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Immediate loading on reconstructed
maxilla with alogenous bone by means
of guided surgery: A case report

Abstract
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Introduction: Implant placement by means of virtual planning and guided surgery can facilitate and optimize

surgery, increasing predictability of final outcomes in areas with severe bone resorption. Objective: To re-

port a case of guided surgery employed for immediate implant placement in edentulous maxilla previously

reconstructed with allograft. Methods: Proper care and major advantages of the technique were discussed.
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Introduction

According to data provided by the Brazilian Ministry of
Health,! the prevalence of denture wearers in Brazil is of
63% among patients aged between 65 and 74 years old,
with an average need for implant of 17% in at least one
of the arches. The high rates of edentulism are a chal-
lenge for Dentistry, given that rehabilitation of esthetics

and function of edentulous patients increases their self-

esteem and improves their quality of life.?
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Different techniques have been developed for the total reha-
bilitation of edentulous patients through Implantology and
Prosthodontics. Implant placement through guided surgery
is made feasible by computed tomography (CT) scans and
prototypes as well as pre-planned surgical guides. For this
reason, it facilitates and optimizes surgery and, as a result,
increases the predictability of final outcomes. However,
edentulism is often associated with severe bone resorp-
tion, and demands proper planning that includes recon-
struction of large areas of the arches prior to implant and
prosthesis placement.

This paper aims at reporting a case of guided surgery
used for immediate implant placement in edentulous
maxilla with severe bone resorption, previously recon-

structed with allograft.

Case report

The patient was 59 year old, female, with chief complaint
of little stability of complete upper prosthesis. After anam-
nesis, physical and clinical examination, as well as prelim-
inary X-ray scrutiny, a cone-beam CT scan was requested
and revealed severe maxillary bone resorption (Fig 1).

Figure 1- Cone-beam CT- panoramic (A) and transverse (B, C) slices.
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Figure 2 - Cone-beam CT - panoramic (A) and transverse (B, C) slices six months after the surgical reconstruction of the maxilla with allograft

bone blocks.

After CT scan analysis, block bone grafting was performed
to reconstruct patient's maxilla. Implant placement was
carried out after six months. Further planning included
placement of an upper immediate denture through com-
puter-guided surgical technique.

The patient was non-smoker and did not make routine use
of medication. The clinical examination revealed that the
prosthesis was well placed, despite little stability. She had
healthy gingival and mucosal tissue. Complete blood count,
coagulation and blood glucose tests revealed no altera-
tions. Oral antimicrobial and non-steroidal anti-inflamma-

tory drugs were prescribed during the preoperative phase.

Bone grafting was performed in the operating room at the

Brazilian Association of Dental Surgeons / Floriandpolis,
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under local anesthesia with intravenous sedation, super-
vised by an anesthesiologist. Four blocks of allograft bone
from a bone bank (UNIOSS, Marilia, Sdo Paulo, Brazil)

were used and fixed with bone graft screws.

A new cone-beam CT scan was taken six months after
surgery and revealed proper integration of the blocks to
the remaining jawbone (Fig 2).

To proceed with immediate loading plan treatment, a
virtual surgical planning was performed using the Den-
tal Slice software (Bioparts, Brasilia, Brazil) with sub-
sequent preparation of the prototyped guide (Fig 3) for
two different purposes: to function as a surgery guide
and as a base for immediate implant-supported denture
construction (Fig 4).
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Guided surgery was performed as planned after the
dental prosthesis was manufactured. All preoperative
procedures were performed, including prescription of
oral antimicrobial and anti-inflammatory drugs.

After infiltrative administration of local anesthesia, the
vertical dimension of occlusion was recorded in centric
relation with the surgical guide within the patient's mouth
(Fig 5) so as to guide the subsequent placement of im-
mediate full denture.

The fixing screws of the alogenous bone blocks were placed,

and small incisions were made for their removal (Fig 6).

Subsequently, three fastening screws 2 mm in diameter
and 8 mm in length were installed to guide stabilization:
one in the anterior region and two in the premolar region
(Fig 7). Implant placement sites were opened with a rota-
tional circular scalpel at 80 rpm. Surgical instrumentation
was performed by observing the progressive sequence of
cutters, according to the surgical protocol, until it reached

a diameter of 3.3 mm (Fig 8).

Internal-hexagon implants 3.75 mm in diameter and

15 mm in length were used in the cuspid area, whereas
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implants 3.75 mm in diameter and 13 mm in length were
installed in the region of lateral incisors and second

premolars (Fig 9).

The surgical guide was removed and the prosthetic com-
ponents (microunits) were placed, five angled at 17°
and one straight (tooth #25) (Fig 10). They were previ-
ously selected during the virtual planning and used to

construct the prosthesis.

The pre-made full denture was installed with the use of
temporary metal copings embedded in acrylic resin (Fig 11).

Discussion

Proper treatment planning relies on satisfactory diag-
nosis. Patient's detailed clinical and physical examina-
tion is essential. Volumetric computed tomography,
study models and surgical guides are imperative, given
that enable correct positioning of implants and a better
distribution of mechanical forces.?

In the case reported herein, the areas with severe
maxillary bone resorption were reconstructed with al-
lograft. Autogenous bone is the first choice of treat-

ment for reconstruction of severe alveolar bone defect.

Figure 3 - Planning in a virtual environment. Note the axial positioning of implants in relation to the final prosthesis — 3D image of the Dental
Slice software (Bioparts, Brasilia, Brazil) (A) and prototype (B).
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Figure 4 - Analog working models (A) and
total prosthesis (B, C and D).

Figure 6 - Overview of the reconstructed maxilla (A) and incision to remove the fastening screws of the allograft bone blocks (B).
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Figure 9 - Implant placement (A). Installed implants (B).
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Figure 11 - Prosthesis installed right after surgery (A) and 20 days after surgery (B).

It results in more predictable outcomes, prevents dis-
ease transmission and offers full histocompatibility.*
However, the need for a second bone harvesting site
has increased the interest in procedures that reduce
the consequences inherent to the donor area. In this
context, allograft bone obtained from a donor is con-
sidered a feasible alternative. With the emergence of
tissue banks and the expansion and improvements in
preservation techniques, there is increased availability
of allograft bone tissue, which constitutes an important
aid for severe bone resorption cases.®

© 2013 Dental Press Implantology
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The advantages of using allograft bone include increased
availability of tissue and elimination of harvesting surgi-
cal sites, with consequent prevention of morbidity in the
donor site and possible reduction in treatment costs.®
As for disadvantages, they include the risk of disease
transmission and potential antigenicity, which are com-
plications that can be controlled by processing methods.
The risk of infection can be reduced by serological test-
ing of donors, dispose of material that produces positive
bacteriological culture, and manipulation of bone graft
under aseptic and sterilization conditions.’
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A limited number os studies has focused on alveo-
lar ridge reconstruction with allograft bone. In a bib-
liographic review, Levandowski et al® showed that the
clinical results are satisfactory, but the literature does
not show sufficient methodological quality to justify
the use of allograft bone when autogenous bone is
available. Even so, the authors concluded that bone al-
lograft undergoes biological changes that are qualita-
tively similar to autogenous bone grafts, but they occur
more slowly. Moreover, they showed that the time for
bone allograft incorporation and remodeling can take
from 40 to 90 days for small grafts and can be indeter-

minate for large grafts.

On the other hand, cone beam computed tomogra-
phy images processed in computer software enable
virtual surgical planning, making it possible to visual-
ize, three-dimensionally, the relationship between im-
plants and arch anatomy.® When associated with ste-
reolithography, CBCT images enable prototyping and
the fabrication of surgical guides through computational
modeling. The use of prototypes accurately reproduces
the anatomy of the area to be rehabilitated, thus facili-
tating the surgical technique and anticipating problems

and solutions with more predictable results.?

Associating a surgical guide used for diagnosis with im-
plant placement is highly advantageous and improves
final results!® The guide provides accurate informa-
tion not only about the buccolingual inclination of the
planned implant, but also about bone size and anatom-
ical features." Because the surgical planning is comput-
erized in three dimensions, implants can be placed in
the exact position, based on the bone structure.

Once treatment plan is established, the surgical guide
is made of acrylic, with metal cylinders attached to
implant analogs to create a prosthetic model. The cyl-

inders also function as guide points for milling during
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implant bed preparation, which allows correct position
and inclination. Additionally, the diameter of the guides
corresponds to the diameter of the cutters, which leads
to a smaller margin of error.’” The guide is placed in the
oral rehabilitation area by means of screw fasteners, al-
lowing surgical stability.

Prototype models have the advantage of providing
comfort to the patient during the surgical procedure.
This is made possible through virtual guided surgery.
The prototyping technique enables guided surgery and
optimal implant placement based on the prosthetic
planning that results in the immediate installation of a
provisional implant-supported prosthesis in the maxilla
or mandible®. Guided surgery requires minor incisions,
providing greater comfort to patients with less postop-

erative pain and swelling.?

Immediate implant loading is highly advantageous
for rehabilitation of edentulous cases. Placement of
implants and total prosthesis in one single session is
another advantage. In addition to improving patient’s
self-esteem,? the procedure allows patients to return
to their daily activities within a short period of time as
a result of esthetic and functional recovery. Further-
more, it reduces healing time, given that no major ma-
nipulation procedures of mucosa and periosteum are
performed, thus favoring osseointegration.®" Never-
theless, primary implant stabilization is required, and
it is related to implant geometry, bone anatomy and

surgical technique.®

According to Holcman et al,? the success rates of imme-
diate implant placement are similar to those of delayed
loading after osseointegration. For this reason, and due to
treatment predictability, these authors recommend the
use of a single-session surgical protocol with the appli-
cation of immediate load, which simplifies rehabilitation

without compromising functional and esthetic results.
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Conclusion

The implant method described above proves to be highly
advantageous for yielding immediate function and esthetic
results. The single-stage surgical protocol and flapless surgi-
cal procedure provide greater comfort for the patient during
surgery, as well as a more favorable postoperative period.
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