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Fig. 1_Initial clinical status.
A_Right side view: Loss of canine
guidance and presence of contacts
on lateral incisors, pre-molars and
disto-buccal cusp of the first molar.
B_Left side view: Loss of canine
guidance and occlusal contacts on
lateral incisors and pre-molars.

A diastema between the upper right
canine and lateral incisive caused by
the occlusal interference can be
noticed.

Fig. 2_ Longitudinal crack in the
upper canine caused by intense
occlusal forces.

_Introduction

The frequent occurrence of teeth wear and the
harmful consequences of tooth surface loss have
turned to be one of the greatest concernsamong cur-
rent dentistry issues.’ Teeth wear may have multiple
causesanditismainlyrelatedto the presence of para-
functional habits, such as bruxism.?3

Bruxism is considered a parafunctional activity
that include clenching and grinding of teeth during
the night or/and day.* Clinically, severe tooth surface
loss resultant from the attrition between teeth can
have detrimental implications, including decreased
vertical dimension of the occlusion, deficient masti-
catory function and loss of muscle tone. In addition,
temporomandibular joint dysfunction and impaired
esthetic appearance may be also observed.®

The treatment of worn dentition includes the es-
thetic and functional restoration of teeth. Recent de-

velopments in adhesive dentistry associated with new
technology have enabled the achievement of clinical
successful outcomes. Low and high power lasers have
been increasingly used during prosthetic treatment.
Er:YAG lasers are widely employed during restorative
procedures, and its indications include microbial re-
duction, cariesremoval,enameland dentin etching, ce-
ramic conditioning and crown lengthening.5”

This clinical case illustrates the restoration of worn
caninesinayoung bruxer patient with concern to har-
monious esthetics and stable function. The re-estab-
lishment of the canine guidance with diagnostic wax-
ing and the reconstruction with composite resin using
a stent of polyvinyl siloxane is described, as well as the
benefits of hard tissue etching with the Er:YAG laser.

_Case Description
A 25-year-old Caucasian woman was referred to
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our clinic presenting wear facets on the edges of the
upper and lower canines (Fig. 1). The patient re-
ported muscular fatigue inthe morningand clench-
ing during the day, and these symptoms were at-
tributed to the patient's parafunctional bruxing
habit. The canine guidance was no longer present,
and the wear pattern indicated that jaw lateral ex-
cursive movements were predominantduring brux-
ism episodes. This fact could also be attested by the
presence of a diastema between the upper right ca-
nine and lateral incisive (Fig. 1B), as the patient re-
ported thatit firstappeared after bruxism habit ini-
tiated. Since the canine edge was lost due to tooth
wear, the canine guidance was substituted by group
function guidance, and an intense contact between
upper and lower lateral incisors during lateral ex-
cursive movements may have caused tooth move-
ment and diastema appearance. The intense
strength exerted on the canines during clenching
and grinding resulted in the appearance of cracks
(Fig. 2), as well as in the loss of tooth anatomy.

Based on clinical observations and considering
anamnesisdata, the treatmentproposed was the re-
covery of esthetics and function by the direct
restoration of canines' anatomy with composite
resin and the re-establishment of canine guidance.
Ahard acrylic occlusal guard was also indicated af-
ter restoration phase to protect tooth and restora-
tion surfaces, manage bruxing habit and stabilize
occlusion.

_Clinical Procedure

Before restoration procedures, impressions of both
arches were taken. To determine the size and shape of
the upper and lower canines and the exact amount of
loststructure to be reconstructed, a diagnostic wax-up
was fabricated (Fig. 3). After the teeth anatomy was re-
built, the articulator was used to adjust the canine
guidance and the correct lateral excursive jaw move-
ments, and also to establish the ideal occlusal relation
between both arches. The diagnostic wax-up enabled
anideal association of both esthetics and function.

Four silicone stents were fabricated (one for each
canine) with heavy-bodied addition silicone impres-
sion material (Ivoclar Vivadent, Schaan, Liechten-
stein). The silicone was positioned in the waxed cast,
completely involving the canine without the use of
impression trays. After material cure, the silicone was
removed from the castand its buccal portion was cut
with a #15blade in the mesiodistal direction and dis-
posed.Theincisal margin was preservedin thesilicone
matrix in order to guide the canine edge reconstruc-
tion.® After this, the silicone stent was tested in the
mouth and its adaptation was checked, as well as the
amount of resin to be placed (Fig.4). The tooth color
selection was followed, and, as regarding previously
bleached teeth, a composite resin for bleached teeth
(Venus, Heraeus Kulzer, Armonk, NY, USA) was used.

The enamel surface was etched with the Er:-YAG
laser (KEY Laser 2, KaVo, Biberach, Germany) emitting
photons at a wavelength of 2.94 um. The handpiece
#2051 was used and parameters were set at 80 mJ,
4 Hz and focused mode (12 mm distance). The irradi-
ation was conducted under water cooling (5 ml/min).
The Er:YAG laser was also used to produce a small
grove in the area of the canine edge with 120 mJ and
6 Hz in focused mode, so that the adhesion of the
restoration to the tooth could be favored (Fig.5). Af-
ter laser-conditioning, enamel and dentin were fur-
ther etched with a 37% phosphoric acid for 30 and
10 seconds, respectively (Fig. 6A). The acid was re-
moved with abundant waterirrigation during 30 sec-
ondsand the enamel was gently dried with absorbent
paper. Theadhesive system (Clearfil SEBond, Kuraray,
Tokyo, Japan) was applied according to manufac-
turer's instructions and photopolymerized (Fig. 6B).
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Fig. 3_Diagnostic wax-up and recon-
struction of upper and lower canines.

Fig. 4_Stent of polyvinyl siloxane
impression material in position.

Fig. 5A_Er:YAG laser (KEY Laser Il
KaVvo).

Fig. 5B_Enamel conditioning of the
right canine (Handpiece # 2051, 80
mJ, 4 Hz).

Fig. 5C_Surface aspect after laser
conditioning and grove preparation.

Fig. 6_Steps of restoration proce-
dures.

A_Acid etching of enamel with 37%
phosphoric acid after Er:YAG condi-
tioning.

B_Application of the adhesive sys-
tem (Primer and Bond).
C_Longitudinal section of the
polyvinyl siloxane stent and insertion
of the translucid resin.

D_Stentin position. Incremental
insertion of resin.

E_Placement of resin with a brush
(Cosmedent).

F_Restoration after stent removal,
before finishing and polishing.
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Fig. 7_Procedures repeated
in the left side.

A_Stentin position.
B_Enamel conditioning with
Er:YAG laser.

C_Surface aspect after laser
conditioning.

D_Resin placement.

Fig. 8_Procedures repeated in the
lower canines.

A_Surface aspect after enamel con-
ditioning with Er:YAG laser.

B_Resin accommodation in the
empty space of the stent.

Fig. 9A_Right lateral movement be-
fore restoration. Contacts on lateral
incisors, premolars and molars can

be noticed.

Fig. 9B_Left lateral movement be-
fore restoration, with contact on lat-
eralincisors and premolars.

Fig. 9C_After the reconstruction of
right canine guidance, an adequate
space was created between antago-
nistincisors, premolars and molars
during lateral movement.

Fig. 9D_Space between antagonist
incisors, premolars and molars dur-
ing left lateral movement after the re-
construction of canine guidance.

-

For teeth restoration, a thin layer of composite
resin (T3,Venus, Heraeus Kulzer) wasinserted in thesil-
icone matrix, covering the whole palatal face of the
restoration (Fig. 6C). The matrix was positioned in the
mouth and the resin was polymerized for 20 seconds.
Thisthinlayeroftranslucidresinaimed to provide sup-
portforrestoration buildingand initiate the construc-
tion of the translucid incisal edge. The reconstruction
of the dentin portion (Fig. 6D) was followed with an
opaque composite resin (SBO, Venus, Hereaus Kulzer),
and the enamel portion was rebuilt (Fig. 6E) with a fi-
nal layer of an enamel composite resin (A1, 4 Seasons,
Ivoclar Vivadent). The same procedures were con-
ducted for all upper and lower canines (Figs. 7 and 8).

Theresinexcessesof the cervicalarea were removed
with a #12 blade. The occlusal contacts were adjusted,
and the canine guidance was carefully re-established.
Finishing and polishing procedures were conducted
with polishing discs, interproximal abrasive strips and
polishing pastes (Sof-Lex Pop-On, 3M ESPE, St. Paul,
MN, USA; Enamelize, Cosmedent, Chicago, IL, USA).
Right after restoration conclusion, the patient was
given hard acrylic occlusal guard to protect restoration
from further wear and to manage bruxing habit. Ca-
nines' reconstruction using directresin restoration en-
abled the achievement of both harmonious esthetics
and adequate function (Figs. 9 and 10).

At 1-year follow-up, the patient reported that the
occlusal splint was not used as oriented. This fact
could be clinically observed, since worn facets were
again present in the restorations of both upper and
lower canines (Fig. 11). The resin lost during bruxism
episodes resulted in the exposition of the opaque

resin used for the reconstruction of the dentin por-
tion. This follow-up outcome is of extreme impor-
tance, since itindicates thatadhesive procedures, in-
cluding enamel etching with Er:YAG laser, were capa-
ble of providing the restoration with sufficientadhe-
sion, so that it could tolerate the intensive occlusal
charges generated during bruxing without any fail-
ure. Since adhesion was successful, the clinical con-
sequence of continuousgrindingduring one year was
the composite restoration wear. In spite of this, the
caninequidance wasstill present,and the patient was
oriented to effectively use the occlusal splint to avoid
further wearand the need of a new restorative proce-
dure. The presence of guidance was responsible for
the closure of the diastema between the upper right
canine and lateral incisive, and this could be observed
one year after restoration (Fig. 11).

_Discussion

Tooth surface loss may be caused by erosion, abra-
sion, attrition and abfraction.? Clinical observations
indicate that these factors seem to generally act in
combination.® Attrite between teeth are frequently
observed during parafunctional habits. In the present
clinical case, this fact was responsible for causing
wear facetsin the upper and lower canines.

The restoration of the worn canines was indicated
with the aim of re-establishing dentition function by
the recovery of the canine guidance. Esthetics recov-
ery was also targeted; however, it should be achieved
asa consequence of the correct association between
adequate functional reconstruction and strict appli-
cation of restorative concepts. Indirect restoration of
worn teeth with ceramic crowns is frequently re-
ported in the literature.® ™ The direct technique was
chosen for the present case, especially because of its
conservative approach. A ceramic crown was consid-
ered an invasive treatment to be provided to a young
woman presenting healthy teeth, and it would be in-
dicated only in case of pre-existing wide restorations
in the teeth to be reconstructed.

Since bruxing habit does not cease after teeth
restoration,™ " the night wear of the occlusal splint
was indicated in order to prevent the restorations
from further wear, as well as to manage bruxing habit
and stabilize occlusion. Despite emphatically ori-
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ented, the patient did not use the occlusal splint and
that lead to the continuing restoration wear. This fact
was important to allow the observation of restora-
tionsbehaviorunderintense occlusal stress. Afterone
year, restoration adhesion to laser-etched enamel
proved to be successful. The intense charges exerted
during bruxing events were sufficient to cause loss of
resin substance, butnottodetachit. The use of Er:YAG
laser for enamel etching has proved to provide ade-
quate bonding resistance, since the laser is capable of
creating a micro-rough surface that favors the me-
chanical adhesion of resin to enamel.”*'®In case the
patient had been provided with ceramic crowns, the
misuse of the occlusal guard might have caused frac-
ture of restoration, or even of teeth. Thus, the suc-
cessfuladhesionplayedanimportantpartin the pres-
ent case, since the permanence of the resin restora-
tion during the following bruxing episodes was cru-
cial to protect the teeth from further wear, without
jeopardizing its resistance.

The successful outcomes obtained in the present
case are attributed not only to the correct diagnosis
and clinical conduction, but also to the treatment
planning.The technique performed included a metic-
ulous examination in mounted casts, a simulation of
the adequate canine guidance with diagnostic wax-
ing, and a reliable reproduction of the planned
restoration in mouth with the use of the silicone ma-
trix. Thisaccurate technique wasassociated with high
technology for better clinical results, such as enamel
conditioning with Er:-YAG laser. Consequently, the
outcome achieved was harmonious esthetics with
the re-establishment of adequate dentition function.

_Conclusion

The re-establishment of the canine guidance with
a combination of diagnostic wax-up, polyvinyl silox-
ane stent, and enamel conditioning with the Er:YAG
laser, enabled the adequate reconstruction of worn
canines with composite resin, resulting in harmo-
nious esthetics and recovery of function. _
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Fig. 10_Final clinical status. The
patient was oriented to use an acrylic
occlusal guard to preserve the results.

Fig. 11_At 1-year follow-up, wear of
the restorations was caused by the
misuse of the occlusion guard.
Restorations adhesion to teeth was
sufficient to tolerate occlusal stress
and the canine guidance was still
presentin both A) right and B) left
sides. The re-establishment of the
canine guidance was also responsi-
ble for the closure of the diastema.
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