

can be accounted for and corrected much more precisely and predictably 

with the method presented here, as an exact reference is available.

All in all, it can be concluded that with freehand methods or less immediate 

references it would not have been possible so easily to replicate the planned 

shapes. Figure 19 shows the degree of trueness of the case at hand. 

This approach exemplifies how CAD /CAM technology does not so much 

replace the craft of dental technology but enriches it in very useful ways.




