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Multidisciplinary approach for rehabilitation of smile
aesthetics with minimally invasive ceramic veneers

Abstract: Minimally invasive ceramic
laminates are a treatment option for smile
cosmetic rehabilitation, providing greater
conservation of structure and mimicking
dental structures. The association of peri-
odontal surgical techniques and reverse
planning enhances aesthetic result desired.
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The development of new ceramic systems
reinforced by lithium disilicate and resin ce-
ments favored increasing longevity and clin-
ical performance of indirect restorations.
The present paper aims at presenting a
case report of smile aesthetics rehabilita-
tion, describing the planning, teeth whiten-
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ing, periodontal surgery, minimally invasive
preparation, molding and cementing of
with ceramic veneers reinforced by lithium
disilicate. These steps contributed for the
success in the treatment and patient sat-
isfaction. Keywords: Ceramics. Esthetics,
dental. Tooth preparation. Periodontics.
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INTRODUCTION

Aesthetics is based on a subjective concept
of beauty. This concept is daily influenced by cul-
tural patterns and media. In dentistry, aesthetic
procedures are directly related to analysis of the
patient’s facial pattern, taking into account se-
ries of characteristics to define contours of the
face and related to the midline.'?

These parameters also influence the analysis
of an ideal aesthetic smile, described as whit-
ened teeth and aligned. They are in harmony
with the other structures present, respecting
their due anatomical and functional proportions,
without presenting alterations of color, shape,
structural abnormalities and position of anterior
teeth.'?

With the improvement of dental materials
and rehabilitation techniques, conservative pro-
cedures, called minimally invasive procedures,
appears as solution. These procedures stand
out due to the low amount of dental wear, lim-
iting on the enamel structure which should al-
low an insertion profile and a thickness of 0.3
to 0.5 mm that allows minimum resistance for
fabrication and cementation of the laminate.*
The cervical preparation should be located at
the same level of the gingival term or slightly
inside the groove allowing a better adaptation of
the pieces and a healthier term for the gingival
tissue.® This allows the application of adhesive
restorations on the buccal face of the teeth. In
this way the professionals can achieve aesthetic
results similar to the natural one with maximum
preservation of the healthy dental structure.®®

This technique can be performed with direct
restorations, composite resins, or indirect, min-
imally invasive ceramic laminates (MICL), popu-
larly known as “Dental Contact Lenses.” For the
success of the use of MICL’s, one must respect

and believe in the adhesive protocol, through the
cementation and also the characteristics pre-
sented by the ceramics. The ceramics applied
to MICL have satisfactory properties regarding
biocompatibility, color stability, surface smooth-
ness, longevity, biomechanics and appearance
similar to the natural tooth. Some ceramics have
been modified over time to increase fracture re-
sistance and reduce crack propagation. Among
the modified ceramics is the use of Lithium Disil-
icate crystal, allowing thinner ceramic laminates
with aesthetic quality, optical pattern similar to
enamel and high resistance to wear/fracture.”®

Another factor that contributes to the suc-
cess of the treatment related to aesthetic mod-
ification and patient satisfaction is the use of
reverse planning. The reverse planning is rep-
resented by the virtual smile planning, Wax-Up
(which signifies the diagnostic waxing based on
the previous planning) and Mock -Up (which is
the simulation with temporary restorative mate-
rials of the result obtained in the waxing). These
methodologies facilitate the inter-professional
communication, with the patient and ceramist
allowing prior analysis of the final result.®

This paper aims to present a clinical case
report addressing aesthetic smile rehabilitation,
applicability, surgical periodontal indication and
protocols for preparation, molding and cement-
ing of MICL’s.

CASE REPORT

Patient N.F.B.F., 22 years old, female, pre-
sented in Clinic of the Dentistry School of the
Federal University of Uberlandia (FOUFU) un-
satisfied with the aesthetic appearance of her
smile, reporting dental morphological alteration
and presence of diastemas in the maxillary inci-
sors (Figs 1 and 2).
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Figure 1: Frontal view of face.

During anamnesis and clinical examination, it
was found healthy teeth, with anterior teeth pre-
senting short clinical crowns, due to the excess of
gingival tissue, indicating the need for clinical crown
lengthening. The occlusion was evaluated and fa-
vorable intermaxillary relationship was verified as
well as sufficient space for rehabilitation with resto-
rations, besides good occlusal stability and absence
of wear facets related to parafunctional habits (Figs
3 and 4). In this way, aesthetic rehabilitation with
MICL, with cervical-incisal and mesial-distal in-
crease, was indicated on teeth 12, 11, 21 and 22.

Figure 3: Occlusal pattern.

©Dental Press Publishing - J Clin Dent Res. 2017 Jan-Mar;14(1):68-88

Figure 2: Frontal view of smile.

In order to carry out this treatment plan,
extra and intraoral photographic series of the
patient and measurement of the dental struc-
tures sizes according to the protocol suggested
by 11. The protocol was performed to create a
virtual file, obtaining the digital planning, simpli-
fying the diagnosis and the communication with
patient, periodontist and ceramist.® By means
of the analysis of digital planning the patient
showed more enthusiasm with the treatment
(Figs 5 and 6).

Figure 4: Clinical aspect of gingival contour. It was decided by
aesthetic periodontal surgery.



Figure 5: Digital lines to col-
laborate on smile planning.

Figure 6: Virtual planning to
help on clinician - techni-
cian’s communication.
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Periodontal evaluation was performed
through clinical and imaging examination. After
identifying the patient’s periodontal biotype, a
wide range of gingiva inserted and a large bone
volume in the buccal board, a cone beam tomog-
raphy examination was requested. The analysis
of the images showed a contour of the alveolar
ridge between 0.5 and 1.0 mm away from the
cement-enamel junction of the teeth involved in
restorative planning, a determining factor in the
periodontal surgical procedure indication.

In order to expose the enamel of the teeth in
question, an increase of the clinical crown was
planned by means of osteoplasty and flap posi-
tioned apically. After local anesthesia (Mepiva-
caine 1: 100,000 New DFL, Brazil), periodontal

Figure 7: Periodontal surgery with kit Periodont (KG Sorensen).
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surgery was performed with an increasing clinical
crow purpose. The tissue excess over the ele-
ments from 13 to 23 was removed, the flap was
displaced apically for bone access. Osteoplasty
was performed by buccal osteoplasty to recon-
tour the alveolar bone with spherical diamond tip
(# 1801PM.6, KG Sorensen, Brazil) and conical
diamond tip (# 440F KG Sorensen), on constant
irrigation of sterile saline solution. After the pro-
cedure, and with the suture of the flap positioned
apical to maintain the appropriate gingival contour
(Figs 7 and 8). Were prescribed anti-inflammatory
(Ibuprofen 400mg, 3 times a day for 3 days) and
mouthwash with chlorhexidine 0.12%, twice a day,
for 7 days, until the sutures were removed. After
60 days of periodontal surgery (Fig 9).
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Figure 8: Bone remodeling with kit Periodont (KG Sorensen).

Figure 9: 60 days follow up after periodontal surgery.
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After sixty days of the periodontal surgery, the
diagnostic waxing was prepared, following the re-
verse planning, through the measurements ob-
tained from Digital Planning (Fig 10). Ceramic ad-
ditions were planned on the buccal, proximal and
incisal surfaces, this stage is named as Wax-UP. Two
addition silicone guides were made from Wax-Up,
one for guiding during the minimally invasive prepa-
ration (Fig 11) and the other for the preparation of

Mock-UP (Fig 12). The wax-up was replicated in
mouth with Bis-Acrylic resin A2 (Structur 2, Voco,
Germany) (Fig 13 and 14). To ensure a better cer-
vical contour and papillary contour, the guide was
customized with cutouts on the cervical edges of
the teeth, which facilitated the flow of the excess
and improved the adaptation. The adjustments were
then made through wear and increase, respecting
the function and expectation of the patient.

Figure 10: Wax up for future ceramic veneers.

Figure 11: Silicon guide for dental prep orientation.

Figure 12: Adjust of Silicon guide for wax-up.
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Figure 14: Zoom view of mock-up.
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Minimally invasive prepare were performed on
the buccal surface of the teeth, with a conical dia-
mond tip 2135F (Kit 6720, KG Sorensen) and high-
speed turbine with constant irrigation (Cobra LED
UV, Gnatus, Brazil) in the buccal and incisal region
(Figs 16 and 17). To conduct the wear, the silicone

guide was tested (Fig 18). This wear was superficial
and sought to remove only the enamel that may
interfere in the ceramic facet insertion (Fig 19).
To facilitate the veneers adaptation, support was
provided on the distal faces of the teeth 11 and 21,
and on the proximal of teeth 12 and 22.

Figure 15: Position of Dia-
mond bur 2135F for dental
prep with Cobra LED UV
(Gnatus).

Figure 16: Diamond bur 2135F for incisal reduction.

©Dental Press Publishing - J Clin Dent Res. 2017 Jan-Mar;14(1):68-88

Figure 17: Lateral view of Diamond bur posi-
tion.
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Figure 18: Silicon guide to
calculate how many dental
structure was removed.

Figure 19: Comparison with maxillary incisors with and without minimally invasive preparation.
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In the same session, the impression process
was started with insertion of the retraction cord
# 000 (Pro Retract, FGM) in the gingival sulcus
(Figure 20), which allowed better impression
quality of the cervical region. The impression
was made with addition silicone (President, Col-
tene, Brazil) in a single step (Fig 21). Then, the
work model for making the venneers was done
(Fig 22). The facets did not involve the palatal
face and had a mean thickness of 0.4mm (Fig-
ure 23). The wet proof of the pieces was applied
with water-soluble gel application to reduce
the friction and cracks propagation (Fig 24).
Before the cementation stage, using the Try-

In color A2 paste (Alcem Veneer Try-In, FGM)
was carried out the test or simulation phase of
the resin cement. This step is fundamental to
evaluate the cement effect on the restorations
final color (Fig 25). Then, under relative isola-
tion, the dental substrate was prepared with the
enamel surface treatment with 37% Phosphor-
ic Acid (Condac, FGM) for 30s (Fig 26). It was
washed with air-water spray for 30s and dried.
The conventional adhesive system (Ambar, FGM)
was applied using a brush (KG Brush Fine, Kg
Sorensen) (Fig 27). The excesses were removed
and not light-cured, which prevented possible
maladjustments during the veneers insertion.

Figure 20: Minimally invasive preparation and retract cord insertion.
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Figure 21: Single-step Silicon impression.

Figure 22: View of work model.

Figure 23: Ceramic veneers emphasizing in-
cisal adaptation.
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Figure 24: Try-In step of ceramic veneers with translucency gel.

>

Figure 26: Surface treatment with phosphoric acid 37%, per 30s.
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Figure 25: Try-In step with color A2.

Figure 27: Bond application.
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Subsequently, the Lithium disilicate ve-
neers surface (e-Max, Ivoclar) treatment was
carried out by conditioning with 10% Fluoridric
Acid (Condac Porcelana, FGM) for 20 seconds
12 (Fig 28). After treatment time, the acid was
washed and 37% phosphoric acid was applied
for 60 seconds (Fig 29). Regular KG Brush (KG
Sorensen) was used on friction motions for
complete removal of the precipitate formed by
the reaction of the acid with the silica. The acid
was washed and dried.

The silane (Prosil, FGM) was applied using
KG Brush (KG Brush Regular, KG Sorensen). The

Figure 28: Ceramic treatment
with HF 10% 20s.

Figure 29: Cleaning with
phosphoric acid 37%.

Figure 32: Light curing by 60s.

product was spread over the entire pre-condi-
tioned inner surface, and 60 seconds await,
which allowed chemical bonding of the ceramic
with the resin cement (Fig 30). This was followed
by the insertion phase of the A2 photo-activat-
ed resin cement (Allcem Veneer, FGM) carefully
applied inside the veneer (Fig 31). After remov-
ing the excesses the cement was light-cured for
60s each edge of the piece, using photo with
intensity 1200mW / Cm 2 (Radii-cal, SDI, Aus-
tralia) (Fig 32). Excess removal and finishing and
polishing were performed (Kit 8090D, KG So-
rensen) (Fig 33).

Figure 30: Silane application. Figure 31: Insertion of resin

cement.

Figure 33: Finishing and Polishing with fine and extra-fine di-
amond burs.
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The occlusion was verified on maximal ha-
bitual intercuspation and eccentric movements.
The immediate result was functionally and aes-

Figure 34: Frontal and lateral view after ceramic veneers bonding.

©Dental Press Publishing - J Clin Dent Res. 2017 Jan-Mar;14(1):68-88

thetically satisfactory (Fig 34 and 35), also ob-
served by the 12-month (Fig 36), 36 months fol-
low-up photos (Fig 37).
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Figure 35: Final aspect of face view.
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Figure 36: Satisfaction of patient after ending of treatment.
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Figure 37: 3 years Follow-up.
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Figure 38 Intra-buccal analysis after 3 years.

DISCUSSION

Anatomical variations are routine present in
dental practice. Among them, diastemas affect,
on average, 21% of the young population.™' The
presence of unwanted characteristics causes an
imbalance of smile harmony, impairing beauty,
functional pattern, phonetic, occlusion; can re-
late to the reduction of self-esteem and psycho-
social well-being.%®'® Thus, restoring a patient’s
dentofacial aesthetics is one of the most rele-
vant themes of restorative dentistry."'

The fundamentals of aesthetics are based on
the ratio between teeth and the perfect balance
between white architecture (teeth) and pink ar-

©Dental Press Publishing - J Clin Dent Res. 2017 Jan-Mar;14(1):68-88

chitecture (gingival tissue).' The proportion that
is based on the gradual sequence of the central
incisor for the canine, called the golden ratio'”
and the aesthetic rehabilitations are related to
the ideology of visagism, in which the charac-
teristics of the individual are unique: based on
originality, authenticity and individuality.'®
Different rehabilitation protocols can be
offered as treatment options, from the most
conservative to the most invasive. The choice
of technique and material is directly related to
the cause of the aesthetic interference.®'” The
achievement of the advancement of techniques
and materials allows the application of a min-
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imally invasive and conservative rehabilitation
concept of dental structure. This concept is
based on the theory of adhesion and conserva-
tion of dental structure.®'”?

The minimally invasive preparations act only
on the enamel surface, which allows to preserve
dental structure differently from the conven-
tional laminated veneers, which involve greater
depth in the execution and consequent great-
er dental wear. In the same way, adhesion has
its quality increased, due to the bond strength
in the enamel being greater than in the dentin,
using conventional adhesive systems.®2%2% The
authors recommend that cementation of MICL
should preferably be performed with cements
(Photo-activated), because they present better
working time and greater color stability,?31219.20.24
Composite resin restorations have a more favor-
able cost and shorter working time??526 howev-
er, present a high failure rate when applied in
large reconstructions,?” color instability and fail-
ure rate of 2.9% per year.?%%

Ceramics are a great choice for indirect res-
torations for the ability to reproduce the appear-
ance of natural teeth and present biomechanics
similar to enamel. In addition, it exhibits resis-
tance to compression and wear, surface smooth-
ness, gloss and small plate buildup. The e-Max
ceramic system (lvoclar Vivadent, Liechtenstein)
used in this case is a vitreous-based ceramic

reinforced by the addition of Lithium disilicate
crystals. This condition difficult cracks propaga-
tion inside the material, promoting the increases
of its resistance and structural stability of the
restoration. The failure index is between 0 and
5% in the period from 1 to 5 years.%3°

Treatment planning can be worked in con-
junction with orthodontic movement, peri-
odontics and ceramic restorations.®" Reverse
planning techniques can be used to facilitate
communication with patients and collaborators
(virtual planning, wax-up and mock-up). The
use of periodontal surgery favors the length
gain of the coronal portion, influences aesthet-
ic improvement and increases adhesion area.
The effective interaction of planning between
professionals and patients associated with the
choice of the appropriate technique and mate-
rial provides the desired result for the patient
to the aesthetic problem.

CONCLUSION

The association of the concepts of periodon-
tics and dentistry, reverse planning and use of
MICLs reinforced by Lithium disilicate allowed
the functional and aesthetic rehabilitation of
the patient’s smile. These protocols allow for
predictability, longer longevity of the adhesive
interface and provide patient satisfaction and
team success.

©Dental Press Publishing - J Clin Dent Res. 2017 Jan-Mar;14(1):68-88

87



88

Soares PV, Faria NFB, Cardoso 10, Moura GF, Pereira AG

References:

1.

N

Freese C, Staehle HJ, Wolff D. The assessment of dentofacial esthetics

in restorative dentistry: a review of the literature. ] Am Dent Assoc. 2012
May;143(5):461-6.

Quagliatto OS, Calixto LR, Soares PV. Restauragdes estéticas diretas em

dentes anteriores. In: Vieira FLT, Silva CHV, Menezes Filho PF, Vieira E. Estética
odontolégica - solugGes clinicas. 12 ed. Nova Odessa: Ed. Napoledo; 2013. cap. 11.
Soares PV, Spini PH, Carvalho VF, Souza PG, Gonzaga RC, Tolentino AB, et al.
Esthetic rehabilitation with laminated ceramic veneers reinforced by lithium
disilicate. Quintessence Int. 2014 Feb;45(2):129-33.

McLean JW. Ceramics in clinical dentistry. Br Dent J. 1988 Mar 19;164(6):187-94.
Radz GM. Minimum thickness anterior porcelain restorations. Dent Clin North Am.
2011 Apr;55(2):353-70.

Goldstein RE. Study of need for esthetic in dentistry. J Prosthet Dent. 1969
June;21(6):589-98.

Goldstein RE, Garber DA, Goldstein CE, Schwartz CG, Salama MA, Gribble AR,

et al. Esthetic update: the changing esthetic dental practice. ] Am Dent Assoc.
1994 Nov; 125(11):1447-56.

Korkut B, Yanikoglu F, Giinday M. Direct composite laminate veneers. ] Dent Res
Dent Clin Dent Prospect. 2013 May;7(2):105-11.

Raposo LH, Davi L, Simamoto-Junior PC, Neves FD, Soares PV, Novais VR,

et al. Restauragdes totalmente ceramicas: caracteristicas, aplicagdes clinicas

e longevidade. In: Pro-Odonto protese e dentistica. 12 ed. Porto Alegre:

Panamericana; 2015. v. 6, p. 49-88.

. Gurel G, Morimoto S, Calamita MA, Coachman C, Sesma N. Clinical performance

of porcelain laminate veneers: outcomes of the aesthetic pre-evaluative temporary
(APT) techinique. Int J Periodontics Restorative Dent. 2012 Dec;32(6):625-35.

. Medeiros E. Protocolos na prética. In: Click Dudu: fotografia odontologica e

marketing unindo dentistas, laboratdrios & clientes. 12 ed. Florianépolis: Ponto;
2013. p. 296-331.

. Soares CJ, Soares PV, Pereira JC, Fonseca RB. Surface treatment protocols in the

cementation process of ceramic and laboratory-processed composite restorations:
a literature review. J Esthet Restor Dent. 2005 Oct;17(4):224-35.

. Utomi IL, Onyeaso CO. Anteroposterior, vertical and space malocclusions in

adolescents with special needs in Lagos, Nigeria. Odontostomatol Trop. 2011
June;34(134):17-23.

. Kaur H, Pavithra US, Abraham R. Prevalence of malocclusion among adolescents in

South Indian population. J Int Soc Prev Community Dent. 2013 July;3(2):97-102.

. Klages U, Bruckner A, Zentner A. Dental aesthetics, self-awareness, and oral

health-related quality of life in young adults. Eur J Orthod. 2004 Oct;26(5):507-14.

©Dental Press Publishing - J Clin Dent Res. 2017 Jan-Mar;14(1):68-88

o

®

2

=]

N

2

N

28.

2

25.

o

26.
27.

o

28.

29.

o

30.

Bl

. Moslowitz ME, Nayyar A. Determinants of dental esthetics: a rational for smile

analysis and treatment. 1995 Dec;16(12):1164-66.

. Levin El. Dental esthetics and the Golden proportion. J Prosthet Dent. 1978

Sept;40(3):244-52.

. Paolucci B. Visagismo: a arte de personalizar o desenho do sorriso. S&o Paulo: VM

Cultural; 2011. cap. 17, p. 223-47.

. Soares PV, Zeola LF, Pereira FA, Milito GA, Machado AC. Reabilitagdo estética do

sorriso com facetas cerdmicas reforgadas por dissilicato de litio. Rev Odontol Bras
Central. 2012 June;21(58):538-43.

. Soares PV, Santos Filho PCF, Menezes MS, Novais VR, Quagliatto PS, Soares CJ,

et al. Facetas ceramicas minimamente invasivas lentes de contato: fundamentos
e protocolos. In: Pro-Odonto prétese e dentistica. 1a ed. Porto Alegre:

Panamericana; 2015. v. 6, p. 9-46.

. Giray FE, Duzdar L, Oksuz M, Tanboga I. Evaluation of the bond strength of resin

cements used to lute ceramics on laser-etched dentin. Photomed Laser Surg. 2014
July;32(7):413-21.

. Cardoso MV, Neves AA, Mine A, Coutinho E, Van Landuyt K, De Munck J, Van

Meerbeek B. Current aspects on bonding effectiveness and stability in adhesive
dentistry. Aust Dent J. 2011 June;56 Suppl 1:31-44.

Ozer F, Blatz MB. Self-etch and etch-and-rinse adhesive systems in clinical
dentistry. Compend Contin Educ Dent. 2013 Jan;34(1):12-4, 16, 18; quiz 20, 30.
Review.

Blatz MB, Sadan A, Kern M. Resin-ceramic bonding: a review of the literature.

J Prosthet Dent. 2003 Mar;89(3):268-74.

Ferracane JL, Stansbury JW, Burke FJ. Self-adhesive resin cements - chemistry,
properties and clinical considerations. J Oral Rehabil. 2011 Apr;38(4):295-314.
Ferracane JL. Resin composite: state of the art. Dent Mater. 2011 Jan;27(1):29-38.
Tuncer D, Yazici A, Ozgiinaltay G, Dayangac B. Clinical evaluation of different
adhesives used in the restoration of non-carious cervical lesions: 24-month results.
Aust Dent J. 2013 Mar;58(1):94-100.

Garoushi S, Lassila L, Hatem M, Shembesh M, Baady L, Salim Z, Vallittu P.
Influence of staining solutions and whitening procedures on discoloration of hybrid
composite resins. Acta Odontol Scand. 2013 Jan;71(1):144-50.

Kopperud SE, Tveit AB, Gaarden T, Sandvik L, Espelid |. Longevity of posterior
dental restorations and reasons for failure. Eur J Oral Sci. 2012 Dec;120(6):539-48.
Peumans M, Meerbeek BV, Lambrechts P, Vanherle G. Porcelain veneers: a review
of the literature. J Dent. 2000 Mar;28(3):163-77.



