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RESUMO

A reabilitacdo de pacientes edéntulos na regido posterior da maxila representa um
desafio na implantodontia, pois essa regido apos a exodontia apresenta reabsor¢cao
fisiologica do osso alveolar e pneumatizacdo do seio maxilar, o0 que muitas vezes
impossibilita a reabilitacdo por meio de implantes, sem o procedimento de enxertia
0ssea nessa regido. O objetivo deste estudo foi avaliar a estabilidade dimensional do
biomaterial Osteogen® (Intra-Lock®System) sozinho e associado a Fibrina Rica em
Plagquetas (PRF) como biomateriais para compor o enxerto na cirurgia de elevacéo
do seio maxilar. A metodologia proposta avaliou a alteracdo volumétrica dos enxertos
realizados por meio de imagens tomograficas obtidas no tomoégrafo cone bean
(CBCT) nos periodos experimentais pré-cirtrgico (T0), 15 dias pés-cirdrgico (T1) e
180 dias pés-cirargico (T2); analisadas por meio do software Osirix MD Imaging 6.5
(Pixmeo Genebra, Suica). A amostra consistiu-se de 10 pacientes (20 seios
maxilares) com necessidade de elevacdo do assoalho do seio maxilar,
bilateralmente, e alocacdo aleatéria dos biomateriais em modelo de boca dividida.
Para avaliacdo estatistica foi utilizado o teste de Kolmogorov-Smirnov, que provou
distribuicdo normal da amostra e o teste t de Student para andlise das alteracfes
volumétricas entre os enxertos obtidos e os diferentes periodos de estudo. Como
resultado observou-se que para ambos os enxertos, o volume do enxerto em T2 foi
significativamente (p <0,05) menor do que em T1. A variagido de volume do enxerto
entre T2 e T1 foi maior para o enxerto por meio de OsteoGen®, do que para o
enxerto com PRF+OsteoGen®, mas néo estatisticamente significante. Pode-se
afirmar que os dois biomateriais utilizados, PRF + OsteoGen®, e OsteoGen®,
exibiram mudancas significativas na estabilidade dimensional em 180 dias apos a
cirurgia. No entanto, quando comparados entre si em relacdo a alteragédo

volumétrica, ndo houve diferencas significativas.

Palavras-chave: Levantamento de seio maxilar. Substitutos 6sseos. Biomateriais.

Alteracdes volumétricas.



ABSTRACT

Rehabilitation of edentulous patients in the posterior maxillary region presents a
challenge in implant dentistry, since this region after exodontia presents physiological
reabsorption of the alveolar bone and pneumatization of the maxillary sinus, which
often makes rehabilitation impossible through implants, without the procedure of
Bone grafting in this region. The objective of this study was to evaluate the
dimensional stability of Osteogen® (Intra-Lock®System) biomaterial alone and
associated with Platelet Rich Fibrin (PRF) as biomaterials to compose the graft in
maxillary sinus lift surgery. The proposed methodology evaluated the volumetric
alteration of the grafts performed by means of tomographic images obtained in the
cone bean tomography (CBCT) in the pre-surgical (T0O), 15 postoperative (T1) and
180 postoperative (T2); Analyzed using Osirix MD Imaging 6.5 software (Pixmeo
Geneva, Switzerland). The sample consisted of 10 patients (20 maxillary sinuses)
with a need for bilaterally elevation of the maxillary sinus floor, and random allocation
of biomaterials in a split-mouth model. For statistical evaluation, the Kolmogorov-
Smirnov test was used, which proved the normal distribution of the sample and the
Student's t-test to analyze the volumetric changes between the grafts obtained and
the different study periods. As a result, it was observed that for both grafts, T2-graft
volume was significantly (p <0.05) smaller than T1. The graft volume variation
between T2 and T1 was greater for the graft by means of OsteoGen®, than for the
graft with PRF + OsteoGen®, but not statistically significant. It can be stated that the
two biomaterials used, PRF + OsteoGen®, and OsteoGen®, exhibited significant
changes in dimensional stability 180 days after surgery. However, when compared
with each other in relation to the volumetric change, there were no significant

differences.

Keywords: Maxillary sinus survey. Bone substitutes. Biomaterials. Volumetric

changes.
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1 INTRODUCAO

As regides posteriores das maxilas que correspondem os dentes pré-molares
e molares tém uma intima relagdo com o seio maxilar (JEMT; LEKHOLM; ADELL,
1989; ADELL et al., 1990). Pacientes edéntulos nessa area apresentam volume
0sseo insuficiente causado pela pneumatizacdo do seio maxilar e reabsorcédo da
crista 0ssea, com uma reducdo volumétrica entre 3-5mm, 0 que incapacita a
insercdo de implantes dentarios convencionais (PIATTELLI et al., 1999;
KAHNBERG; WALLSTROM; RASMUSSON, 2011).

A técnica de elevacdo da membrana do seio maxilar (LSM) proposta por
Tatum em 1977 e publicada por Boyne e James (1980) consiste na preparacao de
uma janela na parede lateral do seio maxilar, criando uma cavidade a ser preenchida
pelo material de eleicdo para o ganho de volume 6sseo.

Recentes estudos da implantodontia sdo focados em como avaliar o
tratamento desses pacientes (CANNIZZARO et al., 2009; COSSO et al.,, 2014;
FAVATO et al., 2014).

Materiais propostos para 0 enxerto sdo autdgenos, alégenos, xendgenos e
aloplasticos (SCHLEGEL et al., 2003; CRICCHIO; LUNDGREN, 2003; CHIAPASCO;
ZANIBONI; BOISCO, 2006; CHAVES et al., 2012). O enxerto autdgeno é
considerado padréo ouro, ideal pelo fato de sua remodelagcdo acontecer sem
resisténcia imunoldgica, porém uma das restricbes ao seu uso é a morbidade de
uma segunda area cirurgica como doadora (PIATTELLI et al., 1999; SCHLEGEL et
al., 2003).

Os substitutos 0sseos organicos e 0s biomateriais sintéticos sdo os mais
investigados. Destacam-se entre eles a ceramica de fosfato de calcio e a
hidroxiapatita de origem bovina (HAMMERLE et al.,, 2008; KNABE et al., 2008).
Esses materiais devem apresentar as caracteristicas de biocompatibilidade, serem
substituidos pelo tecido o6sseo formado e devem apresentar qualidades
osteoindutivas ou osteocondutivas (JENSEN et al.,1996).

Materiais ceramicos tém sido muito utilizados na reparacdo 6ssea de areas
maxilo-mandibulares com consideravel reabsor¢cdo O6ssea. S&o constituidos
principalmente de fosfato, carbonato de calcio ou sulfato. Devido a instabilidade de

algumas dessas particulas, o espaco entre as mesmas pode nao ser preenchido por
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0sso viavel e o aumento da tensdo na area do enxerto pode dificultar ou mesmo

impedir a vascularizacdo. No entanto, esses materiais podem contribuir com o
aumento do volume em enxertos de o0sso autdgeno, pois requerem

combinacao com tecido medular antes da sua utilizacdo (JARAMILLO et al., 2009).

Osteogen® é uma hidroxiapatita sintética de reabsorcgéo lenta e ndo ceramica
gue apresenta propriedades osteocondutoras (VALENZUELA et al., 2002). J4 o
concentrado de plaguetas de segunda geracao, Fibrina Rica em Plaquetas (PRF), foi
desenvolvida e aperfeicoada na Franca por Choukroun et al. (2006), sendo uma
matriz em que plaquetas, citocinas e as ceélulas sdo presas e liberadas apos um
certo periodo de tempo e pode servir como membrana reabsorvivel (SAMMARTINO
et al., 2011; MATHUR et al., 2015).

Artzi, Nemcovsky e Dayan (2003) relataram em um estudo clinico que o
OsteoGen® é estruturalmente e biologicamente equivalente ao osso humano. A
configuracdo tridimensional do OsteoGen® (conglomerados de cristal) oferece mais
espaco entre as particulas, quando comparado a ceramica. Esses espacos facilitam
a proliferacdo celular e tecidual no material enxertado, reforcando assim a
osseointegragao.

Ricci et al. (1992) observaram ap0s doze semanas de implantacdo de
OsteoGen®, em tibias de cées, uma intensa atividade osteogénica e
osteocondutora. Whittaker et al. (1989) em biopsias de enxertos em seio maxilar
humano com OsteoGen®, obtidas apds 6 meses, observaram neoformacdo 6ssea
ao redor das particulas do biomaterial.

Valenzuela et al. (2002) realizaram um estudo em que defeitos 6sseos no
processo alveolar foram tratados com enxerto 6sseo de Hidroxiapatita ndo ceramica
(OsteoGen®) apos debridamento e exposicdo do defeito 0sseo. Foram realizadas
bidpsias com 6 e 12 meses e cortes histolégicos para observacdo em microscopia
Optica e eletrbnica foram obtidos. Pdde-se observar trabéculas de tecido 6sseo
esponjoso circundando particulas de OsteoGen®, e entre as particulas do mesmo, e
a superficie radicular, um tecido conjuntivo fibroso. Aos doze meses a maior parte
das particulas implantadas se encontrava imersas em tecido 6sseo lamelar

A amostra de PRF tem forte estimulacdo da maioria das linhagens de células
bucais in vitro (osteoblastos, fibroblastos, ceratindcitos e células-tronco
mesenquimais do 0sso, levando assim uma melhora na cicatrizacdo dos tecidos
moles e remodelacdo 6ssea (SAMMARTINO et al., 2011; MATHUR et al., 2015).
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Estudos mostram uma taxa de sucesso clinico na elevacdo do assoalho do
seio maxilar, utilizando o PRF a partir do protocolo de Choukroun et al. (2006). Além
disso, 0 uso do PRF reduz o tempo de cicatrizacdo (CHOUKROUN et al., 2006;
TATULLO et al., 2012; SHERIF et al., 2015). O PRF puro como material de enxerto é
um procedimento confidvel que promove o aumento 6sseo vertical no seio maxilar
(JEONG et al., 2014).

Oliveira et al. (2015) relatam vantagens utilizando PRF para a reparacéo de
tecidos orais, incluindo regeneragdo 6ssea. Também ha muita especulacdo na
literatura sobre o uso de diferentes enxertos de substitutos 6sseos, enfatizando que
o biomaterial deve proporcionar osteoconducdo e recursos osteoindutoros
semelhante ao enxerto autdgeno, que ainda é considerado o padréo-ouro na cirurgia
de reconstrucao 6ssea.

A utilizacdo de enxertos para elevacdo do seio maxilar proporciona um
processo biolégico de reparo com previsibilidade; no entanto, sob o ponto de vista
das alteracdes dimensionais ainda ndo existem dados consistentes na literatura.
Neste contexto o0 presente estudo busca investigar por meio da tomografia
computadorizada, a estabilidade dimensional dos biomateriais OsteoGen® puro e

PRF misturado com OsteoGen® utilizados como enxerto no ESM.
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2 OBJETIVOS

2.1 Objetivo geral

Avaliar por meio de tomografias computadorizadas, a estabilidade
dimensional do biomaterial OsteoGen® associado ou ndo a Fibrina Rica em

Plaguetas (PRF) na elevacao do assoalho do seio maxilar.

2.2 Objetivos especificos

a) avaliar por meio do software Osirix MD as imagens tomogréficas, nos
periodos de 15 a 180 dias, dos enxertos obtidos por meio dos materiais
OsteoGen® puro e PRF associado ao OsteoGen® na elevacdo do
assoalho do seio maxilar;

b) avaliar a alteracdo dimensional do volume inicial de 15 dias e final em um
periodo de 180 dias;

c) avaliar a alteracdo dimensional entre os enxertos obtidos nos periodos de
15 e 180 dias.
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Abstract

Objective: This study evaluated, by means of computed tomographic images of
conical bundles (CBCT), the dimensional behavior of the grafts obtained by
OsteoGen® and OsteoGen® associated with the Fibrin Rich Platelet (PRF), in the

elevation of the sinus floor (ESM) in divided mouth.

Material and methods: The sample consisted of ten patients (20 maxillary sinuses)
with indication for bilateral ESM, with random distribution, divided mouth. Through the
software Osirix Imaging 6.5 (Pixmeo Geneva, Switzerland), the tomographic images
were evaluated at the times of 15 days (T1) and 180 days (T2) postoperatively.
Volumetric variation was analyzed, along with its contraction. The Kolmogorov-
Smirnov test was used to prove the normal distribution of the sample and the
Student's t-test was used for analysis of the volumetric changes between the grafts at

the different time periods.

Results: For both materials, it was observed that the graft volume at time T2
presented a lower average in relation to time T1. Graft volume variation was higher
for OsteoGen® than for PRF associated with OsteoGen® between T2 and T1 (p

<0.05).

Conclusion: The PRF associated with OsteoGen® and pure OsteoGen® can be
used to elevate the maxillary sinus, since after 6 months a sufficient volume and
vertical height was obtained for the planning and installation of implants. Longitudinal

studies are needed to assess graft stability after implant installation and function.

Keywords: Maxillary sinus survey. Bone substitutes. Biomaterials. Volumetric

changes
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Introduction

Patients with endentulism in the posterior maxilla present insufficient bone
volume, caused by pneumatization of the maxillary sinus and reabsorption of the
bone crest; this leads to a volumetric reduction between 3-5mm, which disables the
insertion of conventional dental implants (Jemt et al., 1989, Adell et al., 1990, Piattelli
et al., 1999; Kahnberg et al., 2011). Recent studies of implantology focus on how to
evaluate the treatment of these patients (Cannizzaro et al., 2009; Cosso et al., 2014;
Favato et al., 2015).

There are several types of materials that can be used to elevate the maxillary
sinus. The materials proposed for the sinus graft are autogenous, allogeneic,
alloplastic, or xenogenic (Schlegel et al.,, 2003; Cricchio & Lundgren, 2003;
Chiapasco et al., 2006; Chaves et al., 2012). The autogenous graft is considered to
be the gold standard, because its remodeling happens without immune resistance;
however, its use is restricted in part by the morbidity of a second surgical area donor
(Piattelli et al., 1999; Schlegel et al., 2003).

Organic bone substitutes and synthetic biomaterials are the most investigated
materials. Of note among these are calcium phosphate ceramics and bovine
hydroxyapatite (Hammerle et al., 2008; Knabe et al., 2008). These materials must
have biocompatibility characteristics, must be replaced by the formed bone tissue,
and must have osteoinductive or osteoconductive qualities (Jensen et al., 1996). Also
investigated are ceramic materials, which have been widely used in bone repair of
maxillomandibular areas with considerable bone resorption. These materials consist
mainly of phosphate, calcium carbonate, or sulfate. Due to the instability of some of
these patrticles, the space between them may not be filled by viable bone, and

increased tension in the graft area may hinder or even prevent vascularization.
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However, these materials may contribute to increased volume in autogenous bone
grafts, since they require a combination with spinal cord tissue prior to their use
(Jaramillo et al., 2010).

In contrast, Osteogen® is a synthetic, non-ceramic, slow-reabsorption
hydroxyapatite with osteoconductive properties (Valenzuela et al., 2002). The
second-generation platelet concentrate, Fibrin Rich in Platelets (PRF), was
developed and perfected in France by Choukroun et al. (2006), providing a matrix in
which platelets, cytokines, and cells are arrested and released after a certain amount
of time, and can serve as a resorbable membrane (Sammartino et al., 2011; Mathur
et al., 2015). Artzi et al. (2003) reported in a clinical study that OsteoGen® is
structurally and biologically equivalent to human bone.

Many studies have investigated the efficacy of OsteoGen®. Ricci et al. (1992)
observed intense osteogenic and osteoconductive activity after twelve weeks of
implantation of OsteoGen® in dog tibias. Whittaker et al. (1989) observed new bone
formation around the biomaterial particles in biopsies of grafts in human maxillary
sinus with OsteoGen®, obtained after 6 months. Valenzuela et al. (2002) performed a
study in which bone defects in the alveolar process were treated with non-ceramic
hydroxyapatite bone graft (OsteoGen®) after debridement and exposure of the bone
defect. Biopsies were performed at 6 and 12 months, and histological sections were
obtained for observation under optical and electron microscopy. It was possible to
observe trabeculae of spongy bone tissue surrounding OsteoGen® particles, and
between these particles and the root surface, a fibrous connective tissue. At 12
months, most of the implanted particles were immersed in lamellar bone tissue.

The PRF sample strongly stimulates most oral cell lines in vitro (osteoblasts,

fibroblasts, keratinocytes, and mesenchymal stem cells of the bone), thus leading to
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an improvement in soft-tissue healing and bone remodeling (Sammartino et al., 2011;
Mathur et al., 2015). Studies have shown a clinical success rate in using PRF to
elevate the maxillary sinus floor (Choukroun et al., 2006). In addition, the use of PRF
reduces healing time (Choukroun et al., 2006; Tatullo et al., 2012; Sherif et al., 2015).
Pure PRF as a graft material is a reliable procedure that promotes vertical bone
augmentation in the maxillary sinus (Jeong et al., 2014).

Oliveira et al. (2015) report advantages to using PRF for repairing oral
sensations, including bone regeneration. There is also much speculation in the
literature about using different grafts of bone substitutes, emphasizing that the
biomaterial should provide osteoconduction and osteoinductive resources similar to
the autogenous graft, which as mentioned above is still considered the gold standard
in bone reconstruction surgery.

The use of grafts for maxillary sinus elevation provides a biological process of
repair with predictability; however, from the point of view of dimensional changes, the
literature still does not contain any consistent data. In this context, the present study
aims to investigate, by means of computed tomography, the dimensional stability of
OsteoGen® pure biomaterials, and PRF mixed with OsteoGen®, used as a graft in

the ESM.

Material e Méthods

A screening of 40 patients was performed with panoramic radiography to
evaluate the availability of the remaining maxillary bone crest. Patients were included
who were partially or totally edentulous in the posterior maxilla, with a height of less
than 4 mm of bone remaining between the crest of the alveolar ridge and the

maxillary sinus floor. Patients were excluded if they were smokers or had
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autoimmune diseases, diabetes mellitus, alcoholism, newly installed heart valve
prostheses, metal joint prostheses, primary endocarditis, or diseases of the maxillary
sinus. Ten patients were selected: 5 men and 5 women aged between 21 and 65
years. CBCT-computerized tomography were requested for all patients. The study
was approved by the Ethics Committee, number CAAE 65502717.1.0000.5137.

As a surgical and therapeutic protocol, the methodology described by Cosso
et al. (2014), except for the graft types, was used; patients were divided by random
lottery and referenced in a table for the selection of the OsteoGen® pure biomaterial
and PRF mixed with OsteoGen® in the ESM procedure.

To prepare the PRF, a blood sample was collected from the brachial vein of
the patient (without oral anticoagulant) in 8 plastic tubes of 1.5 ml each, which were
immediately centrifuged at 2700 rpm for 12 minutes by the IntraSpin centrifuge
(IntraLock®) (Figure 1). The fibrin clot was obtained in the middle of the tube,
between the red blood cells at the bottom and the acellular plasma at the top (Figure
2). The fibrin was separated and placed in a metal box for PRF, where there is an
optimum pressure when closed; after 5 minutes, the 8 membranes were ready for
use. (Figure 3). 6 membranes were pickled and mixed with 2g of OsteoGen® to fill
the maxillary sinus (Figure 4), and 2 membranes were separated to close the sinus
window (Figures 5 and 6). The maxillary sinus selected to be filled with 2g of pure

OsteoGen® the window was closed with a Surgidry 2x2x0.03 membrane.
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Figure 1. Collection of blood through the patient's brachial vein.

Figure 2. Test tube containing PRF after being centrifuged.

Figure 3. 8 PRF membranes.

Figure 4. 6 PRF membranes punctured and mixed with 2g OsteoGen®.
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Figure 6. OsteoGen® mixed with PRF introduced into the maxillary sinus and

2 PRF membranes to close the sinus window.

Computed tomography was performed at 15 and 180 days after surgery to
evaluate the volumetric changes. The OsirixMD® 64-bit software (Pixmeo, Geneva,
Switzerland) was used for image analysis.

A trained and calibrated radiologist manually delineated the graft image using
the program and automatically defined all the sagittal, axial, and coronal sections of

the image (Figures 7, 8 and 9).

Figure 7. Manual delimitation of graft on computed tomography, coronal section.
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Figure 8. Manual delimitation of graft on computed tomography, sagittal cut.

Figure 9. Manual delimitation of the graft, axial section.

Statistical analysis

Four tests were performed to verify the normality of the distribution of the
analyzed variable, which presented p-values higher than the set significance level of

0.05 (p> 0.05) (Table 1).



Table 1. Tests performed to verify normality

Tests Statistical P-values
Anderson - Darling 0,376 0,395
Kolmogorov — Smirnov 0,084 0,676
Shapiro — Wilk 0,973 0,436
Ryan — Joiner 0,990 0,575
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In the first analysis, the t-test was used to verify changes in the variables

between graft volume in T1 and T2. In the second analysis, this same statistical test

was performed to verify possible changes between the two different types of grafts

(OsteoGen® puro and PRF com OsteoGen®).

Results

It can be observed that the graft volume between T1 and T2 decreased and

contracted in both materials. The PRF material mixed with OsteoGen® obtained a

larger volume, compared to pure OsteoGen®, in both T1 and T2.

Tabela 2. Mean and standard deviation of graft volume compared to T1 and T2.

Volume of biomaterials

PRF + OsteoGen®
Time

Mean SD
T1 2,714 0,951
T2 2,482 0,850

OsteoGen®
Mean SD
1,793 0,981
1,528 0,820

Values

(P)

0,047

0,020

Value (p) obtained by paired t-test: T1 VS T2
SD * = Standard Deviation
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The mean values of the volumes in T1 and T2 for the two types of materials do
not reject the null hypothesis, and thus it was observed that there were no significant
differences in any of the analyzed cases (p-value <0.05).

It is observed that the volume at time T2 presented a lower mean in relation to
the T1 time, both in the comparison of the sides and in relation to the type of material
used in the procedure, demonstrating a reduction in the volume between the periods

of 15 and 180 days (Table 3).

Table 3. Mean, median and standard deviation of graft volume compared to T1 and

T2.

T1 T2

Material Mean Median SD Mean Median SD

PRF+OsteoGen® 2,714 2,930 0,951 2,482 2,755 0,850

OsteoGen® 1,793 1,790 0,981 1,528 1,475 0,820

SD * = Standard Deviation

There was no statistically significant difference in volume and height when
mean volume and height variations were compared between grafts in both materials

(Tables 4 e 5).
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Table 4. Quantity in (g) and contraction of each biomaterial used.

PRF + OsteoGen® OsteoGen®
Quantities (g) Contraction  Quantities (g) Contraction
Patient 1 2 45% 2 20%
Patient 2 2 11% 2 45%
Patient 3 2 19% 2 6%
Patient 4 2 1% 2 12%
Patient 5 2 3% 2 2%
Patient 6 2 8% 2 7%
Patient 7 2 6% 2 4%
Patient 8 1 0% 1 0%
Patient 9 1 31% 1 26%
Patient 10 1 16% 1 50%

Table 5. Height of grafts in both materials.

Time Altura Tt e T2
PRF + OsteoGen® OsteoGen®
Mean SD Mean SD
15 1.426 0.215 1.355 0.328
days
180 1.344 0.257 1.325 0.310
days

In terms of the type of graft, it is important to emphasize that the PRF

associated with OsteoGen® presented medians superior to the pure OsteoGen®, at
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both T1 and T2 measurement points. Finally, the data dispersion was higher for the

OsteoGen® material at time T1 and for the material PRF + OsteoGen® at time T2.

Discussion

At the time of this study, no study had reported volumetric results or the use of
PRF associated with OsteoGen® for maxillary sinus lift surgeries. In the present
study, the dimensional variations between the grafts were measured by means of the
actual volume of each graft, in order to verify the reduction of the volume of the
biomaterial in 180 days after surgery. Both grafts in the present study suffered
significant volumetric change when compared at T1 and T2 times. There was no
statistically significant volumetric difference when comparing the mean volume
changes between PRF grafts mixed with OsteoGen® or pure OsteoGen®.

Autologous bone is the graft material (gold standard), since it is the only
material that has osteogenic properties, as well as osteoinductive and
osteoconductive properties (Tatullo et al., 2012). However, grafts performed with slow
and non-ceramic synthetic resorption hydroxyapatite (OsteoGen®) are used for
maxillary sinus lift (Manso & Wassal, 2010). In fact, Artzi et al. (2003) reported in a
clinical study that OsteoGen® is structurally and biologically equivalent to human
bone. Its three-dimensional configuration (crystal clusters) provides more space
between the particles when compared to the ceramic. These spaces facilitate cell
and tissue proliferation in the grafted material. On the other hand, PRF is a molecular
structure with low concentration of thrombin, it is an optimal matrix for the migration
of endothelial cells and fibroblasts. Allows rapid angiogenesis and remodeling of

fibrin to tissue (Choukroun et al. 2006; Tatullo et al.2012; Sherif et al. 2015).
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The PRF membrane is the natural fibrin base, capable of developing
microvascularization and migration of epithelial cells to its surface by protecting open
wounds and stimulating healing. Surgidry Dental F, according to its manufacturer
(Technodry), is an organic matrix of purified and polymerized type | collagen. The
resulting collagen film of the manufacturing process is a highly purified product of
proven biocompatibility, sterile and pyrogenic. It can be used in different surgical
areas and is therefore "biointegrated" by the recipient organism. Biointegration is a
process of replacing the organic matrix by the recipient organism, which is gradually
absorbed by collagen produced by fibroblasts that migrate into the organic matrix.

In the present study, 8 PRF membranes were used, 6 for association with
OsteoGen® and 2 as membranes of the lateral wall of the sinus. Thus, in vitro oral
cell lines: osteoblasts, fibroblasts, keratinocytes and mesenchymal stem cells are
taken to the graft, which can be considered an essential advantage of the use of PRF
associated with OsteoGen®. This association adds the property of osteoinduction to
the graft, as can be observed in the studies of Tatullo et al. (2012) and Choukroun et
al. (2006), in which the healing time had a significant reduction.

PRF is a matrix in which platelets, cytokines and cells are present and is
considered a healthy, low-cost biomaterial. What can be a disadvantage for
OsteoGen® that is marketed at a high cost and is a synthetic hydroxyapatite that only
has the osteoconductive property. The amount of biomaterial used had no correlation
with the contraction percentages of the grafts.

Choukroun et al. (2006) reported strong results using PRF for bone
regeneration at the maxillary sinus lift. This study evaluated the potential of PRF in
combination with lyophilized bone allograft (NDF) (Phenix, TBF, France) versus pure

NDFD (control group). After histological analysis they concluded that there was a
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significant bone increase with FDNL mixed with PRF, leading to a reduction of
healing time (4 months before implant placement).

Sherif et al. (2015) performed a systematic review to determine the effect of
PRF on graft quality, quantity and clinical outcome (based on implant survival). The
included studies were classified into 2 groups: (1) studies using PRF as a single graft
material; And (2) studies that used PRF in combination with bone substitutes. PRF
was used as the sole filling material in three studies, in which 57 breast lift
procedures were performed; and 110 implants were placed in 46 patients.

The PRF was mixed with Bio-Oss (Geistlich Pharma AG, Wolhusen, Suica)
and used as filling material in 4 studies, in which 146 sinus lift procedures were
performed. Pre-surgical radiographic evaluation was performed to evaluate the
residual height of the bone, where the mean height was 2.67mm (range, 1.5-6.1mm).
In all studies, breast lift was performed using the lateral wall. Implant installation were
immediately placed to serve as tent stakes. The PRF clots were compressed into the
sinus cavity to fill the volume around the implants. In all the studies, reopening
surgeries were performed for the placement of the abutment, 6 months after the
breast lift surgery. This systematic review has shown that only randomized controlled
clinical trials are available to evaluate the use of PRF in sinus augmentation
procedures, indicating the need for additional work.

Tatullo et al. (2012) performed 72 maxillary sinus surgeries and in a second
moment the placement of the implants. Graft materials used were: pure Bio-Oss and
PRF together with Bio-Oss. After histological analysis, the use of PRF together with
Bio-Oss reduced healing time, compared to the 150 days described in the literature,

favoring an optimum bone regeneration. At 106 days it is already possible to achieve
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good primary stability of the endosteal implants, although they have no functional
load.

In this context, the results obtained in the present study demonstrate a great
similarity with the studies of Choukroun et al. (2006), Sherif et al. (2015) e Tatullo et
al. (2012).

In conclusion, PRF mixed with OsteoGen® and pure OsteoGen® can be used
for maxillary sinus lift, since after 6 months a sufficient volume and vertical height
was obtained for implant installation. Longitudinal studies should be performed to
evaluate the impact of the volumetric reduction observed in each biomaterial in

relation to implant placement.
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4 CONSIDERACOES FINAIS

O presente estudo avaliou a alteracdo dimensional do volume inicial e final em
um periodo de 6 meses, dos biomateriais OsteoGen® puro e PRF associado ao
OsteoGen® na elevacdo do assoalho do seio maxilar, por meio de tomografia
computadorizada cone beam.

Pode-se afirmar que os dois biomateriais utilizados OsteoGen® puro e PRF
associado ao OsteoGen®, constituiram enxertos que exibiram mudancas
significativas na estabilidade dimensional no periodo de 180 dias ap0s a cirurgia. No
entanto, quando comparados entre si em relacéo a alteracdo volumétrica, ndo houve
diferencas estatisticamente significativas.

Em conclusédo, os dois materiais podem ser utilizados para a ESM uma vez
que apds 6 meses havia volume e altura 6ssea vertical suficiente para a instalacédo
de implantes dentéarios. Estudos longitudinais devem ser realizados para avaliar o

impacto desta reducdo volumétrica na colocacdo dos implantes dentérios.
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DADODS DO PARECER

MNamero do Parecer: 1.956.799

Apresentagdo do Projeto:

A reabilitagao de pacientes edéntulos na regiao posterior da maxila representa um desafio na
implantodontia, pols essa regido, apds a exodontia, apresenta reabsorgao fisioldgica do osso alveolar e
pneumatizagao do seio maxilar. Sera realizado um estudo de caso prospectiva, ulilizando-sa uma amostra
de 20 pacientes portadores de area desdentada posterior, bilateral, que apresentem osso remanescente
entre a crista do rebordo alveolar e o assoalho do seio maxilar inlerior, & que nacessilern de enxerto dssen
particulado no seio maxilar para posterior instalagdo de implantes. A avaliagao sera realizada por meio de
tomeografia computaderizada cone beam no periode inicial {T1 - 15 dias pds-cirdrgico) € final do estude (T2 -
180 dias).

Objetivo da Pesquisa:

O objetiva geral & avaliar por meio de tomografias computadarizadas, a estabilidade dimansional do
blomaterial OsteoGen® com Fibrina Rica emPlaguetas (PRF) e OsteoGen® na elevacgdo do assoalho do

saio maxilar.

Avaliagio dos Riscos e Beneficios:

Riscos; Todo procedimento cinirgico envalve riscos de complicagies frans e pds-operaiornias que dependeam
tanto do procediments em sl guanto do paciente. Para minimizar estes riscos faz-se de
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suma importancia uma anamnese detalhada e um plansjameanto cirirgico bem definido. Todos os cuidados
inerentes a radiagio ionizante serdo devidamente controlados dentro do principic de ALARA e das normas
de profegao radiologica.

Beneficios: Esle estudo tem grande polencial de gerar bem estar gualidade de vida aos individuog
parficipantes. Do ponto de vista dos objetivos da pesquisa existe o beneficio da contribuicio cientifica em
relagio & téonica e Diomaterials estudados,

Comentarios e Consideragdes sobre a Pesquisa:

Frojeto relevanta.

Consideragdes sobre os Termos de apresentagio obrigatoria:
0s termos de apresentagio obrigatdria foram anexados e estéo de acordo com as normas vigentes.

Conclusdes ou Pendéncias e Lista de Inadequagoes:
Sem inadequagoes.
Consideragées Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacienados:

Tipo Documento Arguiva Postagem Autar Situagio
Informagfes Basicas| PE_INFORMAGCOES_BASICAS DO _P | 07022017 Aceitn
do Projeto ROJETD BS0362. pdf 18:10:13
Faolha de Rosto Plataforma, paf 070212017 | Barbara Alvarenga Aceito
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ANEXO B - Termo de Consentimento Livre e Esclarecido

Titulo do Projeto: ESTABILIDADE DIMENSIONAL DA HIDROXIAPATITA
SINTETICA COM FIBRINA RICA EM PLAQUETAS (PRF) UTILIZADA COMO
ENXERTO NA ELEVACAO DO SEIO MAXILAR EM HUMANOS: estudo clinico e

tomografico multislice

Introducao

Vocé estd sendo convidado a participar de uma pesquisa que estudara dois
biomateriais utilizados na técnica de Levantamento de Seio Maxilar. Sera realizado
esse procedimento nos dois seios maxilares onde sera inserido o biomaterial
escolhido através de sorteio aleatorio entre os lados direito e esquerdo. Os
biomateriais utilizados nessa pesquisa serdo o Osteogen® com Fibrina Rica em
Plaguetas (PRF) e o Osteogen®. Para ser realizado o procedimento com a Fibrina
Rica em Plaquetas é necessario uma coleta de sangue pela veia braquial. Vocé foi
selecionado(a) porque se enquadra dentro dos pré- requisitos exigidos a pesquisa. E
por ter caracteristicas que consideramos necessarias para realizacdo do estudo,
venho por meio dessa convida-lo a participar desse estudo, que consiste em se
submeter ao procedimento cirargico de levantamento de seio maxilar bilateral e
autorizar 0 acesso a seus exames que o (a) Sr(a) realizara através do banco de

dados

Este Termo de Consentimento pode conter palavras que vocé ndo entenda.
Peca ao pesquisador que explique as palavras ou informacdes ndo compreendidas

completamente.

Objetivo

Avaliar por meio de tomografias computadorizadas, a estabilidade
dimensional dos biomateriais OsteoGen® com Fibrina Rica em Plaquetas (PRF) e

OsteoGen® na elevacéo do assoalho do seio maxilar.
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Se concordar em participar deste estudo vocé assinara esse termo
consentindo se submeter ao procedimento e permitindo o uso dos exames

realizados como fonte de informacéo para a pesquisa.

Riscos e desconfortos

Todo procedimento cirlrgico envolve riscos de complicacdes trans e poés-
operatorias que dependem tanto do procedimento em si quanto do paciente. Para
minimizar estes riscos faz-se de suma importancia uma anamnese detalhada e um
planejamento cirargico bem definido. Seguindo esses critérios 0s riscos s&o
minimizados. H& também o risco relativo ao resultado obtido. Embora os
biomateriais estudados estejam fundamentados no estado da arte atual, ainda ha a
necessidade de mais estudos longitudinais que garanta previsibilidade dos mesmos.

Sendo assim pode haver perda parcial ou total do enxerto em seio maxilar.

Todos os cuidados inerentes a radiacdo ionizante , serdo devidamente
controlados de forma adequada dentro do principio de ALARA e das normas de
protecdo radioloégica. Os exames serdo realizados de acordo com a Comissédo
Nacional de Energia Nuclear (CNEN) e PORTARIA N° 453 DO MINISTERIO DA
SAUDE, Agencia Nacional de Vigilancia Sanitaria (ANVISAY’.

Sua participacdo € muito importante e voluntaria e, consequentemente, nao

havera pagamento por participar desse estudo.

As informacdes obtidas nesse estudo serdo confidenciais, sendo assegurado
o sigilo sobre sua participagcdo em todas as fases da pesquisa, e quando da
apresentacao dos resultados em publicacdo cientifica ou educativa, uma vez que 0s
resultados serdo sempre apresentados como retrato de um grupo e ndo de uma
pessoa. Vocé podera se recusar a participar ou a responder algumas das questdes a
gualqguer momento, ndo havendo nenhum prejuizo pessoal se esta for a sua
decisdo. Todo material coletado durante a pesquisa ficara sob a guarda e
responsabilidade do pesquisador responsavel pelo periodo de 5 (cinco) anos e, ap6s

esse periodo, sera destruido.
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Beneficios

A perda dos dentes gera grande desconforto e muitas vezes constrangimento
ao individuo. Associada a perda dental esta a reabsor¢cao 6ssea principalmente na
maxila. Essa condicdo clinica muitas vezes inviabiliza a reabilitacdo oral com
implantes osseointegraveis. Nessa perspectiva considera-se que este estudo tem
grande potencial de gerar bem estar qualidade de vida aos individuos participantes.
Do ponto de vista dos objetivos da pesquisa existe o beneficio da contribuicdo

cientifica em relacdo a técnica e biomateriais estudados.

A participacdo na pesquisa nao acarretara gasto para vocé, sendo totalmente
gratuita. O conhecimento adquirido com esta pesquisa podera beneficiar vocé, bem
como outros seres humanos, com informacdes e orientagbes futuras em relagdo a
estabilidade dimensional dos biomateriais estudados na técnica de levantamento de

seio maxilar.

Para todos os participantes, em caso de eventuais danos decorrentes da

pesquisa, serd observada, nos termos da lei, a responsabilidade civil.

Vocé recebera uma via deste termo onde consta o telefone e o endereco do
pesquisador responsavel, podendo tirar suas duvidas sobre o projeto e sua

participacéo, agora ou a qualquer momento.

Pesquisador responsavel: Barbara Alvarenga Freitas
Departamento de Odontologia

Av. Dom José Gaspar, 500 - Fone: 3319-4517 - Fax: 3319-4517
CEP 30535.610 - Belo Horizonte - Minas Gerais — Brasil.

Este estudo foi aprovado pelo Comité de Etica em Pesquisa envolvendo Seres
Humanos da Pontificia Universidade Catélica de Minas Gerais, coordenado pela
Prof.2 Cristiana Leite Carvalho, que podera ser contatado em caso de questdes
éticas, pelo telefone 3319-4517 ou e-mail cep.proppg@pucminas.br. O presente

termo sera assinado em 02 (duas) vias de igual teor.
Belo Horizonte, 02 de janeiro de 2017

Dou meu consentimento de livre e espontanea vontade para participar deste estudo.
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Nome do participante (em letra de forma)

Assinatura do participante ou representante legal

Data:

Eu, comprometo-me a cumprir todas as exigéncias e

responsabilidades a mim conferidas neste termo e agradeco pela sua colaboracéo e

sua confianca.

Assinatura do pesquisador

Data:





