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Abstract

A full-mouth rehabilitation should be 
correctly planned from the start by us-
ing a diagnostic wax-up to reduce the 
potential for remakes, increased chair 
time, and laboratory costs. However, 
determining the clinical validity of an 
extensive wax-up can be complicated 
for clinicians who lack the experience of 
full-mouth rehabilitations. The three-step 
technique is a simplified approach that 
has been developed to facilitate the cli-
nician’s task. By following this technique, 

the diagnostic wax-up is progressively 
developed to the final outcome through 
the interaction between patient, clinician, 
and laboratory technician. This article 
provides guidelines aimed at helping 
clinicians and laboratory technicians to 
become more proactive in the treatment 
planning of full-mouth rehabilitations, by 
starting from the three major parameters 
of incisal edge position, occlusal plane 
position, and the vertical dimension of 
occlusion.

(Int J Esthet Dent 2016;11:XXX–XXX)
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to each other, a change to one neces-
sarily entails a modification to another. 
In this way, the wax-up may become 
useless. For example, if a mock-up is 
made out of the full-mouth wax-up, and 
the patient asks for the incisal edges to 
be shortened, the occlusal plane must 
also be modified to avoid an unesthetic 
reverse smile; and if this latter aspect is 
modified, the occlusal wax-up should be 
remade. The full-mouth wax-up has then 
become useless. 

The three-step technique prefers, in-
stead, a partial wax-up that will progress 
after being evaluated and validated by 
the clinician at several stages. In labora-
tory step  I, the laboratory technician 
will wax up only the vestibular aspect 
of the maxillary teeth, and the clinician 
will validate only the incisal edges and 
the occlusal plane. In laboratory step II, 
wax will be placed on the occlusal sur-
faces of specific posterior teeth, and the 
clinician will approve the occlusal plane 
position and the increase of the VDO. 
Finally, in laboratory step III, the wax-up 
will recreate the palatal aspect of the 
maxillary anterior teeth, and the clin-
ician will give an opinion on the incisal 
length and the increase of the VDO.

Step I

The esthetic

Since satisfying the patient’s esthetic 
needs is a major objective, clinicians 
should take the time to really under-
stand what will be considered esthetic 
for each patient. Trying to impose the 
clinician’s taste on the final restorations 
may be highly risky. The risk of not ac-

Introduction

When a dentition is severely compro-
mised, a full-mouth wax-up is generally 
considered mandatory to reassure the 
clinician that the case is comprehen-
sively analyzed. Unfortunately, at the 
end of the therapy, clinicians often real-
ize that the initial full-mouth wax-up did 
not correspond to the final outcome of 
the rehabilitation, to the point that ques-
tions arise as to its real clinical value. 
The reason for this may be that clinicians 
allow laboratory technicians to make in-
dependent decisions about several clin-
ical parameters, which increases the 
chance for error.

An approach has been developed 
to simplify the full-mouth rehabilitation 
treatment plan – the three-step tech-
nique – which considers three funda-
mental parameters: the vertical dimen-
sion of occlusion (VDO), the incisal 
edge position, and the occlusal plane 
position.1-7 Since the three-step tech-
nique advocates the principles of mini-
mally invasive to non-invasive dentistry, 
an increase of the VDO is strongly advo-
cated for every full-mouth rehabilitation 
to avoid the need for tooth preparation 
(additive dentistry). In addition, the in-
cisal edge position of the final restor-
ations is essential to satisfy the patient’s 
esthetic needs. Finally, the occlusal 
plane position not only has an important 
esthetic value, but also defines how to 
share the interocclusal space obtained 
with the increase of the VDO at the level 
of the posterior teeth.

In the authors’ opinion, a full-mouth 
wax-up where these three parameters 
are considered at the same time is risky. 
Since the parameters are closely related 
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cepting the shape of the maxillary an-
terior teeth is higher in patients affected 
by dental erosion, especially in severe 
cases. Although these patients claim to 
be dissatisfied with their smile, they are 
often more accustomed to the look of 
their irregular, small, and yellowish teeth 
than they imagine, and drastic change 
can be difficult for them to accept.

To avoid lengthy discussions and 
costly remakes, it is advisable to identify 
the shape and color of the final restor-
ations as soon as possible. Larger, long-
er, whiter teeth may be shocking for the 
patient, and the initial negative reaction 
does not always change to an accept-
ance of the new proposed smile design. 
A tridimensional mock-up, which also in-
volves the maxillary posterior teeth, may 
be more useful to communicate with 
these patients (Fig 1).8 Consequently, 
in the three-step technique, while a full-
mouth wax-up is not considered nec-
essary, a more extended mock-up is a 
fundamental step for understanding the 
patient’s esthetic wishes. This mock-up 

should be done as soon as possible, be-
fore investing in an extensive wax-up of 
the posterior teeth. 

Following the three-step technique, 
the two casts (out of alginate impres-
sions) are articulated in maximum in-
terocclusal position (MIP) on a semi-ad-
justable articulator using a facebow. The 
first partial wax-up will cover only the 
vestibular surface of the maxillary teeth, 
sufficient to recreate the incisal edges 
and the occlusal plane at the level of the 
maxillary teeth (maxillary vestibular wax-
up). Inspired by the photographs of the 
patient’s smile, the laboratory technician 
will focus exclusively on the esthetic ap-
pearance, with maximum freedom of 
creativity (Figs 2 and 3).

Since the rehabilitation is driven by 
minimally invasive to non-invasive den-
tistry, laboratory technicians should 
remember to always thicken the teeth 
during this wax-up so that the vestibular 
aspect of the teeth can be left intact dur-
ing the preparation for the final facial ve-
neers (additive wax-up). The use a dif-

Fig 1a and b  In case of the destruction of the incisal edges, it is recommended to involve patients as 
soon as possible in the important decision about the esthetic of their future smile, since not everyone is 
ready to accept longer and wider restorations.

a b
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Fig 2a and b  Maxillary vestibular wax-up. Only the incisal edges and the vestibular cusps of the maxil-
lary teeth are reconstructed in wax, where needed. The antagonistic cast is not considered at this stage, 
since before progressing to the occlusal wax-up, the esthetic occlusal plane should be validated clinically 
with the patient.

Fig 3a and b  This simplified wax-up is then used to fabricate a vestibular mock-up. Thanks to the 
limited wax on the palatal aspect, the mock-up key will be very stable on the teeth, limiting the presence 
of excesses. Patients could also keep the mock-up and remove it themselves simply by pulling it in the 
vestibular direction.

a b c

Fig 4a to c  Lack of contrast between the stone and the wax did not allow for the evaluation of the thick-
ness of the future restorations. A silicon index was necessary to see the vestibular space occupied by the 
wax, which in this specific case was insufficient for a non-invasive approach.

a b

a b
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ferent color wax to allow the visualization 
of its thickness is fundamental (Fig 4).

At the completion of clinical step I, while 
the patient expresses an opinion on the 
look of the maxillary vestibular mock-up, 
the clinician should gather information 
for the restoration of the posterior teeth. 
In fact, the major goal in this mock-up 
visit is to validate the esthetic position 
of the occlusal plane (eg, harmony with 
the incisal edges), so that the laboratory 
technician has helpful information on 
how to share the posterior interocclusal 
space, which will be obtained with the 
increase of the VDO (Fig 5).

One of the variants of a classic clin-
ical step I occurs in cases where there 
is an insufficient horizontal overlap of 
the maxillary anterior teeth. Generally, 
to fabricate the maxillary vestibular wax-
up, waxing up the opposing arch is not 
considered, since the increase of the 
VDO has not yet been decided. How-
ever, in case the mandible has a pro-
trusive position, the maxillary vestibular 
wax-up could be used to also determine 
the increase of the VDO clinically. In this 

case, the laboratory technician would 
be instructed to lengthen the maxillary 
anterior teeth until their incisal edges 
overlap the antagonistic teeth. The incis-
al edges of the waxed-up teeth should 
have a minimal horizontal and vertical 
overlap (at least 1.5 mm), and a minimal 
thickness (1.5 mm), to guarantee the 
strength of the final restorations. During 
the mock-up visit, the clinician, in addi-
tion to evaluating the esthetic outcome 
of the lengthened teeth, may also regis-
ter the patient’s occlusion at the new in-
crease of the VDO by asking the patient 
to simply bite on the incisal edges of the 
mock-up, and then inject bite registration 
material in the posterior sextants (Fig 6).

Another variant to the classic three-
step applies in cases affected by initial/
moderate dental erosion where the tooth 
destruction is not sufficiently severe to 
justify the need for facial veneers. When 
the vestibular aspect of the maxillary 
anterior teeth is mostly intact, and the 
patient can be restored only by means 
of palatal veneers, a mock-up visit is 
not necessary, since the incisal edges 

Fig 5a and b  Maxillary vestibular mock-up. To avoid any occlusal preparation of the maxillary posterior 
teeth, the additive wax-up lowers the position of the initial occlusal plane, worsening the existing reverse 
smile. Thus, before waxing the occlusal surfaces of the posterior teeth, it is mandatory to confirm with the 
patient the choice of longer anterior teeth to harmonize the new occlusal plane.

a b



CLINICAL RESEARCH

8
THE INTERNATIONAL JOURNAL OF ESTHETIC DENTISTRY

and the occlusal plane of the final res-
torations can easily be visualized with 
the casts and the clinical photographs of 
the patient’s smile. Step I (the maxillary 
vestibular wax-up) is then skipped, and 
the laboratory technician can directly 
start the wax-up of the posterior quad-
rants, reducing the cost and speeding 
up the therapy (MODIFIED three-step 
technique).9

Step II

The posterior support 

The aim of laboratory step II is to wax up 
the posterior teeth at an increased VDO. 
This wax-up will involve only the occlusal 
surfaces of the two premolars and the 
first molars, and will be used to fabricate 
direct composite restorations by means 
of transparent keys.

At this stage, the clinician must be 
prepared to answer three questions:
�� How much to increase the VDO.
�� How to distribute the posterior inter-

occlusal space obtained with the in-
crease of the VDO.

�� Which posterior restorations to use 
during step  II (direct and/or indirect 
restorations).

After having established the esthetic oc-
clusal plane in step  I, in order to com-
plete the occlusal surfaces of the pos-
terior teeth it is necessary to determine 
the increase of the VDO. As already 
mentioned, in case of a severely worn 
dentition, an increase of the VDO is in-
evitable to reduce the need for substan-
tial tooth preparation in general, and to 
avoid elective endodontic treatments, 
in particular at the level of the anterior 
teeth. Clinicians are generally afraid to in-
crease the VDO, fearing consequences 
at the level of the temporomandibular 
joints. On the contrary, the capacity to 
adapt to the change of the VDO is gen-
erally remarkable.10-14 However, while 
for the posterior teeth a conspicuous in-
crease of the VDO is always favorable 
to deliver thicker restorations and avoid 
tooth preparation, limitations exist in de-
livering too-bulky anterior restorations to 
reestablish the contact points.

Consequently, the increase of the 
VDO is more restricted by the risk of set-

a b c

Fig 6a to c  A 23-year-old patient affected by severe dental erosion. The laboratory technician was in-
structed to also consider the position of the mandibular arch. During the wax-up, the maxillary incisors were 
lengthened until a minimal overlap with the antagonistic teeth (1.5 mm) was achieved. During clinical step I, 
with the maxillary vestibular mock-up in place, the clinician evaluated whether the length of the mock-up 
pleased the patient. In addition, the bite was registered by asking the patient to bite on the mock-up while 
registration material was injected into the posterior spaces.
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ting the anterior teeth too far apart than 
by the patient’s poor adaptability to the 
increase of the VDO. Since each patient 
presents a different scenario, a care-
ful evaluation of the articulated casts 
should be considered before deciding 
on the increase of the VDO. The three-
step technique suggests first making an 
arbitrary choice by looking at the initial 
casts mounted on the articulator. The 
increase of the VDO should be guided 
not only by restorative needs, such as 
the type of restorative material selected 
(eg, ceramic or composite), but also by 
occlusal considerations. While decid-
ing on the increase of the VDO, atten-
tion should be paid to harmonizing the 
curve of Spee and correcting the deep 
bite, especially in erosive patients with 
a reverse smile and supraerupted man-
dibular incisors.15 To flatten the curve of 
Spee without orthodontic therapy, a sig-
nificant amount of the space obtained 
with the increase of the VDO should be 
given to the mandibular arch, leaving 
less space available for the maxillary 
posterior teeth. 

There are two extreme clinical choic-
es when considering the increase of 
the VDO (Fig 7). The first choice is to 
favor the anterior teeth with a minimal 
increase of the VDO, which will lead to a 
rehabilitation with adequate final contact 
points in the anterior quadrants, but thin-
ner and weaker posterior restorations. 
In addition, it will be difficult to correct 
the occlusal plane and/or the deep bite. 
The second choice is to favor the pos-
terior teeth with a maximum increase 
of the VDO, which will obtain adequate 
thickness of the posterior restorations 
without any tooth preparation. At the 
same time, it will be possible to harmo-
nize the occlusal plane and improve the 
deep bite. However, the treatment will 
lead to the creation of an anterior open 
bite, which cannot be corrected only by 
means of palatal veneers. With the sec-
ond choice, orthodontic therapy could 
be considered afterwards to restore the 
anterior contacts. The least-favorable 
solution with the second choice is to 
leave the patient with an anterior open 
bite. In this unstable occlusal situation, 

Fig 7  The increase of the VDO should be related to the anterior and posterior teeth. While for the poster-
ior restorations a conspicuous increase is always auspicious, for the anterior teeth there is a limitation to 
increasing the size of their palatal aspect.
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Fig 8a to d  Progression of the wax-up to the posterior teeth. The esthetic occlusal plane had indicated 
how much of the interocclusal posterior space could be given to the maxillary posterior teeth. To know how 
much is left for the mandibular teeth, the increase of the VDO should be determined first. In this patient, the 
ANTERIOR stop was touching the antagonistic teeth, and the posterior space obtained was considered 
sufficient to deliver thick-enough posterior restorations.

Fig 9a and b  Maxillary vestibular wax-up and ANTERIOR stop. Thanks to the presence of the ANTER-
IOR stop, the posterior teeth were set apart. Their separation indicated the maximum possible increase of 
the VDO, which still allowed for obtaining anterior contacts. The clinician should now decide if the interoc-
clusal space is sufficient for the posterior restorations selected. Note that the ANTERIOR stop in this patient 
also included a mandibular incisor.

a b

c d

a b
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a Michigan occlusal splint should be 
worn every night to stabilize the anterior 
contact and avoid supraeruption. Since 
the anterior teeth’s coupling is the limit-
ing factor in the increase of the VDO, 
the laboratory technician should provide 
an ANTERIOR stop by reconstructing in 
wax only the palatal aspect of the two 
central incisors to the thickest clinically 
acceptable shape. 

Only two central incisors are neces-
sary to fabricate the ANTERIOR stop, 
since leaving the surfaces of the adja-
cent teeth free of wax allows for a better 
judgment on the clinical acceptability 
of the bulkier palatal surfaces. With the 
models mounted on the articulator, the 
clinician can visualize the interocclusal 
space obtained in the posterior sextants 
when the casts touch at the level of the 
reconstructed central incisors, since this 
represents the maximum amount of the 
VDO possible to still reestablish anterior 
contacts. The clinician should then de-
cide if this increase of the VDO is suffi-
cient for the restorative needs of the pos-
terior teeth or not, and make the clinical 
choice of favoring either the anterior or 
the posterior teeth (Figs 8 to 10).

If the mandibular anterior teeth pre-
sent exposed dentin, they should also 
be included in the treatment and in the 
ANTERIOR stop. For the mandibular (as 
well as the maxillary) anterior teeth, only 
a few strategic teeth should be waxed up 
(ie, the most vestibular ones), to better 
visualize the clinical outcome. Thanks to 
this partial wax-up, malpositioned teeth 
can be better identified, and the need for 
orthodontic therapy may be advocated. 
While reconstructing damaged mandib-
ular teeth in wax, the laboratory techni-
cian should be careful not to lengthen 
their incisal edges excessively, since 
these teeth often already present a su-
praerupted position. In addition, length-
ening these teeth in the incisal direction 
will worsen the curve of Spee and the 
vertical overlap (deep bite) (Fig 11).

To fabricate an ANTERIOR stop, three 
points should be identified: 
�� A – Incisal edge of the final restor-

ation. 
�� B – New contact point with the anta-

gonistic tooth after an increase of the 
VDO.
�� C – Most cervical margin of the final 

restoration.

Fig 10a and b  Progression of the wax-up shown in Fig 9, after taking the decision on the amount of 
increase of the VDO.

a b
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The union of these three points defines 
the palatal shape of the maxillary pala-
tal restorations. The junction between B 
and C should be as straight as possi-
ble to avoid phonetic impairments and 
plaque accumulation (cleansability), but 
to still guarantee support to the occlusal 

contact (mechanical strength) (Fig 12). 
It is recommended that the palatal wax-
up be kept inside a vertical line passing 
through the C point (the C line), placed 
on a frontal plane. This line defines the 
most palatal limit where the occlusal con-
tact (B point) could be placed (Fig 13).

Fig 11  Restoration of the anterior teeth and deep bite. To avoid worsening the deep bite, the clinician 
and laboratory technician should resist the temptation to excessively lengthen the incisal edges of both the 
maxillary and mandibular teeth. In particular, the mandibular incisors are often supraerupted, so instead 
of lengthening their incisal edges, the contact point should be reached by thickening the palatal aspect of 
their antagonistic teeth.

Fig 12  Three points could be identified in an ANTERIOR stop. A decision on the position of the B point 
(new contact point at the increase of the VDO) should involve the clinician, since the final shape may be 
bulkier than a natural tooth, to allow for a larger increase of the VDO. The clinician should determine whether 
the new shape is clinically acceptable to the patient.
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The three-step technique recom-
mends the articulation of the models in 
MIP. However, for more complex cases 
(eg, deviated mandible), it is possible to 
reregister the position of the mandible at 
the increased VDO during the mock-up 
visit, thanks to the presence of the AN-
TERIOR stop, which could also be used 
as an anterior jig. While the patient is bit-
ing on the ANTERIOR stop, the interarch 
posterior space is filled with registration 
material. The mandibular cast can then 
be remounted, since the occlusal aspect 
of the posterior teeth is partially not cov-
ered by the mock-up, and the occlusal 

bite registrations could be adapted on 
the models (Fig 14).

While deciding on the increase of the 
VDO, the clinician should also consider 
how to distribute the obtained interoc-
clusal space among the posterior teeth. 
This decision will mostly be based on 
the presence of exposed dentin (eg, 
teeth to be restored), and the finances 
of the patient. The authors believe that 
it is also important to flatten the occlusal 
plane and reduce the deep bite when-
ever possible to promote more freedom 
to the lateral excursions of the mandi-
ble.15

Fig 13 and b  Incorrect ANTERIOR stops. In both cases, the B point was more palatal than the C line, 
and this shape for the final restorations would not have been tolerated by the patient. With just this minimal 
wax-up, the clinician has gained valuable information on the increase of the VDO and the reestablishment 
of the anterior contact points.

a b c

Fig 14a to c  An ANTERIOR stop could become an anterior jig during the mock-up visit to rearticulate 
the casts at a increased VDO (case completed with Dr. C Damardji).

a b
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The posterior interocclusal space 
could be shared in three different ways: 
1) one-arch distribution; 2) two-arch dis-
tribution; 3) mixed distribution (Fig  15).

One-arch distribution
With this option, the space is given to 
only one arch (mandibular or maxil-
lary). The advantage of this option is 
the reduction in the overall cost of treat-
ment, since only one arch is restored. 
In addition, the space obtained by the 

increase of the VDO will not be shared 
among antagonistic teeth. Conse-
quently, the increase of the VDO could 
be kept smaller, and the open bite cor-
rected more easily by means of palatal 
veneers. Unfortunately, this option is not 
always possible due to clinical limita-
tions. For example, the posterior teeth 
of the unrestored arch should be intact 
(no dentin exposure), and the existing 
occlusal plane of the antagonistic teeth 
should be correct (Fig 16).

Fig 15  The best view to analyze articulated casts is from the palatal/lingual aspect. While laboratory 
technicians are familiar with this view, clinicians are not, since it is impossible clinically. From this view it is 
easier to visualize the occlusal plane, the curve of Spee, and the supraerupted mandibular anterior teeth.

Fig 16a and b  One-arch distribution. The increase of the VDO required to repair the incisal edges was 
minimal. Since the maxillary posterior teeth were intact, it was decided to increase the VDO, restoring only 
the antagonistic mandibular teeth.

a b
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Two-arch distribution
This is the most common situation, espe-
cially in the case of severe dental wear, 
since unfortunately the posterior teeth of 
both the arches present exposed den-
tin and need to be restored. The advan-
tage of this option is the possibility of 
changing the position of the occlusal 
plane by modifying both the occlusal 
surface of the maxillary and mandibular 
posterior teeth. One disadvantage is the 
cost, since the patient has to pay for a 
full-mouth rehabilitation, with the restor-
ation of all the posterior teeth. Another 
disadvantage is the necessity to share 
the interocclusal space obtained with 
the increase of the VDO. For example, if 
2 mm is available at the level of the first 
molar, the two antagonistic onlays shar-
ing the available space equally will only 
have a 1-mm thickness, which may not 
be strong enough, especially in patients 
with parafunctional habits (Fig 17).

Mixed distribution 
This distribution means that both the 
maxillary and mandibular posterior teeth 

will be restored, but not all of them. This 
is often the case when there is an irregu-
lar occlusal plane, with supraeruption of 
some posterior teeth. To achieve a cor-
rect occlusal plane, the supraerupted 
teeth will not be restored, if of course 
their occlusal surface is intact. The ad-
vantage of this option is that it costs less 
and has a shorter clinical time compared 
to the two-arch distribution (Fig 18).

Before the laboratory technician starts 
the wax-up of the posterior teeth, the 
clinician should also have an idea about 
which type of restorations will be deliv-
ered during step II – provisional and/or 
final – so that the wax-up can be modi-
fied accordingly. In this article, only the 
wax-up modifications in case of fabrica-
tion of provisional restorations are dis-
cussed. When the dentition is particu-
larly compromised and/or a mandibular 
deviation is present, it is preferable dur-
ing step II to deliver provisional poster-
ior composite restorations, fabricated 
directly in the mouth by means of trans-
parent keys. This treatment is compara-
ble to an occlusal bite bonded for 24 h in 

Fig 17a and b  Two-arch distribution. A moderate to severe case of dental erosion. Both the arches 
presented teeth with exposed dentin, so a two-arch distribution was necessary, requiring more space at 
the level of the posterior teeth.

a b
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the mouth (therapeutic white bite). This 
is also the fastest treatment to restore 
multiple teeth at the same time (eg, in 
a two-arch distribution) for patients who 
do not have time or cannot tolerate long 
appointments.

Following the three-step technique, 
these provisional restorations will be re-
placed after the rehabilitation of the an-
terior quadrants by the final restorations. 
When the wax-up of the posterior teeth 
is used for the fabrication of the provi-
sional restorations, it should be modified 
at four levels before the fabrication of the 
transparent keys: 
1)  interproximal areas; 
2)  mesial and distal stops; 
3)  occlusal embrasures (marginal 

ridges); and 
4)  vestibular/palatal surface (one-third 

cervical).

In general, the wax should be kept to a 
minimum and placed only on the occlus-
al surfaces where the contact points of 

the white bite will be. The remaining wax 
should be removed before the fabrica-
tion of the keys to reduce the size of the 
provisional composite restorations and 
facilitate their future removal. In addition, 
the interproximal areas should be clean 
of excess wax, to reduce the risk of inter-
proximal excesses during the fabrication 
of the composite restorations. A mesial 
and a distal stop should always be iden-
tified and left waxfree, to promote a bet-
ter sitting of the transparent keys (ie, less 
occlusal adjustments). Damaged ves-
tibular and/or palatal surfaces may also 
represent a dilemma during the wax-up. 
The laboratory technician should resist 
the temptation of fully reconstructing in 
wax these damaged surfaces, since the 
clinician does not need to fabricate the 
provisional composite so close to the 
cervical aspect of the teeth (high risk of 
excess) (Fig 19).

The only reason to extend the wax-up 
to the cervical aspect is if the support-
ing cusps are very compromised (eg, 

Fig 18a and b  Mixed distribution. In this early case of dental erosion, the increase of the VDO was mini-
mal and necessary mostly to reinforce the thin incisal edges. To reduce the number of teeth to be restored 
and to avoid sharing the limited posterior interarch space, only the mandibular molars and the maxillary 
premolars were restored. It was possible to not include the remaining posterior teeth in the rehabilitation, 
since they did not present dentin exposure. Note that the wax-up of the palatal aspect of all the maxillary 
teeth was not necessary. The ANTERIOR stop could be done with only one or both central incisors. 

a b
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palatal maxillary cusps), and the oc-
clusal contacts of the white bite need to 
be reinforced (ie, avoid shear failure). 
One of the limits of the white bite is the 
closed interproximal contact points. To 
try to favor their opening during func-
tion, the occlusal embrasures of the 
wax-up could be weakened by accen-
tuating the separation of the waxed-up 
marginal ridges with a scalpel (Fig 20). 
Finally, it is worth remembering to al-
ways use a different color wax, since 

the clinician will use the contrast with 
the stone to get an idea of how much 
composite should be placed in the 
transparent keys (Fig 21).

At the end of clinical step II, patients 
will present a stable posterior support 
at an increased VDO and an anterior 
open bite. Thanks to this anterior space, 
the maxillary anterior teeth will then be 
restored without any tooth preparation 
(maximum tooth preservation) by means 
of palatal veneers (step III). To move to 

Fig 19a and b  For a white bite, the wax should be limited to the occlusal surfaces only, even when the 
teeth are not intact in the cervical third. This will guarantee better bonding conditions and easier removal 
of the excesses.

Fig 20a and b  The posterior wax-up to fabricate the transparent keys should be very precise at the 
level of the embrasures. Any excess of wax will lead to an excess of composite in the mouth. The marginal 
ridges could be weakened with a scalpel to promote the opening of the contact points between the direct 
restorations during mastication.

a b

a b
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the next step, new impressions, an an-
terior bite registration in MIP, and a face-
bow are needed.

Step III

The anterior contacts 

In step III, the laboratory technician will 
recreate in wax the palatal surfaces of 
the maxillary anterior teeth before fab-
ricating the palatal veneers. The shape 
of the two central incisors was already 
proposed with the ANTERIOR stop, and 
confirmed or changed by the clinician 
(Fig 22).

As previously mentioned, one of the 
advantages of the three-step technique 
is the possibility of evaluating and, if 
necessary, correcting the outcome 
of previous steps. The increase of the 
VDO, obtained during step II, could be 

modified during step III. In case the la-
boratory technician realizes that the clin-
ical increase of the VDO was excessive 
to reestablish the anterior contacts by 
means of palatal veneers, he/she can 
progress with the fabrication of the final 
anterior restorations to the ideal shape, 
which will have no contacts with the an-
tagonistic teeth. The clinician will then 
bond these restorations and adjust the 
occlusion on the posterior teeth until the 
anterior teeth are in contact (decrease 
of the VDO). It is also possible to correct 
the opposite situation (increase of the 
VDO). In this scenario, the VDO will be 
increased on the articulator by adding 
wax on the posterior teeth, and the pala-
tal veneers will be fabricated according-
ly. Once bonded on the palatal veneers, 
as expected, the posterior teeth will no 
longer be in contact. To reestablish the 
posterior support, simple direct com-
posite will be delivered by adding ma-
terial on the previously roughened sur-
faces of the pre-existing contact points. 
To facilitate this second option, the direct 
composite restorations should be made 
in only one arch. If major increments of 
the VDO are necessary, new transpar-
ent keys could be used to speed up the 
treatment (Fig 23).

Several authors have set fundamen-
tal guidelines for the reconstruction of 
the palatal surfaces of the maxillary 
anterior teeth, especially considering 
the envelope of function.16-25 However, 
following the three-step technique, the 
shape of the maxillary anterior final res-
torations is strongly dictated, not only 
by restoring the damaged palatal as-
pect, but also by the need to establish 
the anterior contacts after the increase 
of the VDO. To achieve these contacts, 

Fig 21  The use of a similar color between the wax 
and the cast makes it very difficult to see the limits 
of the wax and its thickness. Note that the maxillary 
canine is not free of wax, and if this is not removed, 
the transparent key will not have its mesial stop.
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there is no hesitation to restore teeth to 
a larger size than the natural dentition. 
In addition, clinicians often have to face 
and solve dental/skeletal discrepan-
cies – improved or aggravated by the 
increase of the VDO – by using restora-
tive means only, since this type of pa-
tient accepts the therapy because of its 
simplicity (and rapidity), and frequently 
refuses orthodontic therapy and even 
more frequently, orthognathic surgery. 
Therefore, the laboratory technician will 
rarely be inspired by the natural denti-
tion for the anterior region of the mouth, 
and will recreate the perfect shape and 
ideal contact points. 

Overall, the restored teeth will always 
look wider in an anterior–posterior di-
rection than the natural dentition, and 
laboratory technicians should not feel 
uncomfortable about delivering res-
torations with an unusual shape. Even 
though it is expected that the palatal 

aspect of these restored teeth should 
not resemble the intact teeth, appearing 
thicker even at the incisal edges, there 
are limitations to how much the size can 
be increased.

There are six major objectives dur-
ing step III (fabrication of the palatal ve-
neers): 
�� Re-establish anterior contacts points 

(B points), unless decided otherwise.
�� Supported B points (eg, not on sur-

faces that are too inclined).
�� BC line straight (for cleansability and 

phonetics).
�� Smooth palatal surfaces (no exces-

sive anatomy).
�� Maximum effort to correct or not ag-

gravate deep bite (minimum length-
ening of both the incisal edges of 
maxillary and mandibular teeth).
�� No steep anterior guidance (open in-

cisal angle). 

Fig 22  Waxing up the central incisors to fabricate 
the ANTERIOR stop allows the laboratory technician 
to discuss the shape of the future palatal veneers. 
At this stage, the clinician can ask for modifications 
or accept the proposed form.

Fig 23  In this case, the increase of the VDO ob-
tained with the white bite was not sufficient. Instead 
of rescheduling the patient, with the same impres-
sion for the palatal veneers, the laboratory techni-
cian waxed up the occlusal surfaces of the maxil-
lary teeth and fabricated the palatal veneers at the 
increased VDO. Two transparent keys were used to 
increase the VDO before bonding the veneers.
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While defining the maximum thickness 
tolerated by each patient, laboratory 
technicians should bear in mind that 
patients affected by dental erosion are 
used to having very flat/concave palatal 
surfaces, and that they have adapted 
the tongue to speak even with a con-
spicuous loss of tooth structure, since 
this loss has happened progressively at 
a very slow rate.

Occupying the tongue space with 
bulky palatal veneers all at once will 
be immediately considered uncomfort-
able by the patient, especially because 
it would cause the impairment of the 
pronunciation of some letters (eg, D-T 
sounds). In time, the tongue will even-
tually adjust, but there will be patients 
who will struggle for longer, and who 
may panic in the meantime. As a gen-
eral rule, since the final shape will be 
bigger, the size of the palatal surfaces 
should be kept flat in the areas cervi-
cally to the B point (straight BC line). 
Complicated occlusal anatomy should 
be avoided, such as very deep palatal 

grooves and/or pronounced cingula. In 
addition, not only is more effort required, 
but the surfaces of the final restorations 
will be more difficult to polish, and the 
irregular texture will be very uncomfort-
able for the patient’s tongue (Fig 24).

During the fabrication of the ANTER-
IOR stop, the laboratory technician fo-
cused only on static occlusal contacts, 
mostly analyzing the shape of the palatal 
surface between the B and C points for 
cleansability and problems with phonet-
ics. In this laboratory step III, the sur-
face, comprised between the B and A 
points, will also be considered, since 
this is the area involved in the eccentric 
movements (anterior guidance). Several 
authors have given guidelines to corre-
late the condylar inclinations with the 
steepness of the anterior guidance, and 
it is not the objective of this article to an-
alyze the validity of the different methods 
to achieve a correct occlusal scheme, 
especially when there is no evidence to 
support the superiority of one method 
over the others.26

Fig 24a and b  Palatal veneers with a palatal anatomy that is too accentuated, occupying space for the 
tongue without any functional purpose. In addition, these veneers could be very uncomfortable for patients 
who are accustomed to a concave shape of eroded teeth.

a b
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As a general rule, since a rigid articu-
lator cannot duplicate the sophisticated 
mandibular movement, the three-step 
technique promotes the use of the pa-
tient as the “final articulator” to test the 
occlusion. Consequently, occlusal ad-
justments in the mouth will always be re-
quired and expected.21 The use of com-
posite for the therapeutic bite and the 

palatal veneers facilitates this task. The 
eccentric movements are simply tested 
with the patient sitting upright, not anes-
thetized, and chewing a small piece of 
gum. It is very surprising how patients 
know exactly which are the interfer-
ences during chewing when they are 
not anesthetized. Following the patient’s 
request, group function is often the pre-

Fig 25  Incisal angle. This angle is defined by the AB line (from the contact point to the incisal edge) and 
the facial surface of the antagonistic tooth. In the case on the right, the incisal edges are too thick. Redu-
cing their volume without compromising the mechanical strength of the future palatal veneers will open the 
incisal angle and promote the freedom of the mandible in its functional movements.

Fig 26  To open the incisal angle (1), the A point is moved more vestibularly (2). The palatal veneer will 
stop with a step (2), which will be filled by the composite used during the bonding procedure to smooth the 
transition and improve the shade matching with the remaining tooth structure (3).
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ferred choice over canine guidance, es-
pecially in horizontal chewers.15 Since 
the eccentric movements will be tested 
in the mouth, the laboratory technician 
is instructed to only reduce the steep-
ness of the incisal guidance, adopting 
an arbitrary condylar inclination of 30 
degrees.

One method to reduce the steepness 
is to resist the temptation of rejuvenat-
ing the smile, and to lengthen the teeth 
indiscriminately in every patient (without 
considering the initial status and/or the 
presence of parafunctional habits). To 
help visualize the steepness of the an-
terior guidance, an incisal angle could 
also be identified by tracing the AB line 
and intercepting it with the vestibular 
surface of the mandibular antagonistic 
tooth (incisal angle) (Fig 25). To open 
the incisal angle, the laboratory techni-
cian may also reduce the thickness and/
or move the position of the incisal edges 
facially. The palatal veneers will then join 
the vestibular surface with a step, which 
will be filled with the hybrid composite 
used to bond the veneers. In this man-
ner, not only will the anterior guidance 
be less steep, but the color match will 
also be improved, without the need for a 
chamfer preparation (Fig 26).

Conclusion 

A full-mouth wax-up is considered a 
necessary step for the correct treatment 
planning of a full-mouth rehabilitation. 
Unfortunately, when asking for a com-
prehensive wax-up, clinicians delegate 
important decisions to their laboratory 

technicians, who are not experienced/
knowledgeable enough to choose from 
the different options and consider their 
clinical implications. As a result, the risk 
of remakes and misunderstandings in-
creases. The simplified approach that 
has been developed – the three-step 
technique – promotes an active inter-
action between the clinician and the 
laboratory technician through the pro-
gressive development of the wax-up. 
This technique fragments the wax-up of 
the full-mouth rehabilitation into stages, 
and allows the clinician to clinically vali-
date the laboratory technician’s choices. 
Thanks to the simplicity of the three-step 
technique, critical parameters such as 
the incisal edges, the occlusal plane, 
and the VDO can be correctly evaluat-
ed, and the final treatment plan is visual-
ized progressively with the progression 
of the wax-up and the gathering of more 
clinical information.
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