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Patients with severe generalised tooth wear may need complex restorative care, most
often consisting of full rehabilitation at an increased vertical dimension of occlusion
(VDO). It goes without saying that this type of treatment is usually challenging and time
consuming. In general, minimum-intervention approaches should be considered first.

A 23-year-old patient consulted the dental clinic with concerns related to the
condifion of his teeth. The following case report describes a predictable workflow for
a full-mouth rehabilitation with the injection moulding fechnique, as well as the rationale
behind the method and practical advice for a feasible implementation.

Diagnosis
Examining the smile, short clinical crowns and a gummy smile were noted (Fig. Tal).
Intraoral clinical examination revealed excessive footh wear at an extent that was
obviously disproportional for the patient’s age (Figs. 1b, 2). This finding, together with
his complaints such as mild hypersensitivity, led to categorise the wear as pathological 2
Cupping of the cusps resulted in exposure of dentinal tissue; this pattern is indicating
that an erosive factor plays a role, a hypothesis that is further supported by the present
restorations standing proud. Clearly defined, glossy wear facets were also present,
indicative of excessive attrifion.

Aetiology

The aetiology of the wear was found to be multifactorial, with a chemical as well
as mechanical component as stated above. This pattern, in which abrasive/attrition
processes accelerate tooth surface loss affer chemical softening by erosion, is quite
often seen.?® Nightly bruxism, parafunction (nail biting, nut cracking) and erosion
(carbonated soft drinks) were withheld from the anamnesis.

Fig. 1: Initial situation, frontal view.
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Fig. 2: Initial situation, intraoral view.

Prevention
It is important fo keep in mind that restorations themselves
do not prevent wear processes but merely alter them in
terms of pattern and rate. Therefore, it is important fo assess
the likelihood of further wear and what form this may take,
knowing that episodes of wear may well have different
aetiologies.**

To slow down further progression of the tooth wear, the
patient was advised to reduce his intake of carbonated soft
drinks, o stop nail biting and to avoid biting hard objecs.

Treatment
After informed consent, we opted for a total rehabilitation
of the wear with composite restorations using the injection
moulding technique.

With the mechanical properties of current direct composite
materials, evidence that supports their effectiveness for the
management of all types of tooth wear on the medium to long

Fig. 3: Composite jig to determine the
centric occlusion at the desired VDO.

term, is steadily growing.>>® They offer an additive, minimally
invasive alternative fo achieve an aesthefically pleasing
outcome for the freatment of tooth wear. Direct composite
restorations are cost-effective and readily amenable to
adjustment, repair, and refurbishment. Form and function are
restored, and underlying tooth structures protected.

To resolve the gummy smile and improve the bite (Angle
Class 1), the option of orthodontic freatment with possible
orthognathic surgery was discussed, but not accepted by the
patient. To compensate for the gummy smile, a clinical crown
lengthening was proposed as an alfernative option.

Intraoral scans and bite registration

Both jaws were scanned to register the initial situation.
Due fo the extreme wear, maximum infercuspation was not
reliably reproducible. Because a change in the VDO was
planned, the centric relation was used, to ensure a reliable
assessment.

Fig. 4: A leaf gauge can also be used to
determine the increase in VDO.
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Fig. 7: 3D-printed models: one alternately
restored and one fully restored model.

An anterior acrylic jig (Fig. 3) was used both as an
anterior deprogrammer and as a guide to the extent of the
occlusal preparation required. It was made a bit oversized
at first and gradually reduced to the desired height to be
able to evaluate ifs influence in a gradual manner. Another
method would be fo use a leaf gouge (Fig. 4); in general, a
5 mm maximum increase in VDO can be justified to provide
adequate space for the restorative material and to improve
the aesthetics. Signs and symptoms affer an increase below
5 mm tend to be self-limiting.”® By letting the patient move the
mandible first forward and then back, the centric relation can
be accurately obtained. With the anterior jig, the mandible
can be stabilized, which is necessary to digitally record the
bite registration.”
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Fig. 8: Silicone keys from transparent silicone (EXACLEAR, GC): models were made for
each quadrant and carefully trimmed, not to interfere with the rubber dam isolation.

Digital wax-up & mock-up

After having finished all scans (Fig. 5), a digital design was
made and verified. Based on this ‘digital wax-up’, a mock-
up was made in the mouth (Fig. 6). This is an important step
in all complex freatments, which gives the opportunity to
evaluate various aspects of the treatment, such as aesthetics,
phonetics, and function, while adaptations are sfill possible.
Moreover, the patient is informed about the freatment result
he can expect. After patient approval of the proposed
design, the 3D models and the transparent keys for in the
injection could be fabricated.

3D models and transparent keys
For each jow, two models were printed: one of the complete

16 INTERNATIONAL DENTISTRY — AFRICAN EDITION VOL.14, NO. 1 FEBRUARY/MARCH 2024



SWERTS

\

Fig. 10: Teeth were separated
with metal matrices prior to

sandblasting and  selective
enamel etching.

Fig. 9: The teeth were isolated
with rubber dam prior to the
adhesive procedure.

digital design and one where the teeth were alternately built up
and the other teeth were left as in the original situation (Fig. 7).
Making use of these alternated models improves the
stability of the transparent key because of the distinct and
evenly distributed vertical stops. This results in an increased
occlusal predictability and control over the proximal surfaces.
In tofal, 8 keys were made, with two keys for each quadrant

(Fig. 8). Keys were made from clear vinyl polysiloxane
(EXACLEAR, GC]J in a non-perforated tray and were left to
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cure in a pressure vessel during 7 minutes at a pressure of 2
bar. Due fo the pressure, air bubble inclusion was prevented,
facilitating the visual control through the key. It was ensured
that the material had sufficient thickness (about 6-7 mm),
verfically as well as horizontally, to ensure the rigidity of
the key. Two holes per tooth were punched from the inside
out with same needle as used for the injection: one for the
injection and one as a vent fo let composite excess escape.

Injection of flowable composite

Prior to the procedure, the closest matching shades were
each tested on a tooth for the proper shade selection.
Then, the teeth were isolated with rubber dam (Fig. 9). The
keys were fried in and the margins were trimmed fo avoid
interference with the dam during passive seafing. Next, the
teeth were separated with mefal matrix strips for the surface
roughening with AL,O; powder and selective enamel etching
(Fig. 10). Where contact points were too heavy, these were
slightly adjusted with ‘New Metal Strips’ (GC). After having
thoroughly rinsed and dried, the alternating teeth were
separated with PTFE tape. PTFE plugs were placed in the
embrasures to avoid they would be filled with resin during the
adhesive procedure and injection. Primer and bonding were
applied and cured in accordance with the manufacturer’s
instructions (Fig. 11). Thereafter, the key was placed on the
teeth, once again ensuring that it was stably seated prior
to the injection of G-aenial Universal Injectable (Shade A2).
After injection, each tooth was cured for af least 40 seconds

Fig. 11: Adhesive procedure with a
two-step self-etch bonding system after
careful placement of PTFE tape on the
neighbouring teeth and in the interdental
spaces.

40 seconds.

Fig. 12: Each tooth was cured for at least

Fig. 13: Removal of overhang with a
scalpel.

Fig. 14: After injection of the first
silicone key (G-aenial A‘CHORD,
Shade A2).
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Fig. 15: All steps were repeated with the second silicone key...

SWERTS

Fig. 16: ... and all done over to build up the other quadrants.

Fig. 17: Finishing with scalpel (blade nr. 12) and interdental
strips (New Metal Strips, GC).

(Fig. 12), hoovering over all surfaces. When all teeth were
built up, the key was taken off and each tooth was cured
for at least 20 seconds again. Composite overhangs were
removed with a scalpel (blade nr. 12; Fig. 13). When finished
(Fig. 14), the workflow was repeated with the second key
(Fig. 15). All quadrants were built up this way, each time
following the same procedure (Fig. 16).

Finishing and polishing

Prior to the polishing, the sprue and surface irregularities
due fo composite overflow were removed with abrasive
disks, fine diamond burs, interdental strips, and stones (Fig.
17). The occlusion was carefully checked, and premature
and deflective contact points were removed. Because of
the precise copying of the restoration design, only minor
adjustments were needed.

An addifional benefit of the composite injection technique
is the absence of an oxygen-inhibited layer. This improves
the polymerization of the surface layer'®, which facilitates
the polishing process. On the other hand, depending on the
resolution and the print process, layer lines are visible on the
3D-printed model."""® These layer lines are copied in the
composite due to the high accuracy of the silicone key. They
are, however, quickly removed with rubber polishing wheels
(Fig. 18). Finally, the resforations were polished to high gloss
with a brush and Diapolisher Paste.

The final result was a symmetrical dentition with balanced

Fig. 18: The layer line pattern copied from the 3D printed model
can be removed with simple polishing procedures.

occlusal contacts (Fig. 19). While this outcome would be
extremely difficult o obtain with a free-hand technique and
requires a lot of skill and experience, an injection moulding
technique can be mastered relatively fast. The patient was
very happy with his resfored dentition.

A hard occlusal splint with canine guidance (Fig. 20) was
provided to protect the restored teeth from nightly bruxism."

Conclusion

Not all patients with signs of footh wear require restorative
freatment. Even though many of them may be effectively
managed with a targeted preventive approach and sufficient
monitoring, restorative intervention may be inevitable in
the presence of severe pathological tooth wear, as in the
described case.

To ensure a useful approach, the treatment should be
attainable, stepwise, adjustable, repairable, cost-effective
and remaining tooth structure needs to be preserved.” The
composite injection technique fulfils all these requirements.
The treatment is minimally invasive, with minimal preparation
easily repairable 1o
Moreover, adjustments can relatively easy be made in a

requirements and an materia
later phase if necessary, after the patient has had time to
adjust to the new situation but cannot get fully accustomed.

According fo recent literature, resin composites are
suitable for inferim treatment as well as definitive freatment.

Eliminating all the etiological factors, however, may be
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Fig. 19: Treatment result. With careful treatment planning and a reliable procedure, excellent morphology
and balanced occlusal contacts were obtained with direct composite.

Fig. 20: Occlusal night guard.

unrealistic when patients suffer from persistent bruxism or are
not willing or able to change potentially harmful habits. In
such cases, it is possible that damage will reoccur.? Then,
it can be considered to restore the denfition with indirect
materials, such as glass ceramics. These are, however, more
invasive in nature and adjustments are very difficult fo make
in a post-treatment phase. Therefore, it's preferred to reserve
this type of treatment for a later phase.
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