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The rehabilitation of severely worn teeth is a complex challenge
for dental practitioners. There are many different types of dental
materials and restorative techniques, and there is not a single
way to achieve the desired result. This clinical report demon-
strates a complete oral rehabilitation with composite resins when
using an indirect application and direct techniques, with the sup-
port of the Lucia Jig technique, the Willis technique, and diagnos-
tic waxing for the vertical dimension correction. The wide clinical
improvement was achieved with the recovery of the function,
the esthetics, and the increase of vertical dimension of occlusion
through the planned treatment. The proposed treatment main-

tained the natural teeth, without the intense wear by the appli-
cation of the composite resins instead of ceramics, together with
excellent conditions for the patient to control the posttreatment
and extend the durability, with the correct follow-up of appoint-
ments. Young patients with extensive dental wear and the loss of
vertical dimension should not be directly submitted to ceramic
treatments, with preparations for full crowns. Oral rehabilitation
using composite resins, either directly or indirectly, allows for the
recovery of the function and esthetics, without the intense pre-
dictable dental wear, and reduced financial investment.
(Quintessence Int 2022;53:824-831; doi: 10.3290/.qi.b3315033)
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The gradual loss of tooth enamel is a biologic condition that
results from the aging process. However, the premature wear of
this tissue is due to a combination of factors, such as friction
(abrasion), occlusal stress (abfraction), and biocorrosion (ero-
sion), with the last mentioned being the most predominant
factor in this process."? The action of acidic drinks, gastroesoph-
ageal reflux, bulimia, medications, drugs, and reduced salivary
flow all contribute to the progression of these injuries.?

The treatment for dental erosion depends on the amount of
dental structure loss and this must address the main factors
promptly, to prevent a progression of this disease.>* The Euro-
pean Consensus Statement® suggests that the restorative pro-
cedures should be postponed whenever possible. However,
when these procedures are performed, they must be minimally
invasive for reducing the pain and restoring the function and
esthetics, through mutual agreement with the patient. The
treatment of severe tooth wear is not a simple approach. The
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planning must be conducted carefully, including the impres-
sion of the arches, photographs, and the assembly of the mod-
els in a semi-adjustable articulator and diagnostic waxing. This
procedure can be performed in an analog or virtual way, to
return a natural esthetic, and a stable and balanced occlusion.®

The restorative materials that are mainly used in the reha-
bilitation of patients with eroded teeth are metal-ceramic
crowns, zirconia crowns, and glass ceramics, such as lithium
disilicate ceramics, as well as composite resins that are made by
both direct and indirect methods.”'® Direct composite resins
are the most economical option when resorted to in situations
of mandibular dental wear.** Currently, the indirect composite
resins that are produced by the CAD/CAM process have been
an option that has been well used for posterior teeth.” The lit-
erature shows countless types of treatments, and there is no
consensus on which restorative technique is the best, exempli-
fying different advantages and disadvantages.
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Figs 1ato 1d (a) Initial
smile. (b) Intraoral initial
view. (¢) Intraoral occlusal
maxillary view. (d) Intra-
oral occlusal mandibular
view.

Nowadays, it is more common that patients, especially the
young, look for conservative treatments, to avoid dental wear.'?
In addition, a therapeutic approach with composite resins pro-
vides better intraoral finishing and polishing, thus avoiding
antagonistic tooth wear when compared to ceramics.”*'* Some
in vitro studies have shown that the fracture resistance of
occlusal veneers in composite resin is greater than occlusal
veneers in glass ceramics, due to the fact that they have a lower
elastic modulus and a better absorbs the tensions, which is
beneficial for the stomatognathic system.'¢2°

The purpose of this clinical report was to present an ultra-
conservative clinical case of full-mouth rehabilitation that was
made from composite resins, in a patient with extensive dental
wear, using indirect (laboratory technique) and direct (stratified
technique) methods.

Case presentation

A 45-year-old man who complained about frequent fractures on
composite resin restorations and dental structures sought dental
treatment at a private clinic. Anamnesis, clinical and radiographic
examinations, photographs, and diagnostic casts were per-
formed. These procedures revealed that the patient presented a
loss of the vertical dimension of occlusion (VDO), which was as-
sociated with parafunction events and erosion (Fig 1). Due to the
great dental wear and dentin exposure, a full-mouth rehabilita-
tion treatment was proposed, with a restoration of the VDO, by
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applying composite resins, to recover the function and esthetics,
without aggressive additional wear on the teeth. Additionally,
the patient was advised to control the intake of liquids and acid
foods, combined with a medical follow-up.

Initially, adequate oral health was ensured, with prophylaxis
and a replacement of all patient’s aged restorations. The cavities
were all sealed with Flowable Dental Composite Resin A2 (Natu-
ral Flow, DFL). Subsequently, for the extraoral planning, impres-
sions of the maxillary and mandibular dental arches were made
with polyvinyl siloxane (PVS) (Variotime, Kulzer), using the two-
step technique, to obtain the casts for diagnostic waxing. The
casts were mounted on an articulator (Bio-Art A7 Fix) for carry-
ing out the transfer of the skull-maxilla relationship with the
facial arch (Elite Facial Arch, Bio-Art). The VDO was reestablished
by the Lucia Jig technique,?" with the posterior bilateral bite
registration when using self-curing acrylic (GC Pattern Resin).
The parameters that were applied were the metric method of
Willis?> when using a compass, while the determination of the
VDO was performed by subtracting 3 mm (freeway space) from
the vertical dimension at rest, together with the Turner and Fox
esthetic method when concerning the thirds of the face.® In
addition, an unconditioned resin veneer increment over the
patient’s maxillary central incisor was performed, and this was
sent to the laboratory as a length reference for the diagnostic
waxing. The difference that was provided after the protocols for
the VDO increase when using the articulator was 3 mm from the
initial measurement.
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The diagnostic waxing was made by a dental technician,
with the aim of performing full-mouth rehabilitation, by apply-
ing the direct and indirect composite resins, whilst recovering
the dental health, the anatomy, the esthetics, and the VDO. Two
PVS (Variotime) guides on the waxing were made for the
mock-up by using A1 colored bisacrylic resin (Structur 2, Voco).
With the reproduction of the wax-up in the mouth with
bisacrylic resin, the evaluation of the esthetic aspects and the
phonetic tests were performed to check the increase in the
VDO. Furthermore, the contact points and the guides were
both evaluated (Fig 2).

Regarding the previous esthetic procedures for the main
treatment, a periodontal surgery of the maxillary anterior
teeth (canine to canine) was performed, with an electric scal-
pel (B 100 Plus, Rhosse) but only over the soft tissue (0.5 mm
in the maxillary left central incisor and 0.5 mm in the maxillary
right lateral incisor), aiming at the gingival recontour by
equalizing the gingival zenith. The CT scan was performed
with soft tissue retraction, to precisely identify the distances
between the bone crest and the gingival margin, the bone
crest and the cementoenamel junction, and the gingival mar-
gin and the cementoenamel junction. From this evaluation, it
was verified what would be necessary to esthetically improve
the situation when using the diagnostic wax-up, and this
identified the need for only the removal of the soft tissue. A
duplication of the diagnostic wax-up was performed and a
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Figs 2ato2d Immediate dental
reconstruction with mock-up and
bisacrylic resin. (a) Frontal smile.
(b) Intraoral view. (c) Lateral view,
right. (d) Lateral view, left.

surgical guide was made with an acetate plate to perform the
procedure. After 30 days, a dental night guard bleaching tech-
nique was carried out for 4 weeks when using a 10% carbam-
ide peroxide gel (Whiteness Perfect 10%, FGM Dental Group),
for daily use with a 24-hour interval between each applica-
tion. The patient was recommended to use a toothpaste with
properties for sensitivity protection during the whitening,
and there was no report of any discomfort. After the bleach-
ing, the color of the teeth was recorded with the Vita Classical
Shade Guide, for selection of the composite resin to be used
in the rehabilitation procedure. An additional color investiga-
tion was carried out, by using small resin spheres to compare
with the tooth substrate.

Indirect composite resins and adhesive procedure

To carry out the indirect composite resin restorations and to
increase the VDO, the retentions were removed, and the acute
angles of posterior teeth (15, 16, 27, 34 to 37, and 44 to 47,
according to FDI notation) were rounded by finishing and pol-
ishing disks (Sof-Lex, 3M Espe), followed by impressions of the
dental arches with PVS. Indirect composite resins (Ceramage,
Shofu Dental) were produced in the laboratory, by using trans-
parent guides, according to the diagnostic waxing that was
previously approved, with the objective of providing better
mechanical properties.* Initially, the indirect composite resins
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Figs3ato3d (aandb)The indirect resins
at the planning stage, and (c and d) the indi-
rect resins after the adhesion to the patient’s
teeth.

were tested without rubber dam isolation, to verify the adapta-
tion of the margins. In sequence, under isolation with rubber
dam (Madeitex, Brazil) the luting procedures were performed,
and a further test was carried out to carefully observe the adap-
tation and contact points. The internal surface of each com-
posite resin was blasted with 50 pm aluminum oxide, followed
by an application of silane (Prosil, FGM Dental Group) for 2 min-
utes, with a Single Bond Universal Adhesive system (3M Espe),
and a subsequent light jet of air (like a jet wash for the teeth),
without photoactivation. On the dental substrate, selective
etching (Ultra-Etch, Ultradent) was performed on the enamel
for 30 seconds, with a subsequent washing and drying, and the
Single Bond Universal Adhesive system was applied, with a
subsequent light jet of air, without photoactivation. For the
cementation, dual-cure resin cement (RelyX Ultimate, 3M) was
used, which was positioned on the internal surface of the indi-
rect composite resin, and then adapted for the dental sub-
strate. The removal of the excess cement was conducted with a
microbrush and dental floss, followed by photopolymerization
for 60 seconds on each face, with a VALO poly-wave device
(Ultradent) in a standard mode (1,000 mW/cm?). An additional
polymerization per face was carried out after applying a
water-soluble gel (Power Block, BM4), thus inhibiting the con-
tact of the resin cement with oxygen from the external environ-
ment. After removing the absolute isolation, and with the Lucia
Jig in position, the occlusal adjustments were made, with the
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subsequent finishing and final polishing of all the teeth (Fig 3).
The EVE Diacomp Twist system (pink and gray rubber) and a felt
disk with universal polishing paste (Diamond Excel, FGM Dental
Group) were used for the finishing and polishing procedures.
On the same day, provisional direct composite resins were per-
formed on the teeth 13, 23, 33, and 43, to give contact with the
anterior sector and the canine guides.

Direct composite resins

At the next appointment, direct restorations using the stratified
technique were performed on the maxillary and mandibular
anterior teeth. However, due to the inadequate position of the
mandibular left central incisor (tooth 31) and the option of not
performing the orthodontic treatment as first indicated, the
buccal surface preparation was performed by correcting the
positioning of this specific tooth. To execute these direct restor-
ations, silicone palatal guides were made on the models of the
diagnostic waxing. These helped in making the first palatal and
lingual layer of all the elements. The composite resins that were
used were the A1E palatal layer (Empress Direct, lvoclar), the
A2D dentin layer (Estelite Omega, Tokuyama), the Trans incisal
effect (Estelite Omega), and the EB1 final layer (Estelite Omega),
respectively. For the finishing process, a surgical scalpel blade
no. 12, FF diamond tips (KG Sorensen), a 3M Sof-Lex disk, and
multi-laminated dental burs (Jota) were used to remove the
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excesses and delimit the texture. Diamond spiral rubbers from
Eve Diacomp Twist (pink and gray), felts, and a universal polish-
ing paste (Diamond Excel) were used for the polishing process.
Furthermore, the posterior teeth (14, 24, and 25), in which the
indirect restorations were not performed, received direct res-
torations, reestablishing the missing occlusal contacts. The rea-
son for applying the direct restorations on these specific teeth
was diagnosed due to the small thickness of the resin that was
needed for the restorations, which made it difficult to manufac-
ture the indirect restorations in the laboratory.

All the mandibular movements and guides were checked,
and an immediate protective 1-mm temporary acetate plate
was made for the patient to use at night. Posteriorly, the patient
returned for a final finishing and polishing appointment (Fig 4),
to identify any excess that was still present. Following this pro-
cedure, a night guard was manufactured for adjusting all the
occlusal contacts, with the indication of night use.

The final case registration showed an esthetic improvement
and a functional rehabilitation due to the recovery of the VDO
in a well-stabilized position, and the reconstruction of the
teeth’s natural size. Thereafter, the patient returned for a 1-year
follow-up, and no damage was observed as a result of the reha-
bilitation. The patient agreed with the constant use of the night
guard, with the intention of protecting his rehabilitation. New
photographs were taken, without any repolishing, to identify

any possible wear or pigmentation (Fig 5). &
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Figs4ato4d The final aspect of
the complete rehabilitation when
using the direct and indirect resins.
(a) Frontal smile. (b) Intraoral view.
(c) Lateral view, right. (d) Lateral
view, left.

Discussion

The premature loss of the VDO and the severe tooth wear were
not related to only one reason. There occurred a combination
of factors, such as attrition (bruxism), abrasion, and erosion,
which all led to this deleterious result.*2

The wear of the posterior cusps provided an overload on
the anterior teeth and the incisal wear of the anterior teeth
generated an occlusal overload on the posterior teeth. In other
words, the occlusal balance was directly related to a mutually
protected occlusion at the maximum habitual intercuspation
(formerly named centric occlusion), in a combination with the
laterality and protrusion guides. The loss of the guides can
cause early wear of the molar and premolar cusps, as well as the
non-carious cervical lesions, known as abfraction.?>%:2

It has become increasingly prevalent to find severe dental
wear in young patients. This is probably due to bruxism and
diet changes with acidic foods, due to their current chosen life-
style. The fact is that premature dental wear is now a reality,
and how dentistry professionals should treat these patients is a
challenge to be faced.®?

First, it is essential to identify and treat the main etiologic
factors of dental wear for the long-term success of any restora-
tive treatment. Second, the choice of the most suitable material
available in the market is important. This is controversial and
can generate doubt for the dental surgeon because there is no
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Figs 5ato 5d Patient follow-up
(1 year). (a) Frontal smile. (b) Intra-
oral view. (c) Intraoral maxillary
view. (d) Intraoral mandibular view.

consensus in the literature concerning the best restorative
material for severely worn teeth.

The use of composite resins in patients with eroded teeth is
one of the current options and this strategy is well-accepted
today because it allows for minimally invasive techniques and
provides adequate intraoral finishing and polishing.** It like-
wise prevents antagonistic teeth wear.'*?!

The composite resin brand for the posterior teeth that was
selected in this case study was Ceramage (Shofu Dental), which
is @ micro-hybrid composite resin for laboratory use. This com-
posite, as well as the nano-hybrids, is indicated for the posterior
teeth because it presents better mechanical properties (hard-
ness, abrasive resistance, and flexural resistance) when com-
pared to the microfilled composite resins, which have better
polishing properties and surface gloss.’*?' In the anterior sector,
two different commercial brands were used in this case report.
Empress Direct resin (nano-hybrid resin) was used in the palatal
layer to provide better mechanical resistance in the excursion
movements. The other commercial brand that was used was the
Estelite Omega resin, and this presented better rheologic, finish-
ing, and polishing properties. The best smoothness and surface
gloss properties of the Estelite Omega resin were mainly related
to the spherical and regular inorganic filler particle sizes.?3!

After the end of any rehabilitation, the dental practitioner
must be aware of the patient’s occlusion in the centric and
eccentric movements. Occlusal overloads can generate failures,
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such as chipping and fracture.32** Another relevant factor is
recalling the patients periodically to adjust and repolish the
composite resin restorations, while checking the occlusal con-
tacts and for possible early wear.

The limitations of the treatment presented in this clinical
report are linked to the engagement of the patient in the care
of his rehabilitation, with periodic appointments, as well as the
daily care at home. It is extremely important that the patient
changes deleterious habits to increase the restorations’longev-
ity, as well using a night mouth guard.

Conclusion

Within the limitations of the current clinical case, it was con-
cluded that a full-mouth rehabilitation by using composite
resins was one of the attainable options for the dental treat-
ment because it required less dental wear. It was economical
and less abrasive to the antagonistic teeth than ceramics, thus
mainly benefitting the younger patients, who still need to
maintain their natural teeth intact for a long time. The treat-
ment technique requires training and attention at all stages
of the execution. In addition, it is necessary to follow-up with
the patients by scheduling periodic maintenance appoint-
ments (polishing, checking the occlusal contacts, and ascer-
taining the excursion movements), to increase the longevity
of this dental rehabilitation. &£
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