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Computer quided surgery in the maxillary esthetic zone
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ABSTRACT

This clinical report describes the implant rehabilitation for the treatment of pathological roots resorption due to inadequate orthodontic
movement in prosthetic space reduced by means of load and immediate implants, computer-guided surgery and use of the own
tooth crown in a 21-year-old-patient. The atraumatic exodontics of the right and left upper lateral incisors was performed, and then
immediate placement of osseointegrated implants using the computer guided surgery technique. The crown teeth itself was used in
the immediate aesthetic and functional rehabilitation. Completion of the treatment resulted in a functional and aesthetic successful
outcome and a 27 months follow-up presented uneventful. The procedures included in this complex rehabilitation treatment in the
esthetic zone were appropriate and essential for the maintenance of the soft and hard tissues contour and thickness ensuring the
excellence in rehabilitation.

Indexing terms: Dental implants. Esthetics. Osseointegration. Oral rehabilitation.

RESUMO

Este relato de caso clinico descreve a reabilitacdo com implantes para o tratamento da reabsorcao radicular patoldgica devido a
movimentacdo ortodéntica inadequada em espaco protético reduzido, por meio implante imediato e carga imediata, pela técnica da
cirurgia quiada por computador e uso da propria coroa dentaria, em paciente de 21 anos. A exodontia atraumatica dos incisivos laterais
superiores direito e esquerdo foi realizada, em sequida realizou-se a instalacdo imediata dos implantes osseointegraveis, utilizando a
técnica de cirurgia guiada por computador. Os préprios dentes da coroa foram usados na reabilitacdo estética e funcional imediata.
A conclusdo do tratamento resultou em sucesso funcional e estético com acompanhamento de 27 meses sem intercorréncias. Os
procedimentos incluidos neste complexo tratamento de reabilitacdo na zona estética foram adequados e essenciais para a manutencao
do contorno e espessura dos tecidos moles e duros garantindo a exceléncia na reabilitacdo.

Termos de Indexacgao: Implante dental. Estética. Osseointegracéo. Reabilitagdo oral.
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INTRODUCTION

The use of osseointegrated implants in the region
of the Upper Lateral Incisors (ULI) is complex in many cases
[1]. Therefore, there is a need for an appropriate reverse
planning, as well as the use of techniques that ensure the
success of the rehabilitation and maintenance of the soft
tissues, such as the proper selection of the implant diameter,
the placement of implants in areas after exodontics, fillings
of peri-implant gaps with biomaterials, the computer-
guided surgery without flaps and the possibility of the
immediate loading [2].

The placement of dental implants with a reduced
diameter, in cases with little osseous volume in thickness
and height and a shortage of the mesial distal space, shows
a favorable prognosis for the ULl agenesis treatment as it
favors the existence of, at least, 1 millimeter of alveolar
bone around the implant [3-7].

In the immediate implant or after exodontics,
the treatment time is reduced, the bone resorption is
minimized, optimizing the function and aesthetics since the
first surgical procedure, and the patient presents a bigger
satisfaction as the psychological tension is reduced and a
second surgical procedure for the implant placement is
eliminated. However, some particularities are necessary for
a greater predictability in this type of treatment: preserved
buccal bone, minimally invasive exodontics preserving
buccal bone plate and adjacent soft tissues, presence of
proximal bone for the aesthetics of the papillas and the need
for filling the marginal gap resultant between the implant
surface and the host bone. Among the biomaterials used,
the mineralized bovine bone matrix is highlighted [8,9].

The association of the computer-guided surgery
with the absence of flaps arose as an effective alternative
in dental implantology with several advantages, such as
the preservation of the bone tissue volume around the
implants, the reduction of the surgical time, the increase
of the patient comfort, the reduction of bleeding, edema
and postoperative pain, as well as the faster recovery from
the surgical procedure [10-12]. There are authors [13] who
suggest the propriety of the surgical procedure without
flaps in the aid of soft tissue maintenance, including the
gingival edges and the dental papillas.

The guided surgery is quite focused on unitary
cases. In unitary cases involving the aesthetics region, there
should be at least 1.5mm of bone around the complete
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cervical portion of the implant, which should be subcrestal.
The distance from the dental contact point to the bone
crest must be of at most 5mm [14]. Care in the dental apical
region is necessary because these areas are responsible for
the innervation and vasculature of the tooth, requiring
greater distances for implants [15].

This study is aimed at reporting a clinical case
for the treatment of pathological roots resorption due
to orthodontic movement in prosthetic space reduced
by means of load and immediate implants, computer-
guided surgery and use of the own tooth crown for the
manufacture the provisional and definitive restoration.

CASE REPORT

The 21-year-old female patient, D. S., leucoderma,
with a good general health condition looked for treatment
due to sensitivity in the anterior teeth. The patient reported
she had already done orthodontic treatment with fixed
orthodontic braces for about 2 years ago (figure 1).
Initially, periapical radiographs were performed in which
it was possible to verify the root resorption of the dental
structures 12 and 22. Through the cone beam computed
tomographic (CBCT) analysis, a significant reabsorption at
the root apex region of the teeth 12 and 22 became clear
(figure 2).

After the assessments carried out by professionals,
experts in implantology, surgery and dental prosthesis,
the extraction of the teeth 12 and 22 and the immediate
osseointegrated implant placement were planned through
virtual planning and guided surgery. Previously to surgical
procedure, the reverse planning was performed and the
rehabilitation treatment was defined.

The patient presented, according to the clinical
examination analysis, apparently lined and leveled teeth.
It was also possible to check a good mouth opening, a
sufficient quantity of keratinized mucosa and adequate
bone availability for the performance of the procedures
required for the treatment with the Neoguide® guided
surgical technique. Her medical history did not include
any systematic contraindications to either implant or
regenerative surgery. Therefore, a molding of the patient
was performed with condensation silicone for the treatment
planning. Then, the bite registration was performed with
silicone to establish the initial position of the tooth for
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Figure 1. Pre treatment clinical appearance — front e lateral view. 404x235mm (72 x 72 DPI).

Figure 2. Initial computed tomography: dental structures 12 and 22. Notice the root resorption at the apical region (narrows). 175x139mm (72 x 72 DPI).

the manufacture of the temporary (figure 3). The patient The surgical preparation started by intra and extra-
signed an informed consent form before surgery. oral antisepsis. All procedures were performed under local
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Figure 3. A, Molding of the patient with condensation silicone for the treatment planning. B, Bite registration with silicone to estabilish the initial position of the

teeth for the provisional prosthesis. 382x235mm (72 x 72 DPI).

anaesthesia with infiltration of articaine hydrochloride 4%
with epinephrine 1:200,000 (Nova DFL®, Rio de Janeiro,
Brazil) at the bottom of the vestibule, complemented by
palatine. The extraction of teeth 12 and 22 was performed
was minimally invasive using the periotome (Periotomo #1,
Quinelato®, Brazil) preserving architecture of the alveolar
socket (figure 4A). After the extractions and no vertical loss

of the socket walls, including the buccal bone, the surgery
guide was adapted and fixed on the adjacent teeth, enabling
the beginning of the surgical instrumentation (figure 4B).
Respecting the progressive sequence of the drills, the spear
drill was used initially, followed by the 2.0mm and 2.8mm
drill with the respective guide, the drills speed varied from
400 to 600rpm with copious saline irrigation. The implant

Figure 4. A, Preservation of architecture the alveolar socket after the extraction. B, Surgical guide positioned. C, Implant installation. D, Adapted abutment and

filling the gap with Bio-Oss®. 419x235mm (72 x 72 DPI)
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used in the region of the tooth 12 was the Drive Cone
Morse® 3.5 x 16mm (Neodent, Curitiba, Brazil) and, in the
region of the tooth 22, it was the Drive Cone Morse® 3.5
x 13mm (Neodent, Curitiba, Brazil). Both had a adequate
primary stability at the insertion moment with 45 Newtons
and correct tridmensional position (figure 4C).

After placing the implants, the surgical guide was
removed and the abutments were adapted. The abutment
(3.3 x4 x 2.5mm) in the implants 12 and the abutment
(3.3 x 6x 1.5mm) in the implant 22. The marginal space
between the implant and the buccal bone (gap) was
verified, in which there was the necessity of filling with
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biomaterial Bio-Oss® (Geistlich, Wolhusen, Sweden) (figure
4D). To obtain the provisional prostheses, the acrylic
cylinder universal abutment was placed directly on the
abutment carried out the positioning in the mouth of the
coronary part of the worn tooth and the fixation with fluid
composite resin in the acrylic cylinder, enabling the capture
of the assembly (acrylic-resin-part coronary cylinder) (figure
5A). The empty spaces were filled with composite resin.
The provisional prostheses from the patient’s tooth were
adjusted according to the initial registration of their own
bite, allowing them to stay in the same starting position
(figure 5B).

Figure 5. A, Installation of the acrylic cylinder universal abutment. B, Temporarie prosthesis installed.

The provisional crowns were subjected to an
occlusal adjustment in protrusion and right and left
laterality, leaving them in infra-occlusion, in order to ensure
the proper distribution of the occlusal forces.

In the immediate postoperative period, antibiotics
(500mg amoxicillin, three times daily for seven days), non-
steroidal anti-inflammatory (400mg ibuprofen, three times
daily for three days) and analgesic (500mg paracetamol,
in case of pain), were prescribe. Besides, the patient was
asked to carry out the topical usage of chlorhexidine
digluconate at 0.12 % for mouthwash, three times a day,
after oral hygiene, for seven days.

After period of osseointegration, six months, it was
explained the patient the need to make the final prosthesis
and your importance, however, due to unsatisfactory
financial condition and the aesthetics obtained with the
provisional prostheses, the patient chose not to perform
the permanent prosthesis.

Clinical and CBCT analysis were performed in a
27-months follow-up after implants insertion. Plaque
control, gingival sounding, occlusal contacts and mobility were
routinely evaluated. No alteration was observed to suggest
infection, prosthesis instability and implants mobility
(figure 6).

DISCUSSION

The dental resorption have several factors, which
can be physical, chemical and biological [16,17]. In the case
reported, the patient presented a very advanced radicular
resorption, possibly due to the use of orthodontic braces.
Therefore, the use of an implant was necessary to replace
the teeth that were doomed.

The pre-positioning of the implants and the
predictability of the aesthetic and prosthetic function are
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Figure 6. A, Frontal view after twenty seven months. B, Occlusal view after twenty seven months. C, Tomography of Implants 12 and 22 placed with their

respective temporary prosthesis. 346x235mm (150 x 150 DPI).

very important factors and very difficult to be defined only
with the imaging tests that provide two dimensions. The
virtual planning using the computer tomography and the
computer guided surgery ensures the fidelity and accuracy
in the demarcation of the places of osteotomy and implant
placement [9,18-20].

So this guided surgery must be performed, several
factors are important, such as, for example, a 4 to 5cm
mouth opening and a suitable bone quantity. Moreover,
the interest of the patient regarding the technique
benefits, such as: speed, accuracy, possibility of a better
postoperative, although the higher financial cost.

In guided surgeries, in which there is the presence
of teeth, the surgical guide will present a better stability,
mainly when there is a palatal strengthening also increasing
its resistance. Sometimes, the occlusal support is sufficient,
other times, the guides need fixing pins to stabilize [14].
In the case reported, the presence of adjacent teeth
helped the stability of the guide without the need for
fixing pins.

The final position of an unitary implant is
defined by several factors: aesthetics, type of prosthetic
intermediate, space for the restorative material, gingival
phenotype, relation to the surrounding structures (teeth, or
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restorations) and, finally, quality and amount of remaining
bone [14].

The correct positioning of the implant depends
on the type of prosthesis that patient will receive (either
cemented or screwed) and type of intermediate. Thus,
the professional should be visualize the emergence of the
prosthetic component in relation to the hyper dense image.
It must be remembered that the prosthetic component
does not have the same diameter of the implant, so the
prosthetic reference for the screw emergence is the spatial
center of the “virtual implant.” In some cases, it is also
possible to observe the limitation of the interproximal
space. If this problem occurs, there is an option of a kit
for reduced interproximal spaces, which are particularly
suitable for unitary 3.5mm diameter implants (the smallest
diameter option of implants the technique offers).

The placement surgeries immediate after teeth
extractions can be planned with softwares even before
the surgical procedure. However, during the implant
placement, the professional needs to be careful at the
moment of the fixation of the implant, as it needs to
obtain minimum values of primary stability. The search for
such stability is often difficulties since implants stay fixed
only by the remaining proximal walls and apex. To ensure a



better stability, the implant must search an apical anchor of
atleast 5 to 7 mm. In the case reported, this was taken into
account and the primary stability was of 45N, sufficient for
applying the immediate load.

In aesthetic areas, whenever the space between
the implant and the bone is greater than 1.5mm, as in the
case described, it is important to fill that space for a better
predictability of maintaining the vestibular bone [21]. It was
then used bovine mineralized bone matrix (Bio-Oss), as a
biomaterial of slow resorption, to fill the gap resulting from
the surgical technique of post exodontic implant for having
osteoconductive characteristics that favor the formation of
new lamellar bone and bone apposition for the implant
immediate placing [22-24].

The computer-guided surgery is a fairly
predictable technique; however, it has some limitations:
the impossibility of visualizing the anatomical structures
and the alveolar bone contour, which increases the risk of
perforations or fenestrations at cortical or adjacent teeth,
increased bone warming due to non-exposure of the tissue,
and, thus, the difficulty of bone cooling during osteotomy,
the increase of the risk of bad positioning of the implants
and the inability to manipulate the soft tissue to ensure an
adequate adaptation of keratinized gingival tissue around
the implant emergence structures [24,25]. It should be
performed by qualified professionals with experience in
traditional methods of implant therapy.

CONCLUSION

The results obtained from the literature review
and the clinical case, it is possible to conclude the union
of the techniques of computer-guided surgery with small
diameter exodontic implants in the treatment of agenesis
of the maxillary lateral incisor with filling of biomaterial in
the host implant-bone spaces, and immediate temporary
restoration placement obtained a favorable result as it
optimized the function and the aesthetics of the patient.
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