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Introduction

Diagnostic wax-ups are not routine procedures because they are time-consuming
and do not result in immediate tangible benefits. Nonetheless, a diagnostic wax-up is
one of the most useful diagnostic techniques for patients seeking fixed prosthodontics.
Awkward edentulous spaces, reverse articulation, difficult tooth- ridge relationships, and
the need for atypical contours often are first discovered during this waxing procedure [1].

Wax-up or diagnostic wax-up is the dental diagnostic procedure that allows the
planning of restorations using wax and the prefiguration of the desired contours of the
teeth on plaster models before preparation [2].

In the laboratory, the production of diagnostic waxes can be done either by
traditional, subtractive or additive techniques or by new virtual techniques [3].

The objective of this work is to define the interests of diagnostic waxes as well as to
describe the different methods of their manufacture.

Wax-up interests

In the diagnosis:

- Provide information on the need for coronoplasty, depulpation or coronary
elongation.

- Guide the choice of the type of surgical intervention to be performed [4].

- Specify the occlusal sheme by redrawing the occlusal curves, redefining the DVO as
well as the meshing, in the case of extended restorations (figure 1).

In pre-prosthetic therapy:
 Pre-prosthetic occlusal arrangements:

The realization of the diagnostic wax after the mounting of casts on articulator,
allows a better evaluation of the occlusion and avoid any interference during the
mandibular movements, creates an anterior guide and allows the modification of an
altered curve of Spee [5].

« Realization of the provisional prosthesis:
The provisional restoration reproduces the contours of the diagnostic wax-up.
« In the case of aesthetic veneer restorations:

The wax-up allows to preview the final result by making aesthetic models (mock-
up) (figure 2 and 3)

Figure 1: Restoration of the occlusal sheme in the case of extended restorations
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Figure 4 and 5: Wax-up on teeth 14,15 and 16 / Radiological guide made from the wax-up

It also allows the creation of a preparation guide which allows
the practitioner to make preparations from the final volume of
the restoration, preserving the enamel and not preparations from
the existing surface of the tooth [5].

In the pre-implant study:

The wax-up makes it possible to produce the radiological and
surgical guides in order to assess the available bone volume and
the feasibility of the implant treatment (figure 4 and 5) [6].

Wax-up techniques

Conventional techniques:

The wax model must represent the desired shape of the final
prostheses. It can be made in wax or resin on the study model [7].
The necessary material for its realization can be summarized in: a
plaster working model, a bristle brush N 10, zinc stearate, pencils
of various colors, a heat source, inlay wax sticks, a ceramic slotted
paddle, a PK Thomas instrument kit and addition instruments [8].

There are two techniques described for making wax-ups;.

» H.C.LUNDEEN'’s method: first diagnostic wax technique
developed with the aim of restoring occlusal contacts. It goes
through several stages:

1- Functional and non-functional cuspids are located. The
wax cones for each cuspid are placed by the PKT nl
(figure 6) [9]

2- The marginal and axial ridges are added with the same
instrument (figure 6) [9]

3- Adding the triangular ridges, then developing the axial
contours with the PKT n 4 (figure 7) [9]

4- Finally, the grooves are smoothed with PKT n3 and the
marginal ridges with PKT n5 (figure 8) [9]

5- Softening of occlusal surfaces with zinc stearate [9]

6- the contacts formed by each opposing cuspid must form a
tripodic configuration [9]

7- Finishing touches [9]

» PK.THOMAS'’s method: aiming for the development of
a cuspid-to-fossa occlusion that allows a balanced occlusion. It is
performed in several steps:

1- The location of the cuspids and the contacts made by
them are identified and marked on the casts.

2- The cones are first placed for the mandibular functional
cuspids.

3- Then the cones are placed for the maxillary palatal
cuspids.

4- Non-functional cuspids are placed.

5- Marginal ridges and cuspid ridges are developed for
opposing teeth.

6- Softening of occlusal surfaces with zinc stearate.
7- Finishing touches (9)

Virtual wax-up:
« Before preparation:

The virtual wax-up is similar to the conventional wax-up.
Its realization is done during the preoperative phase by some
systems (ex: 3shape). It is a question of first carrying out the
facial and intra-oral digitization of the patient using the optical
impression, then thanks to the design tools, the visualization
of the project on the virtual model is obtained by respecting
the morphology of the teeth, the occlusal context and the
aesthetic references of the face (figure 9 and 10). Once made,
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this virtual wax-up is made concrete using the 3D printer
(stereolithography) generally in calcinable resin. At this stage,
the wax-up can therefore be tried and validated in the mouth
even before preparation [10].

Figure 6: creation of cones for cuspids and marginal ridges

After preparation:

After scanning the model (or impression), the margin line
of the preparation(s) is determined either automatically or
manually. A manual correction of the limit makes it possible to
adjust the automated determination of this one, using the mouse
of the computer, each point of the limit can then be modified by
computer.

A diagnostic wax (wax up) is offered by the software thanks
to a database of dental morphologies which can be modified,
allowing the prosthetic project to be visualized [10].

It is often recommended to carry out an aesthetic study
beforehand and then to scan the clinically validated diagnostic
waxes before modeling.

This stage of adjustment of the diagnostic waxes will allow the
homothetic reduction of these waxes. The cuffs for adjustment
and modification of the shape (or morphing) allow certain
anatomical corrections of the future prosthetic part [5].

Conclusion

The realization of a prosthetic restoration adapted to the
occlusion, the function, the aesthetics and the periodontal
requirements passes necessarily by a fundamental stage of
laboratory which is the modification of initial casts by a wax
construction aiming at representing the final state of the
therapy.

Figure 8: occlusal morphology of the wax

Figure 9 & 10: Before the virtual wax-up / After the virtual wax-up
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Today, digitalization is omnipresent in dentistry. Thanks to

these new tools, a field of new possibilities has opened up.

To produce a provisional prosthesis, modeling, which is the

fourth step of indirect CAD/CAM, uses a diagnostic wax proposed
by a software that allows the visualization of the prosthetic
project.

This method of realization of aesthetic projects has several

advantages compared to traditional techniques especially in the
notion of saving time and precision.
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