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RESUMO

Este estudo teve como objetivo avaliar a reparagao 6ssea apds o levantamento do
seio maxilar com aloenxerto associado ou néo ao plasma rico em plaquetas (PRP).
Seis pacientes adultos, do sexo feminino, com auséncia bilateral dos dentes
posteriores superiores € com o rebordo residual de 1 a 4 mm foram incluidos na
amostra. As pacientes foram submetidas aos procedimentos bilaterais de
levantamento dos seios maxilares com enxerto ésseo aldégeno fresco particulado.
Em um dos lados, foi somente com aloenxerto, Grupo 1; enquanto que no lado
contralateral foi com a aglutinagdo do PRP ao aloenxerto, Grupo 2. Nos periodos de
6 e 9 meses subsequentes foram realizadas bidopsias 6sseas no sentido cérvico-
apical para avaliagao histoldgica e histométrica da reparagcao 6ssea. Para a analise
histométrica da reparacéo éssea, os cortes histoldgicos foram corados em tricrémio
de Masson e as imagens nas areas cervical, médio e apical foram analisadas por
meio de um programa de imagem. Os resultados mostraram que a area total do osso
variou de 34,42 + 13,55 % em 6 meses e 41,76 £ 13,34 % em 9 meses para 0 grupo
1,e 41,55 £ 14,92 % em 6 meses e 40,64 + 11,96 % em 9 meses para o grupo 2. Os
valores médios das variaveis em porcentagem foram analisados com o teste
paramétrico t de student para amostras dependentes e independentes, e ndo houve
diferenga estatistica entre elas. O enxerto 6sseo alégeno fresco particulado no seio
maxilar promoveu a reparagdo do 0sso trabecular independemente da associacao

ao PRP.

Palavras-chaves: Enxerto aldgeno. Homoenxerto. Levantamento do seio maxilar.

Plasma rico em plaquetas.



INTRODUGAO

Rebordos alveolares severamente reabsorvidos apds a perda de dentes
posteriores na maxila e a pneumatizagao do seio maxilar podem levar a um quadro
de insuficiéncia dssea para a reabilitagdo com implantes osseointegrados.’? Além
disso, uma menor densidade encontrada nessa regido, a qual se agrava com o
avanco da idade, também pode agir como fator adicional para uma menor taxa de
sucesso com implantes osseointegrados.3-® Entretanto, apesar do trauma cirtrgico, o
procedimento de levantamento do seio maxilar associado aos enxertos 6sseos tem
sido uma opc¢ao terapéutica, uma alternativa para solucionar tais adversidades e
preparar para insergcao de implantes osseointegrados na regiao posterior de maxila.
A efetividade deste procedimento tem sido avaliada por diversos estudos clinicos,
radiograficos e histolégicos de curta e longa duragdo.®'" Os enxertos ésseos
autégenos intra e extrabuais tém sido usados em cirurgias reconstrutivas. Eles séo
considerados como material de enxerto dsseo ideal porque s&o os unicos a fornecer
células o6sseas vivas, imunocompativeis e essenciais a primeira fase da
osteogénese. O 0sso autdégeno, com suas propriedades bioldgicas e osteogénicas, €
considerado padrdo ouro para este tipo de procedimento.'>'* Entretanto, a
necessidade de um segundo sitio cirurgico pode representar, além do trauma
cirargico, morbidade e riscos maiores para o paciente. Assim sendo, diversos
substitutos 0sseos no seio maxilar para ganho 6sseo tem sido aplicados,'>'” Dentre
varios materiais, o osso alégeno tem sido uma opg¢ao em procedimentos para
expansao de volume dsseo na maxila e na mandibula para futura insercdo de
implantes osseointegrados.’®?? O uso desse material tem algumas vantagens
adicionais que incluem uma pronta disponibilidade de grande quantidade de material

e baixo potencial de antigenicidade do mesmo. Ainda, com as normas rigorosas na



obtencao, processamento eficiente e seguro dos érgaos, o risco de contaminagéao e
transmissao de doengas torna-se desprezivel. Embora ndo possua as propriedades
osteogénicas, o osso alégeno apresenta atividade osteocondutora e também pode
ser osteoindutor devido a resposta imunocompativel promovida entre o enxerto e o
hospedeiro.?>2?” O enxerto alégeno pode provir tanto de cadaveres quanto de seres
vivos que por diferentes razdes foram submetidos a amputacgdes terapéuticas e pode
ser coletado da crista iliaca, fémur, tibia, umero, costelas, vértebras e calota
craniana. O material livre de tecidos moles é armazenado fresco e congelado a uma
temperatura de -70°C, diminuindo assim a sua antigenicidade.?®?® Além disso,
devido a resisténcia para reabsorgao, um volume expressivo pode ser mantido por
mais tempo durante o periodo de reparagdao, e ndao ha eventos teciduais que
indiquem rejeicdo no sitio receptor. Deste modo, este material tem sido indicado
para reconstrugbes dos maxilares. Os aloenxertos sofrem alteragdes bioldgicas que
s&do qualitativamente semelhantes ao enxerto autdogeno. Existem semelhancas na
sequéncia de eventos histolégicos no processo de in corporagdo de aloenxertos
congelados ao dos enxertos autégenos. Apesar disso, o mecanismo de reparagéo
0ssea junto ao leito receptor parece ser mais lento, provavelmente menos completo
e com uma unido desigual do material de enxerto ao tecido receptor, especialmente
quando o enxerto é em forma de bloco.?® Ainda assim, a perda do potencial biolégico
dos mesmos pode ser bem aceita por evitar morbidade no sitio doador e por sua
disponibilidade em quantidade. Porém, quando sao aplicados os processos de
liofiizagdo ou esterilizagdo do material, podem prejudicar significativamente as
propriedades do enxerto 6sseo.30:31

Adicionalmente, tem sido relatado que a ativacao e liberacdo dos fatores de

crescimento junto ao enxerto 6sseo podem promover a diferenciagdo osteoblastica e
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induzir a regeneragéo 6ssea.3>34 Entre as varias fontes, o plasma rico em plaquetas
(PRP) é considerado uma das mais importantes para os fatores de crescimento, tais
como o fator de crescimento derivado de plaquetas, fator de crescimento de
transformacao, fator de crescimento semelhante a insulina e fator de crescimento
endotelial vascular. A hipétese basica do plasma rico em plaquetas, como
aglutinante dos enxertos 6sseos com a alta concentragédo de plaquetas numa ferida
Ossea, € de que poderia aumentar a concentragao local de fatores de crescimento
para acelerar o processo de cura da ferida. Deste modo, varios estudos relataram
que o PRP isoladamente ou associado a enxertia Ossea pode melhorar
significativamente a reparagao 6ssea.3*4% Apesar disso, em um relato clinico com a
adicao do PRP aos enxertos de 0sso bovino inorganico em seios maxilares humanos
nao mostrou diferenca significativa na formagao de osso vital.*' Em um outro estudo
histomorfométrico em humanos com a utilizacdo do PRP associado ao enxerto
0sseo0 autdégeno em seios maxilares, também n&o foi encontrada diferenga
significante.*?> Igualmente, em um outro relato experimental em coelhos, a
associacdo do PRP ao osso mineralizado e desmineralizado n&do melhorou a
formacgdo dssea em defeitos 0sseos.*3

Apesar dos resultados dos estudos prévios serem conflitantes no que tange a
formacéo éssea, parece ser pertinente avaliar a importancia na utilizacédo do PRP
em associagdo ao aloenxertos. Sendo assim, o objetivo do presente estudo foi
avaliar a reparagao 6ssea nos seios maxilares com enxerto ésseo alégeno fresco

congelado particulado associado ou n&o ao PRP.
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MATERIAL E METODO

O presente estudo incluiu seis pacientes adultos do sexo feminino com idade
média de 54 anos. Como critério de inclusao as pacientes deveriam ser saudaveis e
apresentar auséncia bilateral dos dentes pré-molares e molares superiores ou
edéntulos totais superiores, e os rebordos residuais de 1 a 4 mm de altura. Foram
excluidas as pacientes com doencgas sistémicas, fumantes, gestantes e usuarias de
medicacao continua.

Todas as participantes foram informadas sobre a necessidade de enxerto
0sseo e cirurgia de levantamento do seio maxilar para a reabilitagdo com implantes
osseointegrados e todas as informagdes como vantagens e desvantagens dos
tratamentos foram abordadas no Termo de Consentimento Livre e Esclarecido. O
presente estudo foi aprovado pelo comité de ética da Universidade Estadual de
Ponta Grossa, protocolo n°® 18068/10.

As pacientes foram submetidas aos procedimentos de levantamento bilateral
de seios maxilares que, no mesmo ato cirurgico, foi associado a enxertia éssea
alégena. Como grupo 1, em um dos lados foi realizado somente o enxerto ésseo
alégeno fresco particulado e contralateralmente, como grupo 2, foi com a
aglutinacao do PRP as particulas ésseas. A escolha do procedimento foi aleatéria.

Inicialmente foi realizada a antissepsia extrabucal e intrabucal com clorexidina
2% e 0,12% respectivamente, e os procedimentos cirurgicos foram realizados sob
anestesia infiltrativa local com Mepivacaina HCI a 2% e com epinefrina 1:100.000
(DFL, Rio de Janeiro, Brasil). Apos a anestesia, foram realizadas as incisbes na
crista do rebordo alveolar a partir da tuberosidade até a regido do canino e
relaxantes verticais anterior e posterior com a lamina n°15 (Sovereign, Paramount,

India), depois disso foi realizado o levantamento do retalho total com um descolador
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Molt (Hu-friedy, Chicago, USA) de toda a regido da parede do seio maxilar por
vestibular. Em seguida, utilizando a técnica piezoelétrica, foi realizada a osteotomia
anatbmica de toda parede vestibular em forma trapezoidal seguindo a conformacgéao
do seio maxilar** (Driller, Sdo Paulo, Brasil). O descolamento suave e cuidadoso da
membrana Schneideriana para dentro e para cima da cavidade do seio maxilar com
a manutencao da integridade foi realizado com um conjunto de curetas para o
levantamento de seio (Neodent, Curitiba, Brasil). A janela 6ssea abrangeu toda a
extensdo da anatomia do seio para melhor preenchimento e retencao do material de
enxerto 6sseo. Para cada paciente foi adquirido um bloco de 20 x 30 mm de osso
alégeno fresco congelado de tibia junto ao Banco de Tecidos Musculo-Esquelético
do Hospital de Clinicas da Universidade Federal do Parana (Fig. 1). O bloco de osso
tibial foi, inicialmente, particulado com moedor ésseo tipo pildao (MOPI, Kopp,
Curitiba, Brasil) e em seguida triturado com moedor 6sseo manual (MOM, Kopp,
Curitiba, Brasil) para a obtencéo final do tamanho das particulas 6sseas de 2 a 4 mm
(Fig. 2).

As cavidades nos seios maxilares foram preenchidas completamente pelo
0sso alégeno particulado e triturado. No lado grupo 1, houve a inser¢ado gradual e
firme das particulas 6sseas para dentro da cavidade sinusal até o preenchimento
completo utilizando o calcador do kit de curetas para o levantamento de seio
(Neodent, Curitiba, Brasil) (Fig. 3). No lado grupo 2, foi preenchida com o osso
alégeno particulado e triturado aglutinado ao PRP. Nenhuma membrana para a
cobertura da area enxertada foi utilizada e o fechamento do retalho foi realizado com
o fio mononylon 4-0 (Techsuture, Bauru, Brasil).

A preparacéo e obtengdo do PRP foi a partir da coleta de 20 ml de sangue

venoso uma hora antes da cirurgia. O sangue coletado foi acondicionado em 4 tubos
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de ensaios de 5 mL contendo 0,5 mL de citrato de so6dio a 10% como
anticoagulante. Os tubos foram centrifugados por 8 minutos com velocidade de 1800
rom (Prevasc, DCS-16 — RV, Joinvile, Brasil), para a separagao de globulos
vermelhos, plasma rico em fatores de crescimento e plasma pobre em fatores de
crescimento.3* A camada do plasma rico em fatores de crescimeto foi coletada
utilizando uma micropipeta e a camada superior do plasma pobre em plaquetas foi
descartada. Apos a obtengao do plasma, adicionou-se a solucao de cloreto de calcio
a 10% para a gelificagdo em um recipiente de vidro. Em seguida, as particulas
Osseas trituradas foram aglutinadas ao PRP (Fig. 4). Como medicagao pré-operatéria
administrou-se 4 mg de dexametasona (Decadron, Sdo Paulo, Brasil) por via oral 1
hora antes da cirurgia. No pds-operatdrio, foram prescritas a amoxicilina 500mg de
8 em 8 horas por 7 dias (Amoxil, Medley, Sao Paulo, Brasil), ibuprofeno 600 mg a
cada 12 horas por 3 dias (Ibuprofeno, EMS, Sao Paulo, Brasil), além do
enxaguatorio bucal com digluconato de clorexidina 0,12%, 2 vezes ao dia. Nao
houve intercorréncias em nenhum dos pacientes durante o periodo pds-operatoério
de 2 semanas.

Nos periodos de 6 e 9 meses ap0Os a cirurgia, foram realizadas biopsias
o0sseas no sentido cérvico-apical do rebordo, em diferentes sitios, utilizando uma
broca trefina de 3.0 x 10 mm (Neodent, Curitiba, Brasil) para avaliagao histologica
(Fig. 5). Os nucleos 06sseos coletados com a broca trefina foram mantidos em
solucao de formol tamponado a 10% para a preparacao laboratorial. As pecas foram
submetidas ao processo de descalcificagdo em solucédo de acido férmico a 5% e, em
seguida, foram incluidas em parafina de forma que permitissem a microtomia no

sentido do longo eixo das mesmas. De cada peca foram obtidos 6 cortes histologicos
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da regido central com espessura de 6 um. Os cortes foram corados com
hematoxilina e eosina e com tricromico de Masson.

Para a analise histométrica do osso alveolar, a partir dos cortes histolégicos
corados em tricromio de Masson, foram capturadas para cada corte 3 imagens nas
areas correspondentes as regides superficial, média e profunda por meio de uma
camera de video (Dino-Eye USB camera, Dino-Lite, USA) acoplada a um
microscopio de luz com o aumento de 40 vezes. As imagens capturadas foram
analisadas por meio de programa Image-Pro Plus 4.0 (Media Cybernetics, USA)
para a quantificacdo das areas de osso alégeno residual, osso em neoformacgéo e
tecido conjuntivo. Para a avaliagao destas areas, inicialmente, confeccionou-se uma
mascara padrdo com codificacdo em cores para cada uma das trés estruturas no
Image-Pro Plus. Em seguida, a mascara padréo foi aplicada em todas as imagens
capturadas com calibragédo prévia em micrébmetro para a mensuragao das areas (Fig.

6).

RESULTADOS

A formacao 6ssea nas areas submetidas aos procedimentos de enxerto 6sseo
alégeno associado ao levantamento do seio maxilar foi observada nas radiografias
panoramicas nos periodos de 6 e de 9 meses. Os cortes histolégicos corados em
hematoxilina e eosina revelaram resultados semelhantes nas amostras de 6 meses
para ambos os grupos. Na maioria deles havia fragmentos de aloenxerto contendo
trabéculas de tecido 6sseo com aspecto de vitalidade e outras sem vitalidade. Na
regido medular ao redor do tecido 6sseo havia a presenga de células adiposas,
tecido conjuntivo e vasos sanguineos. Ao redor do tecido 6sseo nao vital havia a

presencga de areas de aspecto basofilico e de tecido conjuntivo fibroso com indicios
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de inicio de mineralizagéo por substituicdo e, havia também a neoformagao 6ssea. A
presenca de células inflamatdrias mononucleares, principalmente linfocitos, foi
observada na regido medular. Nenhuma reacdo do tipo corpo estranho foi
evidenciada. Completa o quadro histoldgico a presenga de células adiposas (Fig. 7).

Da mesma maneira, no periodo de 9 meses, ambos 0s grupos apresentaram
caracteristicas morfolégicas semelhantes. Em todos os cortes histoldégicos havia a
presenca constante de fragmentos de aloenxerto com vitalidade. Apesar disso, foi
possivel observar alguns fragmentos de trabéculas de tecido 6sseo sem vitalidade. A
regidao medular ao redor do tecido 6sseo mostrou a presenca de células adiposas,
tecido conjuntivo e vasos sangulineos. A presenca de células inflamatorias
mononucleares, principalmente linfécitos, foi observada na regido medular. No
entanto, nenhuma reacao do tipo corpo estranho foi evidenciada. Completa ainda o
quadro histoldgico, a presencga de varias areas de aspecto basofilico com indicios de
inicio de mineralizagéo por substituicdo e areas de neoformacéo éssea (Fig. 8).

Para a analise histométrica realizou-se a mensuraragdo das areas em
porcentagem de osso alégeno residual, osso em neoformacéo, tecido conjuntivo e
area total de osso nas regides superficial, média e profunda das amostras dos
periodos de 6 e 9 meses; e os valores numéricos em percentagem dos parametros
histométricos sdo apresentados na tabela 1. Em todas as variaveis, a normalidade
das percentagens meédias dos trés segmentos nos dois grupos e nos diferentes
periodos foi observada pelo teste de Kolmogorov-Smirnov e, igualmente, o teste de
Levene mostrou a homogeneidade de variancias para as amostras.

Os valores médios em porcentagem das areas do 0sso alégeno residual, osso
em neoformagéo e tecido conjuntivo variaram no tempo de observagéo para ambos

0s grupos. As areas do osso alégeno residual no grupo 1 variaram de 19,97 +
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12,45% em 6 meses e 22,90 + 16,91% em 9 meses; enquanto que no grupo 2 foram
18,90 £ 11,53% e 18,95 £ 11,04% respectivamente. Por sua vez, as areas do 0sso
em neoformagdo no grupo 1 variaram de 14,45 + 4,76% em 6 meses e 18,91 £
7,88% em 9 meses; e no grupo 2 foram 22,65 + 6,98% em 6 meses e 21,68 + 8,54%
em 9 meses. A area total do osso variou de 34,42 + 13,55% em 6 meses e 41,76 +
13,34% em 9 meses para o grupo 1, e 41,55 + 14,92% em 6 meses e 40,64 +
11,96% em 9 meses para o grupo 2. Foram observadas diferentes variagdes da area
total do osso entre os periodos de 6 e 9 meses nos dois grupos; foram
aproximadamente 42% no grupo 1 e 1% no grupo 2. Por outro lado, o tecido
conjuntivo apresentou as médias de 65,57 + 13,55% em 6 meses e 58,23 + 13,34%
em 9 meses para o grupo 1, e no grupo 2 foram 58,44 + 14,92% e 59,36 £ 11,96%,
respectivamente.

A comparacao entre os dois grupos, nos dois periodos, foi realizada com o
teste paramétrico t de Student para amostras dependentes e independentes, e todos
os resultados, para cada variavel, ndo evidenciaram diferengas estatisticamente

significantes, considerando p > 0,05 (Fig. 9,10,11 e 12).

DISCUSSAO

O presente estudo avaliou a efetividade do enxerto ésseo alégeno fresco e
particulado, associado ou ndo ao plasma rico em plaquetas, em procedimentos de
levantamento do seio maxilar bilateral. Os resultados mostraram, para ambos os
grupos, uma reparagdo normal e organizada do osso alveolar. Se o conceito de
sucesso cirurgico de levantamento do seio maxilar e enxerto 6sseo a longo prazo
pode ser avaliado pela formagéo de osso vital e vascularizado'®, é possivel que o

mesmo possa ser aplicado ao enxerto 6sseo alégeno fresco e particulado
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independentemente da associagdo ao plasma rico em plaquetas. Os resultados
histolégicos do presente estudo demonstraram estruturas ésseas reparadas que se
assemelham aos enxertos autdogenos. A analise histologica do tecido ésseo em
todas as amostras mostrou caracteristicas de osso maduro e estruturado, com a
vascularizagdo e proliferacdo osteogénica pronunciadas. E importante ressaltar que
havia a presenca constante de osso vital, principalmente nas amostras de 9 meses
em ambos os grupos. A literatura mostra que a formagao de porcentagem elevada
do osso vital apés um periodo de reparacdo pode indicar que um material é
apropriado para enxertia € uma grande variedade de resultados com a utilizagao de
enxerto 6sseo bovino inorganico como material de enxerto sinusal mostra que o
contetido do osso vital pode variar de 2 a 33%.11.16:48:49

Em uma meta-analise sobre a reparagao éssea nas cirurgias de levantamento
de seios maxilares utilizando diversos materiais de enxerto foi demonstrado que a
percentagem de area total do osso pode variar conforme o material aplicado e o
tempo de espera para a reparacdo o0ssea. No periodo entre 4 e 9 meses foram
demonstradas as médias de 22% com Bio Oss, 27% com a associacio de Bio Oss e
osso autogeno, 40% com osso autdgeno, e 24% com [ tricalcio-fosfato; enquanto
que, apos 9 meses os valores foram 37%, 45%, 35% e 30%, respectivamente.!”
Valores semelhantes foram observados no presente estudo, no qual as médias da
area total de osso em 6 e 9 meses variaram de 34,42% e 41,76% para o grupo sem
plasma rico em plaquetas; e 41,55 % e 40,64 % para o grupo com plasma rico em
plaquetas. Essas taxas de area total do osso reparado nos dois periodos podem
servir como indicadores para sustentar uma conduta clinica, ou seja, a partir de 6

meses haveria indicagédo para os procedimentos de implantes osseointegrados.
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Diferentemente da observagao histolégica do presente resultado, € aceito que
a reparagao dos enxertos alégenos nos sitios receptores, em especial em forma de
blocos cortico-medulares, apresenta uma remodelagao lenta devido a presenca de
corticais espessas que podem dificultar a proliferagdo dos vasos sanguineos para o
interior do enxerto. Portanto, nessa situacdo, a substituicdo incompleta do osso
enxertado podera ocorrer e permanecera uma grande parcela de 0sso néo vital, ou
seja, havera lacunas livres de ostedcitos.'®?? Todas as amostras nos dois periodos
mostraram a reparacdo em forma de osso trabeculado, a presenca de 0sso imaturo
entre as particulas de aloenxertos remanescentes com vitalidade e a intensa
vascularizacdo. No entanto, a reparagao 6ssea observada foi incompleta, mesmo no
periodo de 9 meses. Os fragmentos de osso alégeno enxertado ndo sofreram uma
mudanga completa por substituicdo e deposicdo de novo osso, sugerindo que o
processo de incorporacao do material de aloenxerto € lento. Isso pode ser explicado
pelas caracteristicas do osso alégeno, o qual € oriundo de osso cortical tibial e
apresenta um baixo indice de reabsorg&o. Especula-se ainda, que o osso alégeno
fresco congelado pode ser mais resistente a reabsorgdo.5° Apesar da permanéncia
de particulas 6sseas nao reabsorvidas, essa caracteristica pode ser importante para
a manutencao do espago, por impedir que haja proliferagdo e ocupagéo por tecidos
moles no periodo de cicatrizagcdo. Vale ressaltar que, apesar disso, a maior parte
das estruturas O0sseas analisadas apresentou caracteristicas de densas trabéculas
osseas. Adicionalmente, o ganho 6sseo obtido nos periodos de 6 e 9 meses foram
significativos; permitindo assim, a reabilitacdo com implantes osseointegrados. Estes
resultados vém ao encontro com os relatos anteriores. %51:52

Apesar da indicagdo para uma melhor reparacdo 6ssea com a utilizacdo do

PRP nos procedimentos de enxertia 6ssea, os valores médios da porcentagem de
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areas de osso alégeno residual e osso em neoformagao, como também da area total
dos mesmos foram semelhantes nos dois periodos de observacado para ambos os
grupos. Na avaliagdo comparativa utilizando os testes t para amostras
independentes e pareadas nao mostrou diferenca significativa entre as variaveis. No
entanto, a observagao dos valores médios da area total do osso em 6 meses indica
que o grupo 2 acelerou a reparagao 0ssea quando comparado ao grupo 1. Porém, a
minima variagao ocorrida entre os periodos de 6 e 9 meses demonstra que este
evento foi descontinuado. Por outro lado, o grupo 1 apresentou uma variagdo maior,
com a reparagao Ossea gradual conforme a avaliacdo entre os periodos. De
qualquer maneira, no periodo de 9 meses, ambos 0s grupos apresentaram valores
semelhantes, ndo havendo diferengas significativas.

A presenca de fragmentos 6sseos nao vitais nos periodos observados, apesar
da reparacao 6ssea densa, indica a necessidade de uma avaliacdo em um periodo

maior com o enxerto alégeno fresco congelado particulado tibial em seio maxilar.

CONCLUSAO

O osso alégeno de tibia congelado particulado pode ser uma alternativa viavel
para enxertia 0ssea no seio maxilar com a finalidade obtencdo de volume désseo
para a reabilitacdo com implantes osseointegrados, independentemente da

associacao ao plasma rico em plaquetas.
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Fig. 1. Bloco de osso alégeno tibial do Banco de Tecidos Musculo-Esquelético do Hospital de Clinicas

da Universidade Federal do Parana.

Fig. 2. Osso alégeno fresco particulado e triturado.



Fig. 3. Visualizagéo das particulas do osso alégeno preenchendo a cavidade sinusal.

Fig. 4. Particulas 6sseas trituradas aglutinadas ao gel de plasma rico em Plaquetas.
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Fig. 5. Visualizagdo da bidpsia 6ssea sendo executada pela broca trefina e o nucleo 6sseo retirado

para avaliagao histologica.
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Fig. 6. Visualizagdo da mascara padrao para a mensuracao das areas de osso alégeno residual (X),

osso em neoformacéo (Y) e tecido conjuntivo (Z) pelo programa Image-PRO PLUS.
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Fig. 7. Visualizacao do corte histologico longitudinal da amostra de 6 meses no grupo 1. Observa-se
um trabeculado ésseo organizado e com aspecto de normalidade entremeado por tecido conjuntivo
(A) HE 40x. Presenca de tecido adiposo ao redor de particulas 6sseas alégenas remanescentes e
areas de renovacgao 6ssea (B) HE 100x. Fragmento de osso alégeno com a presenga parcial de
ostedcitos e em outras areas com lacunas, e presenga de vasos sanguineos (C) HE 200x. Osso vital
com presencga de ostedcitos e neoformagédo 6ssea sobre as lamelas de tecido dsseo alégeno (seta)

(D) HE 400x.
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Fig. 8. Imagem de corte histoldégico aos 9 meses do grupo 2. Presenga de osso trabecular bem
definido e entremeado por tecido conjuntivo (A) Tricrdmio de Masson 40x. Renovagao éssea intensa
em forma de lamelas (em azul), presenca de matriz ostedide na susperfiicie (seta) e tecido adiposo
ao redor (B) Tricromio de Masson 100x. Observa-se um remanescente de aloenxerto em reparagao
com presenga e auséncia de ostedcitos nas lacunas, ha ainda uma linha de reversdo que separa o
0sso aldgeno residual da nova formacgéo 6ssea (seta) (C) Tricrdmio de Masson 200x. Renovacgao

intensa da particula 6ssea alégena com aspecto de vitalidade (D) Tricrobmio de Masson 400x.
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Tabela 1. Histometria da reparagdo do enxerto 6sseo alégeno no seio maxilar associado ou ndo ao

plasma rico em plaquetas nos periodos de 6 e 9 meses.

Desvio Erro Limite Limite

Variavel Grupo N Média padréo padréao inferior superior Minimo Maximo
Osso aloégeno s/PRP 6 19,97 12,45 5,08 6,90 33,04 1,41 33,38
residual
6 meses c/PRP 6 18,90 11,53 4,71 6,79 31,01 6,76 37,52
Osso aloégeno s/PRP 6 22,85 16,91 6,90 5,10 40,59 5,33 47,90
residual
9 meses c/PRP 6 18,95 11,04 4,50 7,36 30,54 2,95 34,32
Osso em s/PRP 6 14,45 4,76 1,94 9,45 19,45 8,72 19,76
neoformacgéo
6 meses c/PRP 6 22,65 6,98 2,85 15,32 29,98 16,91 36,08
Osso em s/PRP 6 18,91 7,88 3,21 10,64 27,18 8,66 31,49
neoformacgéo
9 meses c/PRP 6 21,68 8,54 3,48 12,71 30,65 10,19 33,54
Tecido s/PRP 6 65,57 13,55 5,53 51,34 79,80 55,43 89,87
conjuntivo
6 meses c/PRP 6 58,44 14,92 6,09 42,77 74,10 36,35 72,60
Tecido s/PRP 6 58,23 13,34 5,44 44,23 72,24 43,44 78,80
conjuntivo
9 meses c/PRP 6 59,36 11,96 4,88 46,79 71,92 46,95 79,18
Osso total s/PRP 6 34,42 13,55 5,53 20,19 48,65 10,13 44,57
6 meses

c/PRP 6 41,55 14,92 6,09 25,89 57,22 27,40 63,65
Osso total s/PRP 6 41,76 13,34 5,49 27,75 55,76 21,20 56,56
9 meses

c/PRP 6 40,64 11,96 4,88 28,07 53,20 20,82 53,05
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Fig. 9. Comparagao das areas do osso alégeno residual entre os grupos em 6 e 9 meses.
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ABSTRACT

The study aimed to evaluate histologically tibial fresh frozen particulate allograft bone
associated or not to platelets-rich plasma (PRP) in maxillary sinus floor
augmentation. Six female adult patients with a bilateral maxillary posterior edentulism
required bimaxillary sinus floor augmentation procedures with particulate fresh frozen
tibial allograft before dental implant treatment. One side received allograft alone
(group 1), and the other received allograft associated to PRP (group 2). The trephine-
bur-harvested cylindrical core biopsies were removed for placement of titanium
implants from the sinus after 6 and 9 months and they were processed and examined
by light microscopy. Histological evaluation revealed organized repair of the alveolar
bone in both groups with lamellar bone growth in all the specimens.
Histomorphometric analysis revealed that the total bone area varied 34,32 + 13,55 %
in 6 months and 41,76 + 13,34 % in 9 months in group 1; and 41,55 + 14,92% in 6
months and 40,64 +11,96% in 9 months in group 2. There was no statistically
significant difference between groups. The trabecular bone repair occurred with tibial
fresh frozen particulate allograft bone regardless of the PRP association in the sinus

cavity.

Key-words: Allograft. Homograft. Maxillary sinus lift. Platelet-rich plasma.
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INTRODUCTION

Severely atrophied posterior maxilla following premature tooth loss and the
pneumatization of the maxillary sinus are common limitations for implant treatment.-
Thus, the maxillary sinus floor augmentation procedure with bone grafts has been
performed before or in conjunction with implant placement, and its effectiveness has
been reported in several studies.®'! Although several materials are available for
sinus grafting, intra and extra-oral autogenous bone have been the first choice
because of its biological and osteogenic properties, which is considered gold
standard.'?'* However, the harvesting procedure at the donor site can represent
additional injury, higher morbidity and risks for the patient. Thus, several bone graft
substitutes have been applied to the maxillary sinus.’®?” Among them, the allograft
has been an option in procedures that aim to expand the bone volume in the maxilla
and jaw for future insertion of the implants.'822 Although it does not have osteogenic
properties, the allogeneic bone presents osteoconducting activity as well as the
osteoinductive property, due to the immunocompatible response promoted between
the graft and host.?3-3' The allografts undergo biological changes that are qualitatively
similar to the autogenous graft. Despite this, the bone repair mechanism in the
recipient site seems to be slower, probably less complete and with an uneven union
of the graft material to the recipient tissue, mainly when the graft is the solid block
form.23 Even though, the loss of biological potential might be well accepted as it
avoids morbidity and due to its availability regarding quantity.

Additionally, it has been reported that the activation and release of growth
factors around the bone graft might promote osteoblastic differentiation and induce
bone regeneration.3?** Among the various sources, the platelet-rich plasma (PRP) is

considered an important source of growth factors. The basic hypothesis of platelet
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rich plasma, as a binding agent of bone grafts with high platelet concentrations on a
bone wound, might increase the local concentration of growth factors to accelerate
the wound healing. Some studies have shown that a combination of PRP with
autograft and xenograft did not improve vital bone formation.3%-3” However, several
studies reported that the PRP alone or associated to bone grafts might improve
significantly the bone repair.38-43

Despite the different results in previous studies on bone graft repair, it seems
to be important to analyze the combination of allografts and PRP. Thus, the objective
of this study was to evaluate histologically tibial fresh frozen particulate allograft bone

associated or not to PRP for maxillary sinus floor augmentation.

MATERIAL AND METHOD

Six healthy adult female patients (mean age 54 years old) with bilateral loss of
upper premolars and molars with the presence of less than 4 mm of crestal bone
between the sinus floor and the alveolar ridge measured by panoramic radiographs
were enrolled in the study.

Patients with sinusitis, systemic diseases, smokers, pregnant, surgical
contraindications and continuous medication users were excluded from the
experiment. All participants were informed about the advantages, disadvantages and
risks associated with this procedure, and they received written informed consent for
histological evaluation before each bone sample harvesting procedure. This study
was approved by the Ethics Committee of the Ponta Grossa State University,
protocol n® 18068/10.

The patients were submitted simultaneously to the bimaxillary sinus floor

augmentation procedures. The sinus areas were prepared under local anesthesia
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with mepivacaine HCI 2% and epinephrine 1:100.000 (Mapiadre, DFL, Brazil). For
each surgical area, crestal incision from the tuberosity to the canine region with a
vertical releasing incision was performed and a full-thickness flap reflected laterally to
expose the lateral wall of the sinus, using a Molt periosteal elevator (Hu-Friedy,
Chicago, IL) to expose the crestal bone and the lateral wall of the maxillary sinus.
Using a Piezosurgery device #* (Driller, Sdo Paulo, Brazil) under sterile saline solution
irrigation a trapezoid windows in the lateral sinus wall were performed and the bony
windows were removed. The Schneiderian membrane was carefully elevated using
curettes for sinus lifting (Neodent, Curitiba, Brazil) from the floor and the walls of the
through the osteotomy site and keeping its integrity. The spaces inside the sinus
cavities were filled with the allogeneic bone particulate. For each patient, a 20 x
30mm tibial fresh frozen allogeneic bone block was acquired from the Muscle-
Skeleton Tissue Bank of the Parana Federal University Clinic Hospital (Fig. 1). The
bone block was first crushed to obtain bone chips with a bone crusher (MOPI Kopp,
Curitiba, Brazil) and then grinding with a bone-mill with ratchet (MOM Kopp, Curitiba,
Brazil) to achieve fine particles (Fig. 2).

Randomly, on one side as Group 1, the bone particles were carefully packed
in the sinus cavity up to the complete filling (Fig. 3). On the opposite side as Group 2,
the sinus cavity was filled with bone particles mixed with PRP prior to packing. The
bony windows were not repositioned and no membranes were used to cover the
grafted areas. The mucoperiosteal flaps were sutured with 4-0 mononylon
(techsuture, Bauru, Brazil).

For PRP preparation, one hour before the surgery 20 ml venous blood was
drawn. The blood was combined with sodium citrate at 10% to prevent coagulation

and it was centrifuged at 1800 rpm for 8 min (Prevasc, DCS-16 — RV, Joinvile, Brazil)
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to separate the red blood cells, platelet-rich plasma and platelet-poor plasma
(PPP)34. The PPP layer was removed and the remaining PRP layer collected using a
micropipette was added to the calcium chloride solution at 10% the preparation to
activate the platelets and to form a platelet gel. Then the tibial fresh frozen particulate
allograft bone incorporated with PRP were packed into the sinus cavity (Fig. 4).

The presurgical medication was 4mg dexamethasone oral (Decadron, Sao Paulo,
Brazil) 1 hour before de surgery; and postsurgical medications were amoxillin 500 mg
three times daily for 7 days (Amoxil, Medley, Brazil), ibuprofen 600 mg two times for
3 days, and a 0.12% chlorhedixine gluconate mouthwash twice daily for 2 weeks.
The sutures were removed 10 days postsurgery.

For all patients, implants placement and bone core biopsies at different sites
were planned at 6 to 9 months after surgery. In these periods, bone biopsies were
harvested from the implant locations using a 3 x 10mm cylindric trephine bur
(Neodent, Curitiba, Brazil) under saline irrigation for histologial evaluation (Fig. 5).
Bone biopsies were kept in a 10% of buffered formalin for 72 hours, washed under
running water for 24 hours, and demineralized with 5% formic acid solution until they
were soft enough to yield to the pressure of a needle point and embedded in paraffin.
Six 6 ym serial sections were cut in their long axis, stained with hematoxylin-eosin
and Masson’s trichrome stain for histologic and histometric analysis. Three images of
each section at the zones corresponding to the superficial, middle and deep were
captured with a digital camera (Dino-Eye USB camera, Dino-Lite, USA) coupled to a
light microscope with magnification 40x. The images captured were analyzed using
an available image analysis software program (Image-Pro Plus 4.0, Media
Cybernetics, USA). A standard mask was performed with the color codes for 3

different investigated tissues and then it was applied to all images, previously
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adjusted in micrometer (Fig. 6). The histometric measurements of 24 samples of
bone were obtained and the percentages of residual allogeneic bone, new bone and
connective tissue were calculated for each subject and the average values were

obtained.

RESULTS

No clinical complications during the clinical follow-up period occurred in all
patients. The panoramic radiographs showed newly formed trabecular bone in all
periods. Six-month samples revealed similar observations in both groups. In most of
them there was normal trabecular bone repair with fragments of vital allograft and
others non-vital allograft bone. There were adipose cells, connective tissue and blood
vessels network around bone trabeculae. Next to the non-vital allograft bone there
were basophilic areas and fibrous connective tissue that showed signs of the onset of
mineralization and bone deposition areas. Some mononuclear inflammatory cells,
mainly lymphocytes, were observed, but no foreign body reaction was evidenced
(Fig. 7). Similar morphological characteristics were observed in nine-month samples
for both groups. In most, there was a constant presence of vital allograft bone.
However, some residual non-vital bone was observed too (Fig. 8).

The measurements of areas of residual allogeneic bone, new bone,
connective tissue and total bone were carried out in the periods of 6 and 9 months for
the histometric analysis; and the numerical values in percentage are presented in
Table 1. The residual allogeneic bone area in group 1 varied 19.97 + 12.45 % in 6
months and 22.90 + 16.91% in 9 months; while in group 2 they were 18.90 + 11.53%
and 18.95 + 11.04% respectively. New bone area varied 14.45 £ 4.76% in 6 months

and 21.68 £ 8.54% in 9 months for group 1; and in group 2 they were 22,65 + 6,98 %
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and 21,68 £ 8,54 % respectively. Total bone area varied 34.42 + 13.55% in 6 months
and 41.76 + 13.34% in 9 months for group 1 and, 41.55 + 14.92% in 6 months and
40.64 + 11.96% in 9 months for group 2. Different variations of total bone area were
observed between 6 and 9 months for both groups; they were approximately 42% in
group 1 and 1% in group 2. On the other hand, the connective tissue presented
65.57 + 13.55% in 6 months and 58.23 + 13.34% in 9 months for group 1, and in
group 2 they were 58.44 + 14.925 and 59.36 £ 11.96% respectively.
Kolmogorovov-Smimov test checked the normality of data distribution and
Levene’s test the homogeneity of variances. The significance level was 0.05 and for
the comparison between groups, in both periods, was used a Student’s parametric ¢
test for dependent and independent samples; and was observed that there was no

differences (Fig. 9, 10, 11 and 12).

DISCUSSION

Among the several bone-graft substitutes used for maxillary sinus floor
augmentation procedure, the allograft has been an option. This study evaluated tibial
fresh frozen particulate allograft bone associated or not to PRP for bimaxillary sinus
floor augmentation. Present results revealed normal and organized trabecular bone
restoration in the healing site in both groups. If the success rate of maxillary sinus
floor augmentation procedure with bone graft can be evaluated by present of vital
and well vascularized bone'8, it is possible to relate to the fresh and particulate
allogeneic bone graft regardless of the association with the platelet rich plasma.
Present results revealed allograft bone repair process that was similar to autogenous

grafts. All of the samples revealed mature and structured trabecular bone; and there



42

was noticeable blood vessels proliferation. It is important to highlight that there was
constant presence of vital bone, mainly in the 9-month samples in both groups. High
percentage of vital bone during repair period might indicate that the material is
suitable for grafting. Previous results with inorganic bovine bone graft as the sinuses
graft material shows that the vital bone content can vary from 2 to 33%."1:16:45:46

A meta-analysis of the bone repair in maxillary sinus floor augmentation using
several bone graft demonstrated that the total bone area percentage might vary
according to the material employed and the time to repair. Period range of 4 and 9
months, 22% with Bio Oss, 27% with Bio Oss in association with autogenous bone,
40% with autogenous bone and 24%  tri-calcium phosphate were found; while after
9 months the mean values were 37%, 45%, 35% and 30%, respectively.!” Similar
values were observed in this study, the total bone area in 6 and 9 months varied from
34,42% and 41,76% in group 1; and 41,55% and 40,64% in group 2. The rate of total
bone area in both periods would be conducted in clinical practice for implant
placement from 6 months.

Unlike the histological findings in this study, it is usually accepted that allograft
repair, especially in bone block graft, present slow remodeling process due to the
presence of thick cortical bone. Therefore, in this situation, a large portion of non-vital
bone will remain, with empty lacunae.’®?® All the samples in both periods
demonstrated normal repair with trabecular bone, the presence of immature bone
between the remaining allograft particles with vitality and intense blood vessels
proliferation. However, the incomplete bone repair was observed even in the 9-month
period. The allogeneic bone graft fragments did not undergo complete change
through substitution and new bone deposition, suggesting that the allograft material

incorporation is slow. This might be explained by the allogeneic bone characteristics,
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which comes from the tibia cortical and presents a low resorption index. It is also
thought that the fresh frozen allogeneic bone might be more resistant to resorption.*’
Despite the permanence of non-resorbed bone particles, this characteristic might be
an important ally to keep the space as it prevents the proliferation and occupation by
soft tissues during the healing process. It is important to highlight that most of the
bone structures presented dense and functional trabecular bone for implant
rehabilitation in the periods of 6 and 9 months. These results are in accordance with
previous findings of maxillary sinus floor augmentation procedures.5484°

Despite the indication of PRP in bone graft procedures, the mean values of
residual allogeneic bone, new bone formation, as well as total bone area, there was
no significant difference in the periods observed and in both groups. Comparative
evaluation using the t tests for independent and paired samples showed no
significant difference between variables. However, the mean values of total bone
area in six months indicated that, group 2 had an accelerated bone repair when
compared to group 1. Still, minimum variation occurred from 6 months to 9 months in
the group 2 revealed that this event was not continuous. On the other hand, group 1
presented higher variation between periods. In general, gradual bone repair occurred
according to the evaluation period. However, in the 9-month period, both groups
presented similar values, without any significant differences.

The presence of non-vital bone fragments in all periods, in spite of functional
trabecular bone repair; indicate the need of a longer period evaluation with tibial fresh

frozen particulate allograft bone in maxillary sinus.

CONCLUSION
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Within the scope of this study, it was concluded that the tibial fresh frozen
particulate allograft bone is a viable alternative for bone grafts in maxillary sinus for

implant placement, regardless of their association with platelet rich plasma.
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Fig. 1. Tibia allogeneic bone block from the Muscle-skeleton tissue Bank of Federal University of

Parana.

Fig. 2. Fresh frozen particulate allograft bone.
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Fig. 3. View of allogeneic bone particles filling the sinus cavity.

Fig. 4. Particulate allograft bone added to the platelet rich plasma gel.
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Fig. 5. View of the bone biopsy being carried out by the trephine bur and the bone nucleus

removed for histological evaluation.
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Fig. 6. View of the standard mask to measure residual allogeneic bone areas (X), new bone (Y) and

connective tissue (Z) through the program Image-PRO PLUS.



Fig. 7. View of the longitudinal histological section of a 6-month sample in group 1. An organized
trabecular bone is observed with the normal aspect interspersed with conjunctive tissue (A) HE
40x. Adipose tissue is presented around the remaining allogeneic bone particles and new bone
areas (B) HE 100x. Allogeneic bone fragment with the presence of osteocites and other areas with
empty lacunae, and presence of blood vessels (C) HE 200x. Vital bone with the presence of

osteocites and new bone formation on the lamellas of the allogeneic bone (arrow) (D) HE 400x.
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Fig. 8. View of histological section in the 9-month period, group 2. Presence of well defined and
trabecular bone and interspersed with conjunctive tissue (A) Masson’s trichrome 40x. Intense new
bone formation as lamellas (in blue), presence of osteoid matrix on the surface (arrow) and adipose
tissue around it (B) Masson’s trichrome 100x. Remaining allograft in repair is observed with the
presence and absence of osteocites in the lacunae, there is also a reversion line that separates the
residual allogeneic bone from the new bone formation (arrow) (C) Masson’s trichrome 200x.

Intense renovation of the allogeneic bone particle with vitality aspect (D) Masson’s trichrome 400x.
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Table 1. Histometry of the allogeneic bone graft repair in the maxillary sinus associated or not to the

platelets rich plasma in the 6 and 9-month periods.

Std Std Lower Upper

Varible Group N Mean deviation  error limit limit Minimum  Maximum
Residual withoutP 6 19,97 12,45 5,08 6,90 33,04 1,41 33,38
allogeneic bone  RP
6 months

withPRP 6 18,90 11,53 4,71 6,79 31,01 6,76 37,52
Residual withoutP 6 22,85 16,91 6,90 5,10 40,59 5,33 47,90
allogeneic bone  RP
9 months

withPRP 6 18,95 11,04 4,50 7,36 30,54 2,95 34,32
Bone withoutP 6 14,45 4,76 1,94 9,45 19,45 8,72 19,76
neoformation RP
6 months

withPRP 6 22,65 6,98 2,85 15,32 29,98 16,91 36,08
Bone withoutP 6 18,91 7,88 3,21 10,64 27,18 8,66 31,49
neoformation RP
9 months

withPRP 6 21,68 8,54 3,48 12,71 30,65 10,19 33,54
Conjunctive withoutP 6 65,57 13,55 5,53 51,34 79,80 55,43 89,87
tissue RP
6 months

withPRP 6 58,44 14,92 6,09 42,77 74,10 36,35 72,60
Conjunctive withoutP 6 58,23 13,34 5,44 44,23 72,24 43,44 78,80
tissue RP
9 months

withPRP 6 59,36 11,96 4,88 46,79 71,92 46,95 79,18
Total bone withoutP 6 34,42 13,55 5,53 20,19 48,65 10,13 44,57
6 months RP

withPRP 6 41,55 14,92 6,09 25,89 57,22 27,40 63,65
Total bone withoutP 6 41,76 13,34 5,49 27,75 55,76 21,20 56,56
9 months RP

withPRP 6 40,64 11,96 4,88 28,07 53,20 20,82 53,05
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ANEXO A - PARECER DE COMITE DE ETICA

OPROPESP

UNIVERSIDADE ESTADUAL DE PONTA GROSSA R e Lo

COMISSAO DE ETICA EM PESQUISA

glﬁ cosp

PARECER N° 15/2011
Protocolo: 18068/10

No dia 24 de fevereiro de 2011, a Comissdo de Etica
em Pesquisa, APROVOU o protocolo de pesquisa intitulado
“Avaliacdo histoldégica do enxerto ésseo aldgeno fresco
particulado, associado ou nao do plasma rico em
plagquetas, no seio maxilar” de responsabilidade do

pesquisador Sung Hyun Kim.

Conforme Resolugdo CNS 196/96, solicitamos gque sejam
apresentados a esta Comissdo, relatdérios sobre andamento

da pesgquisa, conforme modelo (http://www.uepg.br/coep/).

Data para entrega do relatdédrio Final: 24 de fevereiro de

2012.

Ponta Grossa, 25 de fevereiro de 2011.

UNIVERSIDADE ESTADUAL DE PONTA GROSSA
COMISSAOQ DE ETICA EM PESQUISA - COEP

L \-/M
Prof Dr Uh es Coelho
Coordenador

Av. Carlos Cavalcanti, 4748 - CEP: 84030-900 Ponta Grossa - PR — BRASIL
Bloco M Sala 12- C ario em U
Fone (42) 3220-3108 — Fax: (42) 3220-3102
e-mail: seccoep@uepa.br Home page: www.uepg.br
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ANEXO B - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Eu,

,estou sendo convidado a participar de um estudo denominado Enxerto
0sseo alégeno fresco congelado particulado associado ou ndo ao plasma rico em
plaquetas no levantamento do seio maxilar. Estudo histolégico em humanos, cujos
objetivos e justificativas sdo: aumentar o volume Osseo nas regides maxilares
atroficas com a finalidade de implantes osseointegrados e avaliar a reparagao éssea
nos seios maxilares submetidos aos procedimentos de enxerto ésseo alégeno
particulado associado ou ndo ao plasma rico em plaquetas.

Inicialmente serei examinado e havendo a necessidade de enxerto 6sseo,
receberei as informagdes sobre a indicagdo, vantagens, desvantagens e beneficio
seguro do procedimento cirurgico. Também fui informado que, um pequeno
fragmento do enxerto 6sseo sera examinado por histologia para a quantificagdo
estrutural.

Fui esclarecido de que, do procedimento a se realizar, posso esperar somente
beneficios, tais como: aumento do volume ésseo nas regides posteriores da maxila
para receber implantes osseointegrados. Ainda, sera coletado 20 ml de sangue
venoso uma hora antes da cirurgia para a obtengéo do plasma rico em plaqueta.

Recebi também os esclarecimentos necessarios sobre o0s possiveis
desconfortos e riscos decorrentes do procedimento cirurgico. Para a prevengao do
desconforto pods-operatoério, receberei analgésico, anti-inflamatorio e antibidtico
durante 1 semana. Em relagé&o ao risco cirurgico, fui informado que podera ocorrer
eventual sangramento ou hemorragia, como também um quadro de sinusite no pés-
operatério. Quando isso ocorrer, entrarei em contato imediatamente para uma
avaliagao e atendimento.

No periodo pos-operatorio de 90 e 180 dias, serei avaliado para averiguagao
da cicatrizagdo através da tomada radiografica e serdo realizadas biopsias 0sseas
nas regides operadas no momento da instalagado de implantes osseointegrados.

Fui informado que a coleta de dados clinicos e histolégicos serao utilizados
como fontes para a producéo cientifica.

Estou ciente de que minha privacidade sera respeitada, ou seja, meu nome
ou qualquer outro dado ou elemento que possa, de qualquer forma, me identificar,

sera mantido em sigilo.
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Também fui informado de que posso me recusar a participar do estudo, ou
retirar meu consentimento a qualquer momento, sem precisar justificar, e de, por
desejar sair da pesquisa, ndo sofrerei qualquer prejuizo a assisténcia que venho
recebendo.

Os pesquisadores envolvidos com o referido projeto sdo: Anténio Elias
Mansur e Sung Hyun Kim, ambos do curso de Pds-graduacdo em Odontologia da
PUCPR, e com eles poderei manter contato pelos telefones 42-99198485 e 41-
99742322.

E assegurada a assisténcia durante toda pesquisa, bem como me é garantido
o livre acesso a todas as informacgdes e esclarecimentos adicionais sobre o estudo e
suas consequéncias, enfim, tudo o que eu queira saber antes, durante e depois da
minha participacao.

Enfim, tendo sido orientado quanto ao teor de todo o aqui mencionado e
compreendido a natureza e o objetivo do ja referido estudo, manifesto meu livre
consentimento em participar, estando totalmente ciente de que ndo ha nenhum valor
econdmico, a receber ou a pagar, por minha participagao.

No entanto, caso eu tenha qualquer despesa decorrente da participacdo na
pesquisa, havera ressarcimento na forma de ressarcimento em dinheiro. De igual
maneira, caso ocorra algum dano decorrente da minha participagcédo no estudo, serei

devidamente indenizado, conforme determina a lei.

Ponta Grossa, de de 2013.

Nome:

Assinatura:

Dr. Antbénio Elias Mansur

Assinatura:




Tests of Normality

ANEXO C — ANALISE ESTATISTICA

Kolmogorov-Smirnov®

Procedimento Statistic f Valor p
Osso maduro 6 meses  Sem PRP 205 200°
Com PRP 231 200"
Osso maduro 9 meses  Sem PRP 247 200"
Com PRP 187 200"
Variagdo Osso maduro Sem PRP ,359 0,0581
9 meses/Osso maduro
6 meses (%) Com PRP 317 060
Osso jovem 6 meses Sem PRP 187 200°
Com PRP 280 153
Osso jovem 9 meses Sem PRP 157 200"
Com PRP 172 200"
Variagdo Osso jovem 9 Sem PRP 350
meses/Osso  jovem 6 ’ 0,0208
meses (%) Com PRP 214 200"
Tecido conjuntivo 6 Sem PRP ,240
meses 0,2000
Com PRP 265 200"
Tecido conjuntivo 9 Sem PRP 206 200"
meses ’ ’
Com PRP 169 200"
Variagéao Tecido Sem PRP 199 200°
conjuntivo 9 ’ ’
meses/Tecido Com PRP 193 200"
conjuntivo 6 meses (%) ’ ’
Osso total 6 meses Sem PRP ,267
0,2000
Com PRP 265 200°
Osso total 9 meses Sem PRP 206 200°
Com PRP 169 200°
Variagdo Osso total 9 Sem PRP 386
meses/Osso  total 6 ’ 0,0055
meses (%) Com PRP 172 200°
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Test of Homogeneity of Variances

evene
Statistic 1 2 Valor p

Osso maduro 6 meses )

017 0,8993
Osso maduro 9 meses 1

,869 0,1212
Variaggo Osso maduro 9
Eroze)ses/Osso maduro 6 meses 744 0,4086
Osso jovem 6 meses |

192 0,6706
Osso jovem 9 meses )

128 0,7281
Variaggo Osso jovem 9
meses/Osso jovem 6 meses (%) 2,159 0,0059
Tecido conjuntivo 6 meses |

183 0,6778
Tecido conjuntivo 9 meses )

095 0,7648
Variagdo Tecido conjuntivo 9
meses/'l;emdo conjuntivo 6 700 04224
meses (%)
Osso total 6 meses |

183 0,6778
Osso total 9 meses |

095 0,7648
Variagdo  Osso  total 9 ]
meses/Osso total 6 meses (%) 102 01777
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Descriptives
Mean Std.‘ . 95% Confidence Interval Minimum Maximum
Deviation Std. Error | for Mean
Lower
Bouna | e
Osso maduro 6 meses Sem PRP 19,9750 |12,45011 |5,08274 |6,9094 33,0406 1,41 33,38
Com PRP 18,9017 |11,53860 |4,71061 |6,7926 31,0107 6,76 37,52
Total 19,4383 | 11,45814 | 3,30768 | 12,1582 26,7185 1,41 37,52
Osso maduro 9 meses Sem PRP 22,8500 | 16,91080 6,90381 5,1032 40,5968 5,33 47,90
Com PRP 18,9550 |11,04037 |4,50721 |7,3688 30,5412 2,95 34,32
Total 200025 |13.76701 |3,97419 | 12,1554 29,6496 2,95 47,90
Variagdo Osso maduro 9 Sem PRP 88,7900 209,53540 |85,54247 |-131,1039 | 308,6839 -63,64 504,26
meses/Osso maduro 6 meses Com PRP 250817 |119.93039 |4896138 |-99,8776 | 151,8409 |-72,46 261,09
(%) Total 573858 | 16604396 |47,93276 |-48,1135 | 1628851 |-7246  |504,26
Osso jovem 6 meses Sem PRP 14,4517 | 4,76566 1,94557 | 9,4504 19,4529 8,72 19,76
Com PRP 226550 | 6,98509 2,85165 | 15,3246 29,9854 16,91 36,08
Total 18,5533 | 7,13123 2,05861 | 14,0224 23,0843 8,72 36,08
Osso jovem 9 meses Sem PRP 18,9133 | 7,88006 3,21702 | 10,6437 27,1829 8,66 31,49
Com PRP 21,6850 | 8,54543 3,48866 | 12,7171 30,6529 10,19 33,54
Total 20,2992 | 7,96952 2,30060 | 15,2356 25,3628 8,66 33,54
Variagao Osso  jovem 9 Sem PRP 44,9650 | 84,45967 34,48052 | -43,6700 133,6000 -25,28 158,26
meses/Osso jovem 6 meses (%)  Com PRP -3,4083 [30,60208 |12,49325 |-355233 | 28,7066 -50,63 39,44
Total 20,7783 |65,62258 | 18,94361 |-20,9163 |62,4729 -50,63 158,26
Tecido conjuntivo 6 meses Sem PRP 65,5733 | 13,55675 5,563452 | 51,3464 79,8003 55,43 89,87
Com PRP 58,4433 | 14,92823 |6,09443 | 42,7771 74,1096 36,35 72,60
Total 62,0083 |14,09610 |4,06919 |53,0521 70,9646 36,35 89,87
Tecido conjuntivo 9 meses Sem PRP 58,2367 | 13,34504 5,44809 | 44,2319 72,2414 43,44 78,80
Com PRP 59,3600 |11,96964 |4,88659 | 46,7986 71,9214 46,95 79,18
Total 58,7983 |12,10033 | 3,49306 |51,1102 66,4865 43,44 79,18
Variagdo Tecido conjuntivo 9 Sem PRP -10,8433 | 13,29505 5,42768 | -24,7956 3,1090 -23,70 7,39
meses/Tecido conjuntivo 6 meses Com PRP 4,3367 17,38161 | 7,09601 |-13,9042 |22,5775 -18,06 29,16
(%) Total 13,2533 | 16,74865 |4,83492 |-13,8049 |7,3883 2370 | 29,16
Osso total 6 meses Sem PRP 34,4267 |13,55675 |5,53452 |20,1997 48,6536 10,13 44,57
Com PRP 41,5567 |14,92823 |6,09443 |25,8904 57,2229 27,40 63,65
Total 37,9917 |14,09610 |4,06919 |29,0354 46,9479 10,13 63,65
Osso total 9 meses Sem PRP 41,7633 |13,34504 |5,44809 |27,7586 55,7681 21,20 56,56
Com PRP 40,6400 |11,96964 |4,88659 |28,0786 53,2014 20,82 53,05
Total 41,2017 |12,10033 |3,49306 |33,5135 48,8898 20,82 56,56
Variagao Osso total 9 Sem PRP 42,3467 | 82,58413 33,71483 | -44,3201 129,0134 -20,36 206,42
meses/Osso total 6 meses (%) Com PRP 1,0567 |2549215 |10,40713 |-25,6957 |27,8090 -30,74 35,14
Total 21,7017 |62,13221 |17,93603 |-17,7753 |61,1786 -30,74 206,42




Independent Samples Test
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Levene's Test for Equality

of Variances t-test for Equality of Means
95%
Confidence Interval of the
Difference
Mean Std. Error
Sig. f Valor p Difference Difference | Lower Upper
Osso maduro 6 Equal
meses variances 017 ,899 | ,155 0 0,880 1,07333 6,92994 -14,36754 16,51421
assumed
Osso maduro 9 Equal
meses variances 869 121,472 0 0,647 3,89500 8,24485 -14,47566 | 22,26566
assumed
Variagéo Osso Equal
maduro 9 variances
meses/Osso maduro  assumed 744 ,409 | ,637 0 0,538 62,80833 98,56333 -156,80446 |282,42113
6 meses (%)
Osso jovem 6 meses Equal
variances 192 ,671|-2,376 0 0,039 -8,20333 3,45213 -15,89515 | -,51152
assumed
Osso jovem 9 meses Equal
variances 128 ,728 | -,584 0 0572 -2,77167 4,74552 -13,34534 7,80201
assumed
Variagéo Osso Equal
jovem 9 meses/Osso variances )
jovem 6 meses (%)  not 2.159 ,006 | 1,319 291 0233 48,37333 36,67407 40,36959 | 137,11626
assumed
Tecido conjuntivo Equal
6 meses variances 183 ,678 | ,866 0 0,407 7,13000 8,23243 -11,21300 | 25,47300
assumed
Tecido conjuntivo Equal
9 meses variances 095 ,765 | -,153 0 0,881 -1,12333 7,31850 -17,42996 15,18330
assumed
Variagéao Tecido Equal
conjuntivo variances
9 meses/ assumed 422 | -1,699 -15,18000 8,93382 -35,08579 | 4,72579
) A 700 0 0,120
Tecido conjuntivo 6
meses (%)
Osso total 6 meses  Equal
variances 183 ,678 | -,866 0 0,407 -7,13000 8,23243 -25,47300 11,21300
assumed
Osso total 9 meses  Equal
variances 095 ,765 | ,153 0 0.881 1,12333 7,31850 -15,18330 17,42996
assumed
Variagdo Osso total Equal
9 meses/Osso total variances ,178 (1,170 41,29000 35,28453 -37,32883 119,90883
0 ,102 0 0,269
6 meses (%) assumed




Paired Samples Statistics
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Std. Std. Error
Mean N | Deviation | Mean
Pair 1 Osso  maduro 6
19,9750 6| 12,45011 | 5,08274
meses
Osso  maduro 9
22,8500 6| 16,91080 |6,90381
meses
Pair 2 Osso jovem 6 meses 14,4517 6| 4,76566 1,94557
Osso jovem 9 meses | 45 9133 6|7,88006 |3,21702
Pair 3 Tecido conjuntivo 6
65,5733 6| 13,55675 |5,53452
meses
Tecido conjuntivo 9
58,2367 6| 13,34504 | 5,44809
meses
Pair 4 Osso total 6 meses 34,4267 6|13,55675 | 5,53452
Ossototal 9meses | 44 7633 6 |13,34504 | 544809
Paired Samples Test
Paired Differences
95% Confidence
Interval of the
std. Std. Error | Difference
Mean Deviation Mean Lower Upper t df Valor p
Pair 1 Osso maduro 6
meses - Osso
maduro 9| 287500 | 13,06609 5,33421 -16,58702 | 10,83702 |-,539 |5 ,613
meses ’
Pair 2 Osso jovem 6
meses - 0Osso
jovem 9 meses -4,46167 | 949134 3,87482 -14,42222 | 5,49888 -1,151 | 5 ,302
Pair 3 Tecido
conjuntivo 6
- Tecid
comuntivo 9| 7.33667 | 972619 |397070 |-287034 |17,54367 |1848 |5 | 124
meses
Pair 4 Osso total 6
meses - Osso - 19,72619 3,97070 -17,54367 | 2,87034 -1,848 |5 124
total 9 meses 7,33667
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ANEXO D — NORMAS PARA PUBLICAGAO

International Journal of Oral and Maxillofacial Surgery

Guide for Authors

Authors wishing to submit their work to the journal are urged to read this detailed
guide for authors and comply with all the requirements, particularly those relating to
manuscript length and format. This will speed up the reviewing process and reduce
the time taken to publish a paper following acceptance.

Online Submission

Submission and peer-review of all papers is now conducted entirely online,
increasing efficiency for editors, authors, and reviewers, and enhancing publication
speed. Authors requiring further information on online submission are strongly
encouraged to view the system, including a tutorial, at http://ees.elsevier.com/ijjoms.
A comprehensive Author Support service is available to answer additional enquiries
at authorsupport@elsevier.com. Once a paper has been submitted, all subsequent
correspondence between the Editorial Office (ijjoms@elsevier.com) and the
corresponding author will be by e-mail.

Editorial Policy

A paper is accepted for publication on the understanding that it has not been
submitted simultaneously to another journal, has been read and approved by all
authors, and that the work has not been published before. The Editors reserve the
right to make editorial and literary corrections. Any opinions expressed or policies
advocated do not necessarily reflect the opinions and policies of the Editors.

Declarations

Upon submission you will be required to complete and upload this form (pdf version
or word version) to declare funding, conflict of interest and to indicate whether ethical
approval was sought. This information must also be inserted into your manuscript
under the acknowledgements section with the headings below. If you have no
declaration to make please insert the following statements into your manuscript:
Funding: None

Competing interests: None declared

Ethical approval: Not required

Authorship

All authors should have made substantial contributions to all of the following: (1) the
conception and design of the study, or acquisition of data, or analysis and
interpretation of data

(2) drafting the article or revising it critically for important intellectual content

(3) final approval of the version to be submitted.

Normally one or two, and no more than three, authors should appear on a short
communication, technical note or interesting case/lesson learnt. Full length articles
may contain as many authors as appropriate. Minor contributors and non-contributory
clinicians who have allowed their patients to be used in the paper should be
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acknowledged at the end of the text and before the references.

The corresponding author is responsible for ensuring that all authors are aware of
their obligations.

Before a paper is accepted all the authors of the paper must sign the
Confirmation of Authorship form. This form confirms that all the named authors
agree to publication if the paper is accepted and that each has had significant input
into the paper. Please download the form and send it to the Editorial Office. pdf
version or word version)lt is advisable that to prevent delay this form is submitted
early in the editorial process.
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All contributors who do not meet the criteria for authorship as defined above should
be listed in an acknowledgements section. Examples of those who might be
acknowledged include a person who provided purely technical help, writing
assistance, or a department chair who provided only general support. Authors should
disclose whether they had any writing assistance and identify the entity that paid for
this assistance.
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At the end of the main text, all authors must disclose any financial and personal
relationships with other people or organisations that could inappropriately influence
(bias) their work. Examples of potential conflicts of interest include employment,
consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. If an author has no conflict of
interest to declare, this should be stated.

Role of the funding source

All sources of funding should be declared as an acknowledgement at the end of the
text. Authors should declare the role of study sponsors, if any, in the study design, in
the collection, analysis and interpretation of data; in the writing of the manuscript; and
in the decision to submit the manuscript for publication. If the study sponsors had no
such involvement, the authors should so state.
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Work on human beings that is submitted to the International Journal of Oral and
Maxillofacial Surgery should comply with the principles laid down in the Declaration
of Helsinki (Recommendations guiding physicians in biomedical research involving
human subjects. Adopted by the 18th World Medical Assembly, Helsinki, Finland,
June 1964, amended by the 29th World Medical Assembly, Tokyo, Japan, October
1975, the 35th World Medical Assembly, Venice, Italy, October 1983, and the 41st
World Medical Assembly, Hong Kong, September 1989). The manuscript should
contain a statement that the work has been approved by the appropriate ethical
committees related to the institution(s) in which it was performed and that subjects
gave informed consent to the work. Studies involving experiments with animals must
state that their care was in accordance with institution guidelines. Patients' and
volunteers' names, initials, and hospital numbers should not be used.

Language Editing Services
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Papers will only be accepted when they are written in an acceptable standard of
English. Authors, particularly those whose first language is not English, who require
information about language editing and copyediting services pre- and post-
submission should visit
http://www.elsevier.com/wps/find/authorshome.authors/languagepolishing or contact
authorsupport@elsevier.com for more information. Please note, Elsevier neither
endorses nor takes responsibility for any products, goods or services offered by
outside vendors through our services or in any advertising. For more information
please refer to our Terms and Conditions
http://www.elsevier.com/wps/find/termsconditions.cws _home/termsconditions.

Article Types

The following contributions will be accepted for publication. Please take careful note
of the maximum length where applicable. Overlength articles will be returned to the
authors without peer review:

« editorials (commissioned by the editor)

* clinical papers: no more than 5000 words and 30 references

* research papers: no more than 6000 words and 40 references

* review papers - no limit on length or number of references

+ technical notes (surgical techniques, new instruments, technical innovations) - no
more than 2000 words, 10 references and 4 figures

* case reports - no more than 2000 words, 10 references and 4 figures book reviews
* IAOMS announcements

* general announcements.

Please note: Case reports will be considered for publication only if they add new
information to the existing body of knowledge or present new points of view on
known diseases.

Criteria for Publication

Papers that will be considered for publication should be: * focused

* based on a sound hypothesis and an adequate investigation method analysing a
statistically relevant series, leading to relevant results that back the conclusion

» well written in simple, scientific English grammar and style

* presented with a clear message and containing new information that is relevant for
the readership of the journal

* Note the comment above relating to case reports.

Following peer-review, authors are required to resubmit their revised paper within 3
months; in exceptional circumstances, this timeline may be extended at the editor's
discretion.

Presentation of Manuscripts

General points

Papers should be submitted in journal style. Failure to do so will result in the paper
being immediately returned to the author and may lead to significant delays in
publication. Spelling may follow British or American usage, but not a mixture of the
two. Papers should be double-spaced with a margin of at least 3 cm all round.

Format
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Papers should be set out as follows, with each section beginning on a separate page:
« title page

* abstract

* text

» acknowledgements

* references

* tables

* captions to illustrations.

Please note that the qualifications of the authors will not be included in the published
paper and should not be listed anywhere on the manuscript.

Title page

The title page should give the following information: - title of the article

« full name of each author

* name and address of the department or institution to which the work should be
attributed

* name, address, telephone and fax numbers, and e-mail address of the author
responsible for correspondence and to whom requests for offprints should be sent
* sources of support in the form of grants

* key words.

If the title is longer than 40 characters (including spaces), a short title should be
supplied for use in the running heads.

Abstract

200 words maximum. Do not use subheadings or abbreviations; write as a
continuous paragraph. Must contain all relevant information, including results and
conclusion.

Text

Please ensure that the text of your paper conforms to the following structure:
Introduction, Materials and Methods, Results, Discussion. There is no separate
Conclusion section. There should be no mention of the institution where the work
was carried out, especially in the Materials and Methods section.

Introduction

* Present first the nature and scope of the problem investigated

* Review briefly the pertinent literature

« State the rationale for the study

* Explain the purpose in writing the paper

« State the method of investigation and the reasons for the choice of a particular
method

»; Should be written in the present tense

Materials and Methods

* Give the full details, limit referencese Should be written in the past tense ° Include
exact technical specifications, quantities and generic namese Limit the number of
subheadings, and use the same in the results sections Mention statistical method+ Do
not include results in this section

Results
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* Do not describe methods

* Present results in the past tense

* Present representations rather than endlessly repetitive data

» Use tables where appropriate, and do not repeat information in the text

Discussion

* Discuss - do not recapitulate resultse Point out exceptions and lack of correlations.
Do not try to cover up or 'fudge' datas Show how results agree/contrast with previous
worke Discuss the implications of your findingse State your conclusions very clearly

Headings: Headings enhance readability but should be appropriate to the nature of
the paper. They should be kept to a minimum and may be removed by the Editors.
Normally only two categories of headings should be used: major ones should be
typed in capital letters; minor ones should be typed in lower case (with an initial
capital letter) at the left hand margin.

Quantitative analysis: If any statistical methods are used, the text should state the
test or other analytical method applied, basic descriptive statistics, critical value
obtained, degrees of freedom, and significance level, e.g. (ANOVA, F=2.34; df=3,46;
P<0.001). If a computer data analysis was involved, the software package should be
mentioned. Descriptive statistics may be presented in the form of a table, or included
in the text.

Abbreviations, symbols, and nomenclature: Only standardized terms, which have
been generally accepted, should be used. Unfamiliar abbreviations must be defined
when first used. For further details concerning abbreviations, see Baron DN, ed.
Units, symbols, and abbreviations. A guide for biological and medical editors and
authors, London, Royal Society of Medicine, 1988 (available from The Royal Society
of Medicine Services, 1 Wimpole Street, London W1M 8AE, UK).

The minus sign should be -.

If a special designation for teeth is used, a note should explain the symbols. Scientific
names of organisms should be binomials, the generic name only with a capital, and
should be italicised in the typescript. Microorganisms should be named according to
the latest edition of the Manual of Clinical Microbiology, American Society of
Microbiology.

Drugs: use only generic (non-proprietary) names in the text. Suppliers of drugs used
may be named in the Acknowledgments section. Do not use 'he’, 'his' etc where the
sex of the person is unknown; say 'the patient' etc. Avoid inelegant alternatives such
as 'he/she'. Patients should not be automatically designated as 'she’, and doctors as
'he'.

References

The accuracy of references is the responsibility of the author; please refer to a
recent issue of the journal to familiarise yourself with the reference style. All
authors or groups of authors cited in the article must appear in the list of references
and vice versa. References in the text should use superscript numerals with or
without the name(s) of the author(s): "Kenneth and Cohen14 showed?", "it has been
shown14 that?" When a cited paper has more than two authors; the citation in the
text should appear as "Halsband et al."The list of references at the end of the
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paper should be arranged alphabetically and numbered, and must contain the
name of all authors. All references cited in the text must be included in the list of
references. Clinical and research articles should have a maximum of 25 references
and case reports no more than 10.

Titles of journals should be abbreviated according to Index Medicus (see
www.nlm.nih.gov.uk) . When citing papers from monographs and books, give the
author, title of chapter, editor of book, title of book, publisher, place and year of
publication, first and last page numbers. Internet pages and online resources may be
included within the text and should state as a minimum the author(s), title and full
URL. The date of access should be supplied and all URLs should be checked again
at proof stage.

Examples:

Journal article: Halsband ER, Hirshberg YA, Berg LI. Ketamine hydrochloride in
outpatient oral surgery. J Oral Surg 1971: 29: 472-476.

When citing a paper which has a Digital Object Identifier (DOI), use the following
style: Toschka H, Feifel H. Aesthetic and functional results of harvesting radial
forearm flap. Int J Oral Maxillofac Surg 2001: 30: 45-51. doi: 10.1054/ijom.2000.0005
Book/monograph: Costich ER, White RP. Fundamentals of oral surgery.
Philadelphia: WB Saunders, 1971: 201-220.

Book chapter: Hodge HC, Smith FA. Biological properties of inorganic fluorides. In:
Simons JH, ed.: Fluorine chemistry. New York: Academic Press, 1965: 135.

Internet resource: International Committee of Medical Journal Editors. Uniform
requirements for manuscripts submitted to biomedical journals. http://www.icmje.org.
[Accessibility verified March 21, 2008]

Tables

Tables should be used only to clarify important points. Double documentation in the
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