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Abstract:

Implant-supported prosthetic rehabilitation in the maxilla of only one central incisor, is a great challenge for the dentist.
It is a true work of art when you get the perfect reproduction, exact of a central incisor because of the difficulty of repro-
ducing, with nuances of color, degrade, transparencies, curvatures and textures. Harmony is the relation of several dif-
ferent parts to each other that forms a whole, and should not only be present in the face, but also in the smile, because a
perfect smile, harmonic, white in many cases, is very demanded Society. The use of osseointegrative implants has con-
tributed a lot to a better aesthetic resolution of these cases, since they provide the replacement of an individualized
crown, similar to a natural tooth, in which it is possible to manipulate the bone and gingival tissue in search of these re-
sults. Thus, the objective of this work is to report the aesthetic rehabilitation of a central incisor lost in the maxilla,
where it was necessary to associate procedures such as bone grafting together with the installation of osseointegrable
implant, manipulation of the peri-implant tissue and the choice of aesthetic prosthetic components, in order to achieve a
satisfactory aesthetic result.
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Introduction

Osseointegrated dental implants are generally used for prosthetic rehabilitation of patients with only one missing tooth,
or those who are missing several or all of their teeth. The term “osseointegration” was originally used to designate
“direct contact between vital bone and the surface of an implant subjected to functional load,” or that may not yet have
been subjected to functional load but is capable of supporting the loads to which it will be exposed. Since that time, new
concepts have emerged, but they all refer to the direct joining of the vital bone and the implant surface, at the optical mi-
croscopy level (Pereira, 2012).

According to Figueiredo (2011), when such rehabilitation is performed in the anterior area of the upper jaw, the major
aesthetic requirement involved in this type of procedure should be taken into account. The use of osseointegrated im-
plants has greatly contributed to a better resolution of such cases, because they allow the missing element to be replaced
by a tailored crown that is similar to a natural tooth.

Accordingly, thoroughly detailed planning is required, starting from the surgical phase, with regard to the type of im-
plant that will be used and whether bone graft or gum graft will be necessary, in a procedure subsequent to the place-
ment of the implants, in order to obtain healthy gingival tissue and formation of papillae, as well as to ensure, aesthetical-
ly, that the implant looks as natural as possible. The purpose of this study was to exemplify and discuss - through a clini-
cal case report - the planning and execution of a rehabilitation treatment with a dental implant and an implant-
supported prosthesis in an aesthetic area of the patient’s maxilla, namely, the upper left central incisor, tooth #21 (FDI
notation).

Literature review

Osseointegrated implants have been used in humans since the 1960s for rehabilitation of patients missing all of their
lower teeth.
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They were later used for partially edentulous patients and, more recently, in the early 1990s, for cases of individual
tooth loss, with the major advantage of preserving the neighboring teeth and the ease of cleaning (Branemark, et al,,
1985).

Xenogeneic grafts (xenografts) are those from individuals of different species. Bovine bone is widely used, and has exhib-
ited satisfactory results in the correction of alveolar defects (Klinge et al., 1992; Hislop et al., 1993; Jensen et al., 1996;
Schou et al,, 2003) as well as in peri-implant repairs. (Dies et al., 1996; Berghlund e Lindhe, 1997).

One important consideration involves the growth potential of the maxilla, reason whereby it has been suggested that
implants should only be placed after the age of 15 years in females and 18 in males, according to Oesterle L.]. (1993).

When implants are used for rehabilitation in an aesthetic region, the 28 peri-implant tissues can be worked at four dif-
ferent times: before implant placement; simultaneously with implant placement; during the healing phase, in the second
surgical stage; and during the maintenance phase. There is no single indication for working peri-implant tissue, as pa-
tients show up for treatment at widely varying stages. Each case must be evaluated individually, designating an appro-
priate treatment plan. The earlier peri-implant tissues are treated, the greater the chances for successful results. For the
authors, handling soft tissue is becoming the key to guiding the aesthetics of implant-supported restorations. Flaws such
as insufficient bone structures, discrepancy between the natural root shape, implant design, or improper implant posi-
tion/angulation may impair the support of peri-implant soft tissue, according to Hurzeler and Weng (1996).

Jovanovic (1997) identified that for good aesthetic results and an optimal emergence profile of implant restorations, it is
important to maintain and increase the vertical and horizontal bone dimensions following extractions. Reconstructive
surgery can be divided into two basic areas, to simplify its understanding: anterior (segments where the implant-
supported restorations are aesthetically visible); and posterior (segments where the aesthetic consequence is hardly
perceived in the result). Factors such as high visibility of the anterior region of the upper jaw and horizontal or vertical
bone deficiency are the most common challenges. Aesthetic implant restorations depend on a suitable bone base, as well
as soft tissue in the appropriate quantity and quality. For SURIN, S. (2002), the following prerequisites have established
good aesthetics in dental implants: a) adequate bone volume (horizontal and vertical contour); those developed by Prof.
P; optimal implant position (mesiodistal, apical-coronal, angulation); healthy and stable peri-implant soft tissue; aesthet-
ic contours of the soft tissue; e) natural subgingival emergence profile.

For Garg; Finley; Dorado (1997) planning the placement of single implants is essential, and should include everything
from the placement of certain tooth shapes, the emergence profile and screw location, to the dimensions of the inter-
proximal papilla. In addition to preoperative radiographs, proper clinical examination and surgical guide are necessary
to achieve harmony of the interproximal papilla and gum tissue. The apical and occlusal position of the implants should
also be taken into account; the implant should be placed 3.0 mm below an imaginary line drawn between the gingival
margin of the adjacent natural teeth. Collapse of soft tissue may occur with increased depth, creating difficulties with
setting, molding the coping, and the overall result of the restoration. Placement of the final prosthetic component during
the surgical procedure in the second stage may result in exposure of the titanium metal line, due to a recession or change
in the soft tissue dimensions. A healing abutment or temporary prosthetic healing component, of the same width as the
root, should be placed to secure the second surgical stage, leading the soft tissue to heal. This creates an ideal space for
the prosthetic restoration, which would be similar to the outline of the lost tooth, bestowing a more natural appearance
through the marginal gums, according to SURIN, S. (2002).

Figueroa et al. (2014) consider IPS E.MAX as a versatile system, and currently it has become an excellent alternative as a
rehabilitation system, both aesthetically and functionally, because it is able to achieve an excellent balance between the
patient’s smile and the aesthetics of dental rehabilitations.

The IPS E.MAX Press System has been widely used in aesthetic prostheses. It basically consists of a glass-ceramic sub-
structure based on 60% lithium disilicate (Li2Si205). IPS E.MAX Press ceramic has two crystalline phases and a glassy
phase in its composition. The primary crystalline phase is formed by elongated lithium disilicate crystals, and the sec-
ondary phase is composed of lithium orthophosphate. The vitreous matrix involves both crystalline phases (CARVALHO
etal, 2012).

Case Report

Patient R.G.K.C., male, 18 years old, came to the institution complaining of aesthetic impairment in the region of the up-
per left central incisor, tooth #21 (in FDI notation), resulting from the avulsion thereof as a result of a cycling accident
that had occurred more than seven years prior. The patient was completing orthodontic treatment. (Figure 1)

After performing a clinical examination, CT imaging (Figure 2) and rehabilitation planning, treatment was initiated with
the surgical part (Figures 3, 4, 5), whereby we opted to install a Morse Cone implant (Systex®, attract 3.5 x 15 mm plat-
form switching), with draining of the incisive foramen, bone grafting with bovine mineral bone structure (LUMINA-
BONE, Criteria®, Medium Granules: 425 to 600u - 0.6cm?), and use of a bovine collagenous membrane, LUMINA-COAT,
Criteria®, dimension 1x20x30mm), due to buccal plate fenestration and for buccal volume gain.
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We used the modified Summers technique, leaving 3.0 mm infra-bone clearance in order to provide the correct size of
prosthetic crown. A 3.3x1.5 mm healing abutment was immediately installed over the implant, with 60N implant torque

and stitched with nylon suture. The final appearance after the surgery is shown in Figure 6. During this period, the pa-
tient used a mobile device with tooth #21 affixed to it.
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Figure 1 - Aesthetic defect of patient’s smile due to the
absence of tooth #21 (FDI notation)

Figure 3 - Surgical phase: Installation of the Morse Figure 4- Surgical phase: Bone grafting
Cone Implant

Figure 5 - Surgical phase: Insertion of the collagenous Figure 6 - Final appearance after surgery
membrane
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After a four-month waiting period for osseointegration and healing (Figure 7), surgery was performed in order to reopen
the implant and install a universal abutment, height 7.0 x 3.5 - ICM (SYSTEX® Prosthesis System), at the manufacturer-
recommended torque (Figure 8), using the Palacci technique to allow the formation of a papilla between the implant and
the adjacent teeth. In the same stage, the temporary crown of tooth #21 was manufactured (Figure 9); thus, in the fol-
lowing appointment, conditioning of the peri-implant tissue was initiated by gradually adding acrylic resin under the
prosthetic crown, to obtain an aesthetically more favorable appearance of the mucosa. At this time, the patient opted for
at-home tooth whitening using 16% carbamide peroxide, for a period of four hours a day, for 21 days (Whiteness
FGM®).

Figure 8 - Photo of the surgery for reopening and
installation of the prosthetic component.

Figure 7 - Scarring appearance after the
osseointegration period.

Figure 9 - Installation of provisional crown on im- Figure 10 - Appearance of the peri-implant mucosa
plant. after gum conditioning.

Having achieved the desired result with the gum conditioning procedures, (Figure 10), after four months the universal
transfer abutment (Figure 11) was installed. We used the modified technique for customizing the transfer abutment by
applying TOP DAM - FGM® (Cecato R.C., 2017) around the peri-implant area (Figure 12). Then, the transfer molding of
the prosthetic abutment was performed, with a closed plastic tray; the material of choice was addition silicone (Express
XT - 3M ESPE®) (Figure 13).

Figure 11 - Installation of the transfer abutment.

Figure 12 - Installation of the transfer abutment and

technique for copying the marginal termination.
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Figure 13 - Photo of the mold after transferring tooth Figure 14 - Photo of the coping made by the laboratory.
#21.

In the next session, the ceramic coping proof was installed on the abutment (Figures 14 & 15). This was followed by a
bite record using Optosil - Heraeus Kulzer® condensation silicone (Figure 16), in addition to color selection (A1, Vita
system), to guide porcelain application. (Figure 17).

Figure 15 - Photo of the E-MAX® ceramic coping proof. Figure 16 - Bite record with condensing silicone.

Figure 17 - Color selection according to the Vita® system. Figure 18 - Appearance of the crown immediately after
cementing.

The prosthetic part was cemented with dual relyx U200-3M resin cement, according to the manufacturer’s instructions,
and the occlusal contacts were checked.

Figure 19 - Appearance of the crown immediately after cementing.
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Discussion

According to AL-SABBAGH (2016), in order to achieve a successful aesthetic result and appropriate patient satisfaction,
the installation of implants in the aesthetic zone requires an understanding of anatomical, biological, surgical, and pros-
thetic principles. Installing a prosthesis that is harmonious with and indistinguishable from adjacent natural teeth in the
aesthetic zone is often challenging and requires skill. Placing dental implants within the aesthetic zone is a technique-
sensitive procedure with little room for error. Guidelines are offered for optimal placement of the implant as well as for a
wide range of therapeutic modalities that can be implemented to approach different clinical situations that involve re-
placement of missing teeth within the aesthetic zone.

Prosthetic rehabilitation in the upper anterior central incisor region can be done using a removable partial prosthesis;
provisionally with a fixed prosthesis; more invasive; involving the preparation of adjacent teeth, or with implant-
supported prostheses, which involves favorable systemic condition of the patient and a surgical procedure but is the
most popular in terms of rehabilitative treatment of only one missing tooth.

Gum conditioning was essential for the aesthetic success of the rehabilitation, especially in the maxillary anterior region,
known as the “aesthetic zone”, with management of peri-implant soft tissue, involving everything from correct flap posi-
tioning, surgical techniques with well-planned and properly executed incisions and appropriate suturing techniques, to
the use of gum conditioning maneuvers during the prosthetic stage, in order to achieve successful aesthetic, functional
and biological rehabilitation of the site between the prosthesis and the peri-implant mucosa (OLIVEIRA, 2002).

In this case, for the conditioning of the gum tissue, the gradual pressure technique was used, whereby small portions of
chemically activated acrylic resin were added to a provisional prosthesis, in such a way that there is suitable clearance of
the peri-implant mucosa, in order to remodel it, according to the dental practitioner’s interest, always respecting biologi-
cal principles, with convex pontics, appropriate emergence profiles, and interdental space for the papillae, according to
the literature (Neale, 1994). Tripodakis, 1990.

The intermediate abutment of choice depends on each case, and it is up to the practitioner to choose the most suitable
one. In this case, the universal metal abutment was used, of the same brand as the implant (Systex®), which is relatively
low-cost and very practical; it also allows for correcting the slope of the implant, if necessary, using factory-made angled
intermediate abutments or even abutments that are customizable by the laboratory or dental surgeon.

The high demand for aesthetic restorations, particularly in the anterior region, has made ceramic material the number-
one choice among dentists. Ceramic prostheses offer such aesthetic value that they can be used in implant-supported
restorations with no loss of quality in the final work (Razzoog et al., 1999).

The dental ceramic material most often chosen was E-MAX,, also known as dental porcelain. This material is known for
having an appearance very similar to natural teeth, due to its highly suitable optical properties and chemical durability.
These and other qualities - such as excellent aesthetics and hardness - have led to the rapid development of this materi-
al in the scientific context regarding its properties, primarily aimed at attempting to satisfy modern society’s increasing
aesthetic demands (GOMES et al., 2008).

In this clinical case report, using the technique of bone grafting and installation of a dental implant in the same session
and waiting a suitable period of time for osseointegration, while maintaining a provisional prosthesis without touching
the operated area, we succeeded in preserving peri-implant tissue and recovering bone thickness in the upper left cen-
tral incisor region, tooth #21 (FDI notation).

Conclusion

We can conclude that the rehabilitation of an anterior maxillary edentulous area is rather comprehensive, as it is often
necessary to provide a complex rehabilitation treatment, such as bone grafting, connective tissue graft, adaptation and
conditioning of the gum contour and papillae, and the choice of the most suitable prosthetic component, type of porce-
lain, color, and shape. It is truly a very delicate effort, especially when dealing with just one anterior central incisor, and
requires thorough knowledge and skilled technique from the practitioner.
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