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In the 1980s, dentists were concerned with the manner in
which colour (ie, hue, value, chroma, translucency/opacity) was
defined and communicated to the laboratory technician for the
fabrication of aesthetic restorations (Touati et al, 1999). 

The question invariably rose as to how the colour of a natural-
appearing restoration should be described, and a number of 
communication protocols were developed in an attempt to 
establish an adequate language for communicating the variety
of colours present in dental porcelains. These attempts were
based on the premise that prosthetic restorations do not
resemble natural teeth simply because they are white. However,
despite these efforts and progression in the reproduction of
colour, the shape and position of restorations often appeared
somewhat unnatural and compromised from an aesthetic
standpoint (Romano  et al, 2005).

Customising restorations
As dental materials and colour definitions evolved into the 

present, clinicians and laboratory technicians have begun to
focus on a different set of criteria for the development of
aesthetic restorations. Fundamental to this modification of
thinking was the realisation that teeth were too often being
fabricated with symmetrical form and colour that compromised
the aesthetics of the definitive restorations. It became evident
that clinicians and technicians alike did not always adequately
understand the role of the teeth in the aesthetic zone, and their
importance in conveying the personality of each individual. The
responsibility for this situation can be attributed to several
factors:

• Anatomy textbooks with standardised ‘theoretical’ forms
• Geometric alignment concepts that result from orthodontic 

principles
• Low-resolution, two-dimensional images of teeth in the

media that suggest the wrong images of beauty to patients.

Each of these sources falsely proposed that straight, white
teeth were aesthetic. In the 1990s, however, both clinicians and
technicians began to routinely identify the subtle characteristics
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that existed in each tooth and in each arrangement; differences
that existed in each patient based on personality, race, sex, and
age. These professionals realised that the notion of an
‘aesthetically correct’ tooth was completely inaccurate, and
began to request the customisation rather than the
standardisation of each prosthetic restoration. Essentially, they
were responsible for the idea that beauty is best represented
through the diversity that exists in the natural dentition. In this
manner, restorations were fabricated with an increased emphasis
on the charisma of the results rather than on form and
geometric alignment.

TTAABBLLEE 11::  TTHHEE  GGOOLLDDEENN  PPRROOPPOORRTTIIOONN

Euclid is often credited with framing the
concept that dentists use as the Golden
Proportions. This states, ‘In order for an
unequally divided space to be aesthetically
pleasing to the eye, the ratio between the
smallest and the largest parts must be the same
as the latter and the whole.’ This proportion has
been widely utilized in architecture, with the
Egyptians for their pyramids and the Greeks for
their temples (e.g., the Parthenon).

In dentistry, this concept has been studied by
Lombardi (Lombardi, 1973) and Levin (Levin,
1978) as it relates to complete dentures. At
present, it is acknowledged that this proportion
has no real mathematical application in
dentistry, yet it is a constant rule that some
connection exists between the width of the six
anterior teeth and the dominance of the
centrals. The golden proportion is not a
common factor in aesthetic smiles. According to
the research of Mahshid (Mahshid et al, 2004)
and colleagues, the mean perceived lateral-to-
central incisor ratio is 0.67 and the mean
perceived canine-to-lateral incisor ratio is 0.84.



The occlusal aspect
Generally comprising the incisal one third, the occlusal aspect

is clearly the result of the functional movements. It is similarly 
important in the development of colour, since the translucency,
opalescence, and other optical characteristics are represented in
the incisal edges of teeth.

The aesthetic aspect
The aesthetic aspect of the form is its global aesthetics, which 

indicates the restoration’s role in the integration of the
comprehensive treatment. The restoration should have contact
surfaces and morphology that integrate seamlessly with the
adjacent teeth. Each of these criteria must be addressed if a
tooth is to be fabricated with proper form. Once this form has
been achieved, it is possible for the restoration to emulate or
enhance the appearance of the natural tooth it is intended to
replace. When replacing a single tooth, the objective is generally
to emulate the existing teeth, but multiple restorations most
often require the ‘recreation’ of the corresponding dentition.

The aesthetic zone
The aesthetic zone consists of three sets of teeth (the central

and lateral incisors and the canines), each of which plays a
different role in the development of aesthetics. The central

DENTISTRY SOUTH AFRICA VOL 7., NO 6

CLINICAL

Proper tooth form explained
Contemporary aesthetic dentistry is consequently

characterised by an increased emphasis on tooth form. It is now
accepted that tooth form follows function but also that it
induces colour. The form of a patient’s dentition will be altered
by wear, abrasion, and numerous parafunctional habits that can
affect the length of the teeth, the thickness of the enamel, the
volume of the pulp, and the chroma of the dentine, in addition
to abfractions and craze lines. For example, a patient with
bruxism may significantly alter the form and colour of the
dentition as the translucent edges are worn away and cervical
erosion occurs. The two most important aesthetic factors are
generally esteemed to be form and function and, as such, they
should be properly understood prior to commencing a
restorative procedure. The form of a tooth can be divided into
three sections:

The periodontal aspect
The periodontal aspect, which essentially comprises the

cervical one third of a tooth, is essential in ensuring that the
restoration will be properly integrated with the existing soft
tissue. It is this aspect that is responsible for the interaction of
the pink and white aesthetics of a prosthetic treatment and of
the emergence profile and gingival scalloping.

Figures 1 - 3: Situation at presentation 

Figure 4: All preparations completed on vital
teeth

Figure 5:  Several digital photographies are sent to
the ceramist after the bleaching of the opposition
dentition

Figure 6: Bisque–baque on the first cast,
displaying  separated ditched dies

Case study 1
A female patient in her mid-fifties presented with heavy abrasion, incisal wear and abfractions



asymmetrical in order to resemble the  natural dentition. The
canines instill the ‘masculine’ aspect into the aesthetic zone;
these teeth are responsible for providing strength to the overall
restoration.
Evaluation of form

Proper tooth form should be developed and evaluated
throughout the restorative process. Diagnostic information,
waxups, composite resin buildups, impressions and true three-
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incisors play a dominant role in the restoration, and these teeth
are responsible for providing the restoration with the appearance
of stability and balance. The cervical two thirds of these teeth are
generally symmetrical with one another in axis, width, and
length. The incisal third is generally characterised by  subtle
aesthetic discrepancies, often regarded as ‘imperfect
perfections’. The lateral incisors provide the charm or ‘feminine’
aspect for the aesthetic region. These teeth should be

Figure 7: Pick-up impression. All restorations
stabilized with Fit Checker (GC UK)

Figure 8:  Second cast with full soft-tissue
architecture after complete healing

Figure 9: Zirconia-based Procera crowns and
bridge

Figure 14 - 17 (above): Occlusal vue of the final metal-free Zirconia – based restorations

Figure 10: Occlusal vue of the bridge and molars

Figure 15 (right) :     
The aesthetic challenge
was not only in the
heavy incisal wear but
also in the strong
asymmetry of the arch,
displacing laterally the
incisal mid-line

Figures 11 - 13 (above):
Final outcome. Form and position of restorations with a feminine natural style, correcting the dramatic asymmetry visible on Figure 15
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Figure 5 - 8 (above): The final alumina-based Procera crowns reestablish a masculine ‘natural’ look with strong canines and no diatemas. Note the
harmonious integration to the soft-tissue

Figure 1 - 4 (above): Incisal wear and numerous diastemas

Case study 2
Male patient in his mid-forties
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A female patient in her 30’s presented for a prosthetic restoration of 8 maxillary
teeth already treated few years ago with 5 ceramic crowns (teeth 13, 12, 11, 21,
22) and 3 metal-ceramic ones (teeth 15, 14, 23).
She complained mainly about their form, which was too voluminous for her
small face; their colour, which was a little too greyish; a carious infiltration on
tooth # 21; a marginal leakage on tooth # 11 and cervical misfit on tooth # 23.
She required all-ceramic crowns, which would better match her facial
dimensions, were brighter, yet natural, in colour and were more feminine in
shape.

Fig.1. For a better understanding of the patient’s expectations a wax-up is performed chairside
under the supervision of the latter. This 3D preview made in collaboration with the patient has
proven to be ideal to better orient the technician’s work and to gain the patient’s confidence.

Fig 3 and 2 : Initial situation at presentation

Figs 4 and 5. On the first laboratory model, where
the dies are separated after ditching under
microscope, the architecture of the preparations is
clearly visible. The lingual wall is essential for
crown stabilisation in the protrusive movement.
Dies are scanned and electronic files are sent
through the internet to the workstation
(Stockholm, Sweeden) for Aluminum oxide
copings fabrication.

Figss 6 and 7. Preparations for the crowns are
completed with a 1.2 mm chamfer, round angles
and a maximum 10 degrees convergence of axial
walls. Cervical margins are located 0.5 mm
subgingivally as the soft tissues are very thin,
fragile and of a challenging biotype.
The free gingival margin is so thin that it appears
almost transparent when the retraction cord
(Ultrapack 000/Ultradent) is inserted. All carious
lesions have been treated and a zirconia post/core
is in place on tooth #22.

Fig 8. Digital-ceramic crowns are selected (CAD-CAM
generated, Procera, Nobel Biocare) and at bisque-baque
try-in a pick-up impression is taken in order to fabricate a
second laboratory model wh ich accurately displays the
soft-tissue architecture after healing and without any cord
displacement. During impression all copings are stabilized
with Fit-Checker (GC) or Temp-Bond Clear (Kerr).

Fig 9. Several digital photographs of the opposite and
adjacent dentition are sent via the internet to the
ceramist to improve colour communication. A shade tab
(or several ones) will assist in assessing hue and chroma.
Value can be evaluated with the aid of computer soft-
ware by turning the original slide colours in scales of
grey.
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dimensional previews, as described by Chiche (Chiche & Pinault,
1994),  are essential in facilitating this analysis. But the most
important phase of treatment is provisionalisation. It is in this
stage that phonetics, lip support, soft tissue integration, and
function can be fully determined to ensure that proper form and
aesthetics are achieved. Both clinicians and laboratory
technicians must instruct the patient on the role of the tooth in
the aesthetic zone and attempt to convince them, if necessary,
of the importance of customising each set of prosthetic

restorations. Symmetry has never meant beauty. On the contrary,
a pleasing arrangement of teeth requires a subtle blend of
symmetry and dissymmetry, where each tooth in the aesthetic
zone plays a role in order to correspond to the patient’s
personality.

Conclusion
In order to ensure optimal results, an aesthetic evaluation of

each patient should be initiated during the treatment planning
stage. Care should be taken to evaluate the patient’s age,
gender, and anticipated expectations. Yet according to recent
research by Walfart (Walfart, Menzel et al, 2005), there is no
correlation between form of teeth and gender. 

A constructive process should be applied in order to properly
determine accurate smile harmony and balance. An aesthetic
smile design can be achieved by observing strict guidelines
during the restorative planning phase. By carefully evaluating the
patient’s natural tooth morphology, dental arrangement, and
facial planes, a rational, artistic treatment plan can be developed
that provides the most aesthetic and functional result possible. n
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Figs 10 - 12. The final outcome after cementation with Fuji plus (GC)
resin-modified glass-iononer cement. Note the harmonious integration
of the 8 Procera crowns and their natural proportion relative to the face. 




