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Abstract

Particularities of dental cervical lesions require distinct approaches from preventive to therapeutic managements. Therefore,
practitioners depend on their etiology, selected materials and patient involvement to provide conditions to effective performance.
Through representative clinical scenarios, the main considerations regarding carious and non-carious cervical lesions (NCCL)
are reported for the determination of strategies. Details regarding the disease, lesions aspects, evolution and involvement or not
of the periodontal tissues are considered in their decision. In conclusion, their long-lasting resolution is determined by a complex
combination of biomechanical factors and therapeutic strategies for each particular lesion, regardless of the cervical location
solely.

Descriptors: Dental Caries; Composite Resins; Dentin; Glass lonomer Cements; Tooth Wear.

Resumo

As particularidades das lesdes cervicais dentarias direcionam a abordagens distintas, desde a preventiva até a terapéutica.
Portanto, os profissionais dependem de sua etiologia, materiais selecionados e envolvimento do paciente para oferecer
condicdes para um desempenho eficaz. Por meio de cenarios clinicos representativos, as principais consideracdes a respeito
das lesdes cariosas e cervicais ndo cariosas (LCNC) sao relatadas para a determinacdo das estratégias. Detalhes sobre a
doenca, aspectos das lesdes, evolucdo e envolvimento ou ndo dos tecidos periodontais sdo levados em considera¢do na
decisdo. Em conclusdo, sua resolu¢do duradoura é determinada por uma combinacdo complexa de fatores biomecénicos e
estratégias terapéuticas para cada lesdo em particular, ndo dependendo apenas da localiza¢do na regido cervical.

Descritores: Cérie Dentaria; Resinas Dentarias; Dentina; Cimentos de londémeros de Vidro; Desgaste dos Dentes.

Resumen

Las particularidades de las lesiones cervicales dentales direcionan distintos enfoques, desde los tratamientos preventivos hasta
los terapéuticos. Por lo tanto, los médicos dependen de su etiologia, materiales seleccionados y participacion del paciente para
proporcionar las condiciones para un desempefio efectivo. A través de escenarios clinicos representativos, se reportan las
principales consideraciones sobre lesiones cariosas y cervicales no cariosas (LCNC) para la determinacion de estrategias. En
su decision se consideran detalles sobre la enfermedad, aspectos de las lesiones, evolucidn y afectacion o no de los tejidos
periodontales. En conclusion, su resolucién duradera estd determinada por una combinacién compleja de factores
biomecanicos y estrategias terapéuticas para cada lesion en particular, no solo dependiendo de la ubicacion en la region
cervical.

Descriptores: Caries Dental; Resinas Compuestas; Dentina; Cementos de lonémero Vitreo; Desgaste de los Dientes.

INTRODUCTION

Despite the significant reduction in
prevalence, dental caries still represents the
most common disease that irreversibly
compromise dental tissues™®.  Historically,
carious lesions in different tooth surfaces lead to
the creation of a series of classifications and
protocols to ease the communication between
clinicians and to stablish a correct management
of such lesions®®. One example is the
classification of artificial cavities, preconized by
G.V. Black®.

125

According to this classification, Class V
cavities was the term attributed to carious
lesions affecting the cervical area of buccal
and/or lingual surfaces, resulting in cavities
limited by mesial, distal, occlusal, cervical and
axial walls.

More recently, other Ilesions with
etiologies different from those of dental caries
are being discussed to affect teeth in the
cervical area, and these lesions are called non-
carious cervical lesions (NCCLs)®®. This term is
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usually associated with a progressive surface
loss of dental tissue in the cervical area caused
by erosion (biocorrosion), abrasion and/or
abfraction, which result in lesions distinct from
carious ones®®. Some reports have addressed
the tensions generated in this area upon
function of the teeth®'°. Given the lack of
proximal walls, the amount of stress a
restorative material have to bear lead to different
procedures than when carious lesions are being
restored. Also, the different etiology between
carious and NCCLs lead to differences in the
substrate, in which dental caries generates a
demineralized dentin because of bacterial
activity!, whilst NCCLs frequently stimulate the
hypermineralization of the dentin™*™**,

Given these differences regarding the
cavity design and in the morphology of the
substrate, the restorative treatments require
different procedures to achieve reliable bonding
and adequate performance overtime. Therefore,
the aim of this work is to present four clinical
cases with lesions derived from different
etiologies to help professionals to diagnose
these lesions and to guide them to properly
understand the benefits of different restorative
approaches.

CLINICAL CASES

o Case 1 - Cervical carious lesion

Carious lesions in the cervical area can
be recognized by some clinical signs, such as
the presence of biofilm, gingival inflammation
and easy bleeding. Other cervical surfaces from
adjacent teeth may also be cavitated, restored
or present typical white spot lesions, which
indicate early onsets of demineralization™*°.

In patients with carious lesions, the
medical history may supply data about a
cariogenic diet, inadequate oral hygiene or even
lack of information about these habits. It is
essential to provide the instructions regarding
diet and hygiene habits even if restorative
treatment is necessary™®.

Before the restorative treatment,
contaminated dentin should be selectively
removed and demineralized dentin, in which the
collagen matrix is preserved, should be
maintained®. This technique helps to preserve
tissue with potential to be remineralized, which
may improve the structure’s ability to resist upon
mechanical forces!’'®. Based on this reasons,
restoration with bioactive materials are a
relevant clinical approach, since these materials
require less tissue removal and may induce
tooth remineralization®.

In this clinical report, a 26-year-old male
patient presented cervical carious lesions and
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an esthetic complaint due to anterior teeth
misalignment. Under clinical examination,
previous restorations and new white spots
lesions were noted, as well as the presence of
biofilm, gingival inflammation and other class V
lesions (Figure 1). Patient reported rare use of
dental floss and difficulties in performing oral
hygiene, mainly because of teeth misalignment.

Figure 1: Intraoral view highlights the deficiency in oral hygiene
and class V lesion in the right maxillary central incisor.

First, the patient was oriented regarding
oral hygiene and dietary habits. Then, to
minimize the plague accumulation and
reestablish function and esthetic, Class V
restorations were performed. However, the
patient was advised that an orthodontic
treatment could also help to establish his oral
health and improve his esthetics.

After shade selection and rubber dam
isolation, carious tissue was removed until
leather consistency was reached®. Finally, a
bevel at the occlusal cavosurface margin was
done with a flame-shaped diamond bur
(Figures 2 and 3). For the adhesive procedures,
conventional etch-and-rinse hybridization was
performed. Dentin was etched with 37%
phosphoric acid for 15 seconds and enamel was
etched for 30 seconds. Once the cavity was
rinsed and dried with absorbent paper, a
hydrophilic primer was used, followed by a
hydrophobic bonding agent (Adper™
Scotchbond Multipurpose, 3M ESPE, St Paul,
MN, USA). The adhesive was light-cured for 10
seconds with a LED device (DBD 686 D700 —
Dabi Atlante, Ribeirdo Preto, SP, Brazil). The
teeth were restored with resin composite (Vittra
APS, FGM, Joinvile, SC, Brazil) followed by
finishing and polishing processes, which were
conducted with a carbide bur, followed by the full
sequence of Sof-Lex aluminum oxide polishing
discs (Sof-Lex, 3M ESPE, S&o Paulo, SP,
Brazil) and a felt disc associated with a diamond
polishing paste (Diamond Excel, FGM, Joinvile,
SC, Brazil) (Figure 4). In this case, the success
of the treatment relies on educating patients
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regarding their hygiene and dietary habits to
reverse the etiological factors. The restorative
treatment should restore the esthetics of the
area and should allow the surface to be easily
cleaned by the patient.

Figure 2: Removal of the carious tissue with a carbide bur compatible with
cavity’s size, preserving maximum of tissue.

Figure 3: Appearance of the cavity after carious tissue removal.

Figure 4: Final aspect of restoration.

o Case 2 - Cervical carious lesion with
periodontal compromise

When carious disease is not arrested,
cervical lesions can progress and affect the
adjacent periodontal structures, as described in
this case. This 60-year-old male patient
complained about intense dentin sensitivity.
Class V carious lesion in left mandibular canine
was observed, extending sub gingivally with
biological distance compromise (Figure 5). The
treatment plan included a trans-surgical direct
restoration. All surgical procedures were
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performed under strict biosecurity standards.
After local anesthesia, the full-thickness flap was
created to expose the bone. Because the
distance from the lesion terminus to the bone
crest was greater than 1 mm, there was no need
for osteotomy. When the surgical procedures
were finished, restorative procedures were
initiated under rubber dam isolation. Carious
tissue was selectively removed until leather-
consistent dentin was reached. Because it was a
deep cavity, calcium hydroxide cement (Hydro
C, Dentsply/Sirona, York, Pennsylvania, USA)
was placed to protect the dentin-pulp complex.
Glass-ionomer cement (Glaslonomer FX
ULTRA, Shofu, Kyoto, Japan) was chosen as
the restorative material. The finishing and
polishing steps were conducted with a flame-
shaped carbide bur (KG Sorensen Ind. e Com.
Ltda., Barueri, SP, Brazil) and Jiffy Polisher
Cups (Ultradent Products, Inc., South Jordan,
UT, USA), followed by a felt disc associated with
a diamond polishing paste (Diamond Excel,
FGM, Joinvile, SC, Brazil) (Figures 6-8). After
the restoration was concluded, rubber dam was
removed, and the flaps was sutured (Figure 9).
After 15 days, the suture was removed, and the
periodontal tissue and the restoration presented
a healthy aspect (Figure 10). After 1 year, the
restoration was clinically adequate, and the
patient reported no sensitivity upon air blast
(Figure 11).

Figure 5: Initial aspect of the left mandibular canine affected by caries with
periodontal involvement.

g 3

Figure 6: Total flap to expose bone tissue and the cavosurface margin.
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Figure 7: Aspect after the selective carious tissue removal until leather-
consistent dentin.

Figure 8: The aspect after restoration and checking the measurement
between the lesion terminus to the crestal bone.

Figure 9: Final aspect of restoration after suture.

Figure 10: Suture removed and final aspect of restoration after 15 days.
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Figure 11: Follow-up after 1 year.

o Case 3 - Erosive tooth wear

A 35-year-old male patient was referred
to local clinic complaining about hypersensitivity
on his canines and first premolars.

Under clinical examination, general wear
was diagnosed at all buccal surfaces of anterior
teeth, also affecting cervical dentin in all
maxillary and mandibular canines and first
premolars. The lesions were disk-shaped,
shallow, without defined margins, and with
enamel in all margins (Figures 12).

dAAALD

Figure 12: General overview of dental situation showing erosive
lesions on almost all buccal surfaces of anterior teeth.

During the anamnesis, the patient
reported a daily intake of lemon juice on an
empty stomach in the morning. This lead the
clinician to diagnose erosive tooth wear. The
treatment plan included instructing the patient
regarding the causal factors of erosive tooth
wear and dietary instructions, followed by
restorative treatment in the regions where dentin
was exposed. Because it is an esthetic area,
resin composite was chosen as the restorative
material. After shade selection and rubber dam
isolation, the enamel was beveled at the incisal
cavosurface margin and selectively etched with
37% phosphoric acid for 10 seconds. Then, a 2-
step self-etching bonding system (Clearfil SE
Bond, Kuraray, Okayama, Japan) was applied,
followed by the placement of a nanohybrid
dental composite (Spectra Smart,
Dentsply/Sirona, York, Pennsylvania, USA). The
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finishing and polishing steps were conducted
similarly to case 1 (Figures 13-17).

Figure 13: Shallow lesions, without defined margins, and disk-shaped on
the right maxillary canine and premolar. Restorative procedures exemplified
in the right maxillary premolar.

Figure 14: Bevel performed at the cavosurface margin with FG1111 at low
speed.

Figure 15: Bonding procedures, with 37% phosphoric acid application for 10
seconds on enamel, followed by application of a 2-step self-etching bonding
system (Clearfil SE Bond).

Figure 16: Final aspect of restoration.
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Figure 17: General overview of clinical dental situation after all
restorative procedures.

After 1 vyear, the restorations were
clinically adequate, and the patient reported no
sensitivity upon air blast. Also, the patient
reported change in his eating habits, without the
intake of lemon juice in the morning, as well as
the reduction of acidic foods (Figure 18).

Figure 18: Follow-up after 1 year.

o Case 4 - Abfraction

A 19-year-old male patient was referred
to the local clinical service. Clinical examination
revealed abfraction lesions in the right
mandibular first and second premolar, affecting
cervical dentin, caused by occlusal overstress
related to his malocclusion and loss of posterior
teeth (Figure 8).

Shade selection was conducted, and low
viscosity resin was chosen (Beautifil Flow Plus X
FO3, shade A3, Shofu, Kyoto, Japan). After
isolation with cotton rolls, retraction cords were
inserted, and bevel was performed at the
cavosurface margin. For bonding procedures,
37% phosphoric acid was applied for 10
seconds on enamel, followed by a 2-step self-
etching bonding agent (FL Bond II, Shofu,
Kyoto, Japan). Then, the low viscosity resin was
applied, the sculpture was adjusted, and light
cured for 40 seconds. The finishing and
polishing steps were also conducted similarly to
case 1. After polishing, the restorations were
clinically adequate, and the patient reported no
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sensitivity upon air blast and cold beverages
(Figures 19-22).

Figure 19: Initial aspect of the lesions, with exposure of dentin and enamel
loss above cement-enamel junction.

Figure 20: Isolation with cotton rolls and retraction cords.

Figure 21: Bonding procedures with 2-step self-etching bonding system
(Clearfil SE Bond) with selective etching on enamel.

Figure 22: Final aspect of the restoration.
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DISCUSSION

The term “Class V cavities” was firstly
introduced to address carious lesions on the
buccal or lingual surface of teeth, which required
preparation to receive the restoration. This term,
along with Class | to Class IV, composed the
artificial classification proposed by G. V. Black’.
However, due to other clinical lesions, such as
tooth fracture and NCCLs, these terms have
been used to indicate the affected area,
disregarding the fact that the etiology of these
latter lesions are different from carious ones.

When caries is the etiology, dentin
removal will result in the formation of a cavity in
which the presence of surrounding walls favors
the retention of the restorative material®®.
However, in non-carious etiologies (e.g.
abrasion, erosion and abfraction), these lesions
do not form a cavity and no preparation is
conducted to create a cavity in which the
material is going to be placed.

Because the NCCLs do not require soft
tissue removal, a less invasive approach is
required, but the retention of the restorative
material can be harmed overtime. The main
reasons rely on two points. The first is the
hypermineralized substrate. Due to the
mechanism behind the establishment of NCCLs,
the tissues have time to respond to the
aggressive stimuli, resulting in the deposition of
minerals at the dentin tubules’ apertures (i.e.
sclerotic dentin). Despite being a relevant barrier
against external aggressions to the pulp, the
sclerotic dentin imposes a challenge to the
bonding ability of resinous materials®****.
However, due to improvements in the
formulation of the self-etching systems, this
issue was overcome?, therefore these bonding
systems, especially those containing functional
monomers (e.g. 10-MDP or MF8P)?, should be
used on hypermineralized tissues.

The second point is the material's elastic
modulus. The cervical area concentrates the
indirect resultant forces from physiological
occlusal contacts®’. Depending on the intensity
and direction of these forces, loss of dental
tissue can happen, leading to the formation of
abfraction lesions®?*%*. Therefore, the selection
of the restorative material should consider its
ability to replace the mechanical behavior of
dentin. In these cases, the glass-ionomers and
flowable resin composites are commonly
employed®?°,

For years, the glass-ionomers were the
main option due to their ability to conciliate both
good bonding to hypermineralized tissues and
proper elastic modulus™®?’. However, resin-
based materials, if associated with self-etching
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systems, is an interesting alternative if esthetics
is also a key condition to be reestablished®?’. It
is also important to state that, despite bonding
being important to achieve long-lasting results,
operators should also be aware of other relevant
clinical procedures, such as eventual repolishing
of the restoration®.

Numerous investigations have addressed
the performance of materials and techniques for
clinical management of NCCLs"**?, Yet, it is
important to highlight that each type of lesion
has a different etiological factor and,
consequently, treatments and material choices
should not be based on NCCLs in general, but
on each specific lesion.

Therefore, glass-ionomers can be the
preferable material for abfraction lesions®*°,
whilst for abrasion and erosive lesions,
monomeric materials seem to be preferable,
given their resistance upon toothbrushing
forces®® and acidic erosive episodes®. Thus,
professionals should also pay attention to the
materials properties to resist mechanical and
chemical challenges that occur in the oral
environment.

Some of the materials used in these
cases are considered “smart” materials with
bioactive properties, as they can balance both
elastic modulus with the potential to protect the
altered dental tissues. Some materials used in
this study presented fillers that, in contact with
biological fluids, release 6 different ions, among
them, fluoride and aluminum, which are helpful
at preventing demineralizing challenges and
contributes to the control of sensitivity. Some
other studies have also appraised their ability to
hinder plagque adherence to material’'s surface
and also resist acidic conditions, among other
benefits*>%,

The concept to treat the lesions in
accordance to the etiology is mandatory for
Minimal Intervention Dentistry, in which the
maximum preservation of dental tissue along the
time and the durability of the procedures are the
main goals.

CONCLUSION

In order to select which material will
present the best performance to be used as a
restorative material, the clinician should take into
account the causal factors of the lesion that is
being treated, as well as the consequences this
lesion brings to the quality of the substrate. This
approach helps the professionals to achieve
better durability and may help to control the
progression of the disease. It is also important to
share information with patients in order for them
to be involved in their own recovery process,
which certainly helps to treat not only the
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lesions, but the disease itself, resulting in real
benefits to the patients. Therefore, robust
science conciliated with effective technological
materials and participation of patients on the
treatment may lead to a successful approach
overtime.
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