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RESUMO

A reconstrugcao dos defeitos mandibulares causados por ressec¢ao de
tumores é um desafio para o cirurgido maxilofacial. O tamanho do defeito
0sseo, o tipo de enxerto utilizado (vascularizado ou ndo vascularizado), as
condicdes do tecido mole da area receptora, sdo fatores que influenciam
diretamente no sucesso do tratamento. A utilizacdo de enxertos Osseos
vascularizados apresenta bom progndstico para o tratamento dos defeitos
mandibulares de grandes dimensfes, no entanto, apresentam algumas
dificuldades, pois exige uma equipe de cirurgia microvascular, maior tempo de
internagéo e custos elevados. Uma alternativa € a utilizacdo de enxertos n&o
vascularizados como os de crista iliaca, no entanto, devido a falta de
vascularizacdo, a neoangiogénese por vezes € dificultada, podendo resultar em
reducao do volume do enxerto incorporado ou ate mesmo na n&o unido dos
enxertos. Diversos estudos tém reportado os efeitos de neoangiogénese e neo-
osteogénese a partir da Oxigenoterapia Hipebarica (OHB). A oxigenoterapia
hiperbarica consiste na administracdo de oxigénio puro a uma presséo
atmosférica de 2,5 ATA (atmosfera absoluta). O paciente € colocado numa
camera onde respira oxigénio puro por um periodo de 90 minutos. Os objetivos
desta pesquisa foram avaliar os efeitos da oxigenoterapia hiperbarica sobre
grandes enxertos 0sseos autdgenos usados para reconstrugcdo mandibular em
pacientes acometidos por neoplasias Osseas, através de microtomografias
computadorizadas e analise histoldgica de bidpsias provenientes de cada
paciente. Este estudo foi dividido em quatro objetivos especificos; objetivo
especifico 1: Avaliar os efeitos da oxigenoterapia hiperbarica sobre a
remodelacdo de enxertos 6sseos autdgenos obtidos de crista iliaca e utilizados
para a reconstrugcdo de extensos defeitos mandibulares de pacientes
submetidos a ressegcdo, através de analise por microtomografia
computadorizada, e analises histoldégicas de amostras do tecido &sseo
trefinado; objetivo especifico 2: O objetivo deste trabalho foi descrever uma
série de casos de pacientes submetidos a instalacdo de implantes em carga
imediata provisoria em mandibulas reconstruidas com enxertos de crista iliaca,
discutindo os aspectos clinicos e a viabilidade para aplicacédo deste tipo de
tratamento; objetivo especifico 3: O objetivo deste estudo foi descrever um

protocolo de tratamento para pacientes portadores de tumores odontogénicos
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submetidos a mandibulectomia e posterior reconstrucdo mandibular com
enxerto nado vascularizado de crista iliaca associado a Oxigenoterapia
hiperbarica; objetivo especifico 4: O objetivo deste estudo foi relatar um caso
clinico portador de tumor mandibular submetido a resseccdo Ossea, de
reconstrucdo mandibular utilizando enxerto livre de crista iliaca associado a

Oxigenoterapia hiperbarica, seguida de instalacdo de implantes com
carregamento imediato.
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ABSTRACT

Reconstruction of mandibular defects caused by tumor resection is a challenge
for the maxillofacial surgeon. The size of the bone defect, the type of graft used
(vascularized or non-vascularized), the soft tissue conditions of the recipient
area, are factors that directly influence the success of the treatment. The use of
vascularized bone grafts presents a good prognosis for the treatment of large
mandibular defects; however, they present some difficulties, since it requires a
team of microvascular surgery, longer hospitalization time and high costs. An
alternative is the use of nonvascularized grafts such as those of iliac crest,
however, due to the lack of vascularization, neoangiogenesis is sometimes
difficult, and may result in reduction of the incorporated graft volume or even in
the non-union of the grafts. Several studies have reported the effects of
neoangiogenesis and neo-osteogenesis using Hyperbaric Oxigen Therapy
(HBO). Hyperbaric oxygen therapy consists of administering pure oxygen at an
atmospheric pressure of 2.5 ATA (absolute atmosphere). The patient is placed
in a camera where they breathe pure oxygen for a period of 90 minutes. The
objective of this research is to evaluate the effects of hyperbaric oxygen therapy
on autogenous bone grafts used for mandibular reconstruction in patients
affected by bone neoplasms, through computerized microtomographies and
histologic analysis of biopsies from each patient. This study was divided into
four specific objectives; Specific objective 1: To evaluate the effects of
hyperbaric oxygen therapy on the remodeling of autogenous bone grafts
obtained from iliac crest and used for the reconstruction of extensive
mandibular defects of patients submitted to resection, through computerized
microtomography, immunohistochemistry and histologic analysis of Trephined
bone tissue; Specific objective 2: The objective of this study was to describe a
series of cases of patients submitted to the installation of implants in provisional
immediate load in mandible reconstructed with iliac crest grafts, discussing the
clinical aspects and the feasibility to apply this type of treatment; Specific
objective 3: The objective of this study was to describe a treatment protocol for
patients with odontogenic tumors undergoing mandibulectomy and subsequent
mandibular reconstruction with nonvascularized iliac crest grafting associated
with hyperbaric oxygen therapy; Specific objective 4. The objective of this study

was to report a clinical case with a mandibular tumor submitted to bone
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resection, mandibular reconstruction using free iliac crest grafting associated
with hyperbaric oxygen therapy, followed by the installation of implants with

immediate loading.
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1. INTRODUGAO E REFERENCIAL TEORICO

A reconstrugdo Ossea dos maxilares € uma importante etapa na
reabilitacdo da face acometida por tumor, trauma ou defeitos hereditarios. O
0sso autdbgeno € o padrdo ouro utilizado nas reconstru¢cdes de grande
extensdo, podendo ser vascularizados ou n&o vascularizados. A
revascularizacdo esta diretamente associada ao sucesso da incorporacdo do
0sso enxertado. O uso de enxerto autdgeno nado vascularizado como o de
crista iliaca pode estar em risco quando utilizados nos defeitos extensos
acimas de 9 cm”. Os riscos de necrose avascular, infeccdo e reabsorcdo 6ssea
intensa podem estar associados a falta de vascularizagao.

A oxigenoterapia hiperbarica (OHB) consiste na administragcdo de
oxigénio a 100 % numa pressao ambiente maior do que ao nivel do mar - 2,5
ATA (atmosfera absoluta), utilizando-se uma camara projetada para essa
finalidade. As camaras hiperbaricas podem ser individuais (hospedando
apenas um paciente) ou multiplas (com capacidade para hospedar varios
pacientes)z. A terapia através da inspiracdo de oxigénio puro sob pressao tem
sido utilizada como adjuvante no tratamento e na prevencdo da necrose
tecidual em pacientes sujeitos ao comprometimento da vitalidade de tecidos
moles ou duros. Os principios atribuidos a eficiéncia da oxigenoterapia
hiperbarica estéo relacionados ao aumento da vascularizagdo e da capacidade
osteogénica proporcionada pela maior disponibilidade de oxigénio para as
células®®. Estudos sobre os efeitos da oxigenacdo hiperbarica tém relatado
resultados satisfatérios quanto a neovascularizacéo e neosteogénese em areas
de defeitos O0sseos e também em areas de enxerto de tecido ésseo livre de
vascularizacéo.

A utilizacdo de oxigenoterapia hiperbarica abrange diversos campos da
medicina, sendo de interesse multidisciplinar a compreenséo dos seus efeitos
sobre os tecidos humanos. A OHB tem acelerado o tratamento de lesdes
cutdneas decorrentes de queimaduras, melhorando a vascularizacdo e o
reparo das feridas®. Os efeitos benéficos do uso de OHB também tém sido
evidenciados na melhora de Ulceras cutaneas em pés diabéticos, diminuindo os

riscos de amputac¢des dos membros inferiores®.
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Na odontologia, a aplicacdo da OHB tem oferecido bons resultados
principalmente ao que se refere ao manejo de pacientes irradiados que
apresentam riscos aumentados de osteonecrose dos maxilares. Também tem
sido indicado como terapia adjuvante para o tratamento da periodontite
agressiva, osteomielite dos maxilares e também na osseointegracdo de
implantes em areas onde a qualidade dssea apresenta comprometimento”G.

Na Cirurgia oral e maxilofacial, a ressec¢ao de tumores que acometem
0s 0ss0s maxilares usualmente causa defeitos dsseos extensos, promovendo
assimetria facial, comprometimento estético e das fungbes mastigatdrias,
respiratorias e de fonagdo. A reconstrucdo Ossea destes defeitos apresenta
limitacbes principalmente ao que se refere as dimensdes da area a ser
reconstruida. A reconstrugdo O0ssea com enxertos livres de vascularizacdo,
como por exemplo, 0s enxertos provenientes da crista iliaca, apresentam risco
relativo de perda quanto maior for a area do defeito a ser reconstruida.
Importantes estudos sobre os efeitos da oxigenoterapia hiperbarica em
enxertos autdgenos de crista iliaca em areas de defeitos mandibulares em
animais apresentam resultados favoraveis quanto a aceleracdo da
incorporacdo do enxerto dsseo*''°. Sawai et al (1996) realizaram um estudo
com enxertos de crista iliaca em defeitos 0sseos de mandibulas de ratos. Os
animais foram submetidos a 20 sessbes de oxigenoterapia hiperbarica pré-
cirurgicas e 10 sessdes pods. O resultado revelou aumento expressivo no
crescimento de tecido ostedide no grupo experimental quando comparado ao
grupo controle. Num periodo de quatro semanas era dificil diferenciar o tecido
0sseo enxertado do tecido do hospedeiro, enquanto no grupo controle essa
diferenciagéo era observada facimente®. O aumento da capacidade de reparo
também foi observado em defeitos ésseos em calvarias de coelhos submetidos
a um protocolo de 5 sessdes por semana, de 90 minutos de oxigenoterapia por
dia, durante 4 semanas'®"®.

Estudar os efeitos histologicos da oxigenoterapia hiperbarica sobre os
tecidos humanos €& de extrema relevancia para o0 entendimento da
neoangiogénese e neo-osteogénese relacionadas as grandes reconstrucdes

osseas.
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2. OBJETIVOS

Objetivo Geral

Avaliar os efeitos da oxigenoterapia hiperbarica sobre a remodelacdo de
enxertos Osseos autdgenos obtidos de crista iliaca e utilizados para a
reconstrucdo de extensos defeitos mandibulares de pacientes submetidos a

resseccao.

Objetivos especificos

Objetivo especifico 1

Capitulo 1 - Use of nonvascularized autogenous graft associated with
hyperbaric oxygen therapy in mandibular reconstructions: histologic and
microtomographic analysis. Avaliar os efeitos da oxigenoterapia hiperbarica
sobre a remodelacdo de enxertos 0sseos autdgenos obtidos de crista iliaca e
utilizados para a reconstrugcdo de extensos defeitos mandibulares de pacientes
submetidos a ressecdo, através de analise por micro tomografia
computadorizada e analises histolégicas de amostras do tecido &sseo

trefinado.

Objetivo especifico 2
Capitulo 2 - Immediate prosthetic loading of implants placed in
reconstructed jaws after hyperbaric oxygen therapy.

O objetivo deste trabalho foi descrever uma série de casos de pacientes
submetidos a instalagdo de implantes em carga imediata proviséria em
mandibulas reconstruidas com enxertos de crista iliaca, discutindo os aspectos

clinicos e a viabilidade para aplicagao deste tipo de tratamento.

Objetivo especifico 3
Capitulo 3 — The approach of ameloblastoma of the mandible: a case
treated by hyperbaric oxygen therapy and bone graft reconstruction.

O objetivo deste estudo foi descrever um protocolo de tratamento para

pacientes portadores de tumores odontogénicos submetidos a
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mandibulectomia e posterior reconstrugdo mandibular com enxerto n&o

vascularizado de crista iliaca associado a Oxigenoterapia hiperbarica.

Objetivo especifico 4

Capitulo 4 - Oxigenoterapia hiperbéarica associada a reconstrucdo
mandibular
O objetivo deste estudo foi relatar um caso clinico portador de tumor

mandibular submetido a resseccdo Ossea, de reconstrugdo mandibular
utilizando enxerto livre de crista iliaca associado a Oxigenoterapia hiperbarica,

seguida de instalac&o de implantes com carregamento imediato.
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3. CAPITULOS
3.1 CAPITULO 1
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oxygen therapy in mandibular reconstructions in humans: histologic and
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ABSTRACT

Aim: The aim of this study was to evaluate the effects of hyperbaric oxygen
therapy (HBO) on non - vascularized autogenous grafts used in large human
mandibular reconstructions through clinical, microtomographic and histological

analysis.

Material & Methods: Seven patients underwent Ilarge mandibular
reconstructions using a nonvascularized iliac crest graft. Around of the sixth
month after mandibular reconstruction, the patients underwent surgery to install
dental implants and collect samples of bone in two areas of the graft (Area (A),
referring to the center of the graft and area (B), Referring to the graft / host
osseous junction). The bone samples were submitted to microtomographic and

histological analysis.

Results: We observed that in the half of the samples of this study considering
graft center and periphery, the fraction of bone volume (BV/TV), corresponds to
more than 50% of the analyzed area. These data may suggest that both grafted
areas represent an excellent stage of bone remodeling and can be correlated
with histological description. The values of trabecular number (TbN), trabecular
thickness (TbTh) and trabecular separation (TbSp) obtained in this study do not
show differences between graft center and periphery. This result may mean that
both areas presented the same quality of bone remodeling. These same
aspects were observed in the histological evaluation. Considering the two
regions evaluated at each grafted site (graft center and periphery), advanced

remodeling stage was observed for all patients included in the study

Conclusions: In conclusion, within the limitations of this study, the use of
hyperbaric oxygen therapy suggests a better predictability for the incorporation,
maintenance of the volume, and viability of non-vascularized autogenous bone

grafts used for reconstruction of major mandibular defects.
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INTRODUCTION

Mandible reconstruction is an important step in the rehabilitation of the
face affected by bone tumors, trauma or hereditary defects. Autogenous bone is
the gold standard used in reconstructions, which may be vascularized or non-
vascularized. Revascularization is directly associated with the successful
incorporation of grafted bone. The use of a non-vascularized autogenous graft
such as iliac crest may be at risk when used in extensive defects of 9cm. The
risks of avascular necrosis, infection and intense bone resorption may be
associated with a lack of vascularization”.

Hyperbaric oxygen therapy (HBO) consists of administering 100%
oxygen at an ambient pressure greater than sea level - 2.5 ATA (absolute
atmosphere), using a camera designed for this purpose. Hyperbaric chambers
may be individual (single patient only) or multiple (accommodating multiple
patients)z. Therapy through the inspiration of pure oxygen under pressure has
been used as adjuvant in the treatment and prevention of tissue necrosis in
patients subject to impairment of soft or hard tissue vitality. The principles
attributed to the efficiency of hyperbaric oxygen therapy are related to the
increase in vascularization and the osteogenic capacity provided by the greater
availability of oxygen to the cells. Studies on the effects of hyperbaric
oxygenation have reported satisfactory results regarding neovascularization and
neosteogenesis in areas of bone defects and also in graft areas of bone tissue
free of vascularization>>.

The use of hyperbaric oxygen therapy covers several fields of medicine,
and it is of multidisciplinary interest to understand their effects on human
tissues. HBO has accelerated the treatment of skin lesions due to burns,
improving vascularization and wound repairz. The beneficial effects of the use of
HBO have also been evidenced in the improvement of cutaneous ulcers in
diabetic feet, reducing the risks of amputations of the lower limbs®.

In dentistry, the application of HBO has provided good results, mainly
regarding the management of irradiated patients with increased risks of
osteonecrosis of the jaws. It has also been indicated as adjuvant therapy for the
treatment of aggressive periodontitis, osteomyelitis of the jaws and also in the

osseointegration of implants in areas where the bone quality is impaired7'16.
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In Oral and Maxillofacial surgery, resection of tumors affecting maxillary
bones usually causes extensive bone defects, promoting facial asymmetry,
aesthetic impairment, and masticatory, respiratory and phonation functions. The
bone reconstruction of these defects presents limitations mainly to the
dimensions of the area to be reconstructed. Bone reconstruction with grafts free
of vascularization, such as grafts from the iliac crest, present a relative risk of
loss, the greater the area of the defect to be reconstructed. Important studies on
the effects of hyperbaric oxygen therapy on autogenous iliac crest grafts in
areas of mandibular defects in animals present favorable results regarding the
acceleration of bone graft incorporation*'""°. Sawai et al. (1996) performed a
study with iliac crest grafts on bone defects of rat mandibles. The animals were
submitted to 20 sessions of pre-surgical hyperbaric oxygen therapy and 10 post
sessions. The results showed a significant increase in the growth of osteoid
tissue in the experimental group when compared to the control group. In a
period of four weeks, it was difficult to differentiate the grafted bone tissue from
the host tissue, whereas in the control group this differentiation was easily
observed*. Increased repair capacity was also observed in bone defects in
rabbit calvaria under a protocol of 5 sessions per week, 90 minutes of oxygen
therapy per day for 4 weeks'®1®.

The aim of this study was to evaluate the effects of hyperbaric oxygen therapy
on non - vascularized autogenous grafts used in large human mandibular

reconstructions through clinical, microtomographic and histological analysis.

MATERIAL AND METHODS

Patients

After approval of ethics committee for human’s experiments, seven patients with
mandibular defects resulting from the treatment of benign tumors were included
in this study. The bone defects ranged from 7 to 14cm in their greatest extent
(Figure 1). Surgeries for resection of the tumors were performed under general
anesthesia and included submandibular access, resection of the bone
segments affected by the lesion, installation of load bearing reconstruction plate
and suture by planes. No patient received bone graft simultaneously with lesion

resection.
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Mandibular reconstruction and Hyperbaric Oxygen Therapy (HBO)
Protocol

Around the sixth month after surgery for resection of the mandibular tumors,
patients returned to the second phase of treatment. The second stage included
surgery for reconstruction of bone defects and a hyperbaric oxygen therapy
protocol. Before the surgery procedure for mandibular reconstruction, each
patient underwent 10 sessions of oxygen therapy. HBO sessions were
performed in a monoplace chambers where 100% pure oxygen was
administered for 90 minutes under 2.5 ATA (absolute atmosphere). After the
first 10 sessions of HBO, the patients underwent reconstructive surgery.
Computed tomography and prototyping examinations were performed to study
the defect and surgical planning. Under general anesthesia, submandibular
accesses were performed using previous scars. The receptor bed was prepared
through decorticalization using bone wear milling cutters. Immediately
thereafter, nonvascularized bone grafts of iliac crest were removed. The bone
blocks were prepared and shaped to return the mandibular contour and then
adapted to be fixed to the reconstruction plates (Figure 2A-2B). None of the
patients received postoperative maxillomandibular immobilization and were
advised to maintain a pasty liquid diet and to use the prescribed antimicrobial
medication. The day after the surgery for mandibular reconstruction, 40
postoperative HBO sessions were started, following the same protocol of the
sessions prior to surgery. None of the seven patients included in the study had
any postoperative complications. No infection, suture dehiscence or failure to

incorporate bone grafts was observed.

Implant placement in immediate loading and collection of bone biopsies
for histological and microtomographic analysis

The third stage of the treatment of the patients with benign tumors of the
mandible consisted of the installation of dental implants on the reconstructed
areas with non-vascular grafts of iliac crest. A prosthetic planning was
performed and then conventional surgical guides were made for the installation
of the implants in the grafted areas (figure 3). During the drilling for the
installation of the implants it was possible to verify a high density at the site of

the grafted bone. The implants installed had a conical design and morse taper
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connection. All the implants installed had torque above 35 Ncm and provisional
prostheses were captured in immediate load. Before performing the suture of
the surgical wound, bone biopsies were collected using 4 mm trephine in two
areas of the grafted bone tissue for histologic and microtomographic analysis.
Area (A), referring to the center of the graft and area (B), referring to the
periphery (Figure 4). Biopsies were collected in regions that did not compromise
rehabilitation with dental implants. All collected material was stored in 10%

formaldehyde.

MicroCT evaluation

For assessment of the bone micro-architecture, the bone sample was examined
using a desktop microCT system, commercially available as SkyScan 1272
(Bruker, Kontich, Belgium). During scanning, the bone sample was placed in the
polyethylene tube and immobilized inside the tubes by means of soft modeling
clay.

The scanning parameters were 8 um pixel size, 50 kV X-ray voltage, 160 mA
electric current and 0.5 mm Al filter. Subsequently, the reconstructed 3D data
sets were quantified using CTAn automated image analysis system (Figure 5A-
5C), (Bruker, Kontich, Belgium). For this, the volume of interest (VOI) for cortical
analyses was selected and extending totally 200 slices. Trabecular bone
microarchitecture was assessed and was characterized by bone volume fraction
(BVITV), trabecular number (TbN), trabecular thickness (TbTh) and trabecular

separation (TbSp) according to standard procedureszo'

Histological Analysis

The retrieved biopsies were routinely processed for light microscopy, and 6-um
thin sections stained with hematoxilin-eosin were used for descriptive
histological analysis using a DIASTAR light microscope (Leica Reichert & Jung
products,Wetzlar, Germany) connected to a Leica Microsystems DFC-300-FX
digital camera (Leica Microsystems, Wetzlar, Germany). Observations were
made in the whole biopsy looking for a comparison between remodeled and un-
remodeled grafted bone that allowed the distinction of three areas: (1) possible

areas comprising the preexisting residual bone (e.g., residual maxillary bone),
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closer to the borders of the graft; (2) area comprising the interface between the
grafted bone and the host bone; and (3) areas comprising the still unremodeled
area of the graft bone. The delineation of the unremodeled bone was made
based in histological criteria, e.g., absence of nucleus in osteocytes lacunae

and local absence of capillaries.

RESULTS

MicroCT analysis — morphologic parameters

The mean values and standard deviation of BV/TV, bone volume fraction (%),
TbN, trabecular number (1/mm), TbTh, trabecular thickness (mm) and TbSp,
trabecular separation (mm) are shown on table 1. The analyzed data presented
a normal distribution (Shapiro-Wilk, p> 0.05) and homogeneity of variance
(Levene's test, p> 0.05). Therefore, the Student's t-test was used to verify the
difference between the graft center and perifery. The level of probability was set
at 95% for both analyzes, and statistical tests were performed using the
statistical package SigmaPlot® System version 12.0 (Systat Institute Inc, San
Jose, CA, USA).

Histological Analysis

The microscopic analysis of the biopsies showed small or no areas of necrotic
bone considering the full biopsy (as seen on Figures 6 and 7), with exuberant
osteocytes all over the chosen fields of view (as seen on Figure 7 and 9).
Several and exuberant lines of reversion are present, indicating advanced stage
of remodeling of these grafts, with no evident perception of difference between
the grafted and the host bone. Considering all evaluated grafts, it is observed
that the largest area of the grafts were completely remodeled after the selected
healing period.

Considering the two regions evaluated at each grafted site (graft center
and periphery), advanced remodeling stage can be observed for all patients
included in the study. In general, the tissue presented an advanced degree of
cellular presence, with exuberant osteocytes, osteoblasts in the activation
phase or already functional, associated to a neoformed bone matrix in several

stages of organization, varying from the initial stage of maturation to well mature
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bone tissue organized. The absence of indicative foci of cartilaginous tissue
suggests that the replacement (remodeling) of the graft occurred directly, with
emphasis on the process of intramembranous ossification. In this scenario,
aspects such as high degree of neovascularization, advanced tissue
organization, and high number of centers where bone remodeling is occurring
are evident, together with a reduced number of osteoclasts (which should be
present in greater number at an earlier stage during the remodeling period), a
high number of active osteoblasts (seen in position of bone matrix secretion),
and morphological aspects indicative of recent formation seen for osteocytes.

In foci where necrotic (non-remodeled) tissue still exists, this is
completely surrounded by tissue that has already been remodeled, and
inflammatory cells that could indicate any kind of immune or inflammatory
reaction to the graft are not seen. In the periphery of these regions few
osteoclasts are seen, indicating that the process of osteogenesis is occurring in
prevalence to the process of osteolysis. Such a feature is also indicative that
such islands of necrotic material will now be gradually replaced by neoformed

tissue without impairing the bone cell homeostasis.

DISCUSSION

The use of hyperbaric oxygen therapy has been indicated with adjuvant therapy
for several treatments that require Iincreased neovascularization and
neosteogenesis®'®. However, studies evaluating the effects of HBO on non-
vascularized autogenous bone grafts for mandibular reconstructions in humans
are still unrecognized, being conducted only in animal experiments"’.

In this study, two methods (microtomographic and histological analysis)
were used to evaluate the bone tissue used as a graft after the use of HBO. In
recent years, the use of high-resolution micro—computed tomography imaging to
assess trabecular and cortical bone morphology in animal and human
specimens has grown immensely. Although histologic analyses provides unique
information on cellularity and dynamic indices of bone remodeling, they have
limitations with respect to assessment of bone microarchitecture because
structural parameters are derived from stereologic analysis of a few 2D
sections, usually assuming that the underlying structure is platelike”. In

comparison, high-resolution 3D imaging techniques, such as mCT, directly
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measure bone microarchitecture without relying on stereologic models®. This
method has been recommended as the gold standard for bone sample analysis
because it allows 3-dimensional measurements and good correlation with
histomorphometric data®??.

Bone volume fraction (BV/TV), trabecular number (TbN), trabecular
thickness (TbTh), and trabecular separation (TbSp) are the most common
parameters used to describe bone microarchitecture? and they were calculated
in this study considering two areas, graft center and periphery. Bone
microarchitecture was assessed based on the histomorphometric parameters
proposed by21. We observed that in the half of the samples of this study
considering graft center and periphery, the fraction of bone volume (BV/TV),
corresponds to more than 50% of the analysed area. These data may suggest
that both grafted areas represent an excellent stage of bone remodeling and
can be correlated with histological description. The values of trabecular number
(TbN), trabecular thickness (TbTh) and trabecular separation (TbSp) obtained in
this study do not show differences between graft center and periphery. This
result may mean that both areas presented the same quality of bone
remodeling. These same aspects were observed in the histological evaluation.
Considering the two regions evaluated at each grafted site (graft center and
periphery), advanced remodeling stage was observed for all patients included in
the study. Another important aspect of these findings is the suggestion that
neovascularization from the periosteum is more intense than neovascularization
from the recipient bone segment. This study does not allow us to conclude that
the hyperbaric oxygen therapy protocol was essential for successful
reconstruction. However, the results obtained by the microtomographic analysis
showing the similarity of bone remodeling between the regions analyzed in
large autogenous bone grafts like those in this study may be associated with the
presence of the hyperbaric oxygen therapy protocol to which the patients were

submitted.

In experimental studies HBO have been shown to have positive effects
on tissue regeneration and angiogenesis, therefore, HBO may be an additional
valuable therapeutic measure to improve bone regeneration?®?. There are now

several different commercially available micro-CT systems, and as a result,
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there are various approaches to image acquisition, image evaluation, and
reporting of outcomes?®, so this lack of consistency makes it difficult to interpret
reported results and to compare findings with our study. However, the
microtomography system used in this research is similar to the system used by
Kan et al*’. The histological and microtomographic results presented in the
research performed by these authors showed an increase in bone healing after
the use of hyperbaric oxygen therapy. Contrary to the research by Kan et al?,
who conducted a study in animals with test group and control group, in our
study we only have a group of patients who received treatment for bone
reconstruction and hyperbaric oxygen therapy protocol. The proposal to conduct
the study in humans with a control group (group of patients who would not
receive the hyperbaric oxygen therapy protocol) was not approved by the ethics
committee, since it was interpreted that a group of patients could not fail to

benefit with the possible positive results of the therapy instituted.

Pogrel et al’ reported risks for the use of non-vascularized autogenous
grafts greater than 9 cm. In our study, there were no postoperative
complications such as non-union, infection or suture dehiscence. In the third
phase of the research (installation of implants and collection of osseous
samples), it was possible to clinically observe an adequate maintenance of the
volume of the bone graft, including the grafts used in the defects with
dimensions larger than 9 cm. In the third phase, dental implants were installed
in immediate loading, when it was possible to clinically observe a high bone
density, revealing an important change in the bone architecture, since the iliac

crest graft is predominantly trabecular®®.

It is important to note that the literature does not establish a
standardization regarding the number of sessions for hyperbaric oxygen therapy
protocols. More studies need to be done to define the optimal number of
sessions for this therapy. Another important fact that is not well defined in the
literature refers to the recommendation of preoperative hyperbaric oxygen

therapy sessions.

In conclusion, within the limitations of this study, the use of hyperbaric

oxygen therapy suggests a better predictability for the incorporation and
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maintenance of the volume and viability of non-vascularized autogenous bone

grafts used for reconstruction of major mandibular defects.
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TABLE

Table 1 - Mean values and standard deviation of BV/TV, bone volume fraction (%),
TbN, trabecular number (1/mm), TbTh, trabecular thickness (mm) and TbSp,

trabecular separation (mm)

BV/TV (%) TbN (1/mm) TbTh (mm) TbSp (mm)

Graft center 4748 £2750 A 0,0025+00018 A 207,68 4436 A 314,43 + 16643 A
Graft perifery ~ 50,63 1291 A 0,0023+0,0008 A 197,23 +£29.86 A 310,11 £36,81 A

Mean values and standard deviation with same letters are not significantly diferente between regions (p > 0.05).

FIGURES

Figure 1 - Extensive mandibular defect after treatment of odontogenic tumor. Patient
referred to the Oral and Maxillo Facial Surgery service for bone reconstruction.

T e
Figure 2A - The bone blocks were prepared and shaped to return the mandibular contour
and then adapted to be fixed to the reconstruction plates.
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Figure 2B - Radiographic appearance pre and post mandibular reconstruction with
nonvascularized iliac crest graft.

Figure 3 - Third phase: Oral rehabilitation with installation of dental implants and
immediate loading.

Figure 4 - Collection of bone samples at the center and peripher the nonvascularized
iliac crest graft.
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Figure 2A - Image acquisition param
software.

Figure 2B -. Bone samples after reconstruction by the NRecon software are visualized
in 3D position using the DataViewer software.

Figure 2C - The bone samples are prepared for analysis using CT Analysis Software.

37



Figure 6. Photomicrograph of an overview of the biopsy area corresponding to the
center of the autogenous bone grafts. No areas of necrotic bone are seen. Overall,
exuberant osteocytes are present all over the chosen fields of view, with several and

exuberant lines of reversion are present, indicating advanced stage of remodeling.

100 um

Figure 7. A higher magnification showing a frame of the previous micrograph, showing
an advanced remodeling stage with several reversion lines and lamellar bone, without
the presence of necrotic bone. A large number of exuberant osteocytes in lacunae is

associated to non lamellar arrangement typical of newly remodeled bone.
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Figure 8. Photomicrograph of an overview of the biopsy area corresponding to the
periphery of the autogenous bone grafts. Although an advanced stage of remodeling is

visible, some areas of necrotic bone are seen.

* r——
100 um

Figure 9. A higher magnification showing a frame of the previous micrograph. Blood
vessels penetrating in the original Haversian system of the grafted bone, with active
osteoblasts and newly formed primary bone. In the boundaries, remodeled and viable

bone can be seen, integrated to the grafted material (still necrotic, marked with a *).
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report, we are describing now more specifically each case, about the origin of the
lesion and bone defect. Everything that was common for all cases is described
together. Unfortunately we did not make any laboratory tests on bone augmentation,
this is clear now on the text. We also suggest more research related to this topic, in
order to determine a protocol for this kind of complex treatment. About the figures, we
tried to show more of each case, in order to make the presentation more completed. All
the changes are highlighted in RED on the manuscript.

Sincerely,
Lima, LB (03/10/2016)
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INTRODUCTION

Treatment of facial tumors by mandibulectomy can cause severe esthetic,
functional and psychosocial issues. Reconstruction of facial bone defects is challenging,
generally involving multidisciplinary approaches to rehabilitate affected patients. Large
reconstructions using free bone grafts are possible, though, some patients require special
attention when comes the time to decide which type of reconstruction procedure will be
performed, such as cancer patients and patients under bisphosphonate treatment.’
Additionally, these grafts may present increased difficulty to be incorporated when
compared to vascularized bone grafts?>. Thus, the association of hyperbaric oxygen
therapy (HOT) in accelerating healing of bone grafts has been stimulated due to the

potential neo-osteogenesis and angiogenesis offered by this thecnique?®.
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Oral rehabilitation following bone reconstruction is commonly indicated and
conducted using different techniques. Implant-supported restorations are the primary
restorative option, since dental implants can be successfully installed over grafted areas
after bone maturing period”. However, the ideal loading moment of such implants still
figures as a controversial theme. Although some studies suggest that adequate
osseointegration is possible after immediate loading of implants in reconstructed areas!'”-
12

This report describes three cases of mandibulectomy followed by reconstruction
using free iliac bone grafting associated to hyperbaric oxygen therapy and rehabilitation

with immediate prosthetic loading of implants.

CLINICAL REPORT

Three patients diagnosed with odontogenic tumors were submitted to segmental
or partial mandibulectomy followed by installation of reconstructive titanium plates for
maintaining facial contour and prevent bone fractures. Patient number one was a 29 years
old woman, who presented an Osteoblastoma on the posterior right side of the mandible,
which was confirmed with the pathological analysis after the initial biopsy. A partial
mandibulectomy was developed and installation of a reconstruction plate of 2.4mm
(Neoortho, Curitiba, PR, Brazil) was made to prevent bone fractures. After six months
the reconstruction procedure was performed using nonvascularized iliac bone graft,
which was fixed using three titanium miniplates and 4 screws for each one, system 2.0mm
(Neoortho, Curitiba, PR, Brazil). The second one was 38 years old male patient,
diagnosed with Ameloblastoma on the left body region of the mandible, The treatment

consisted of a segmental mandibulectomy of the region and installation of a
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reconstruction plate of 2.4mm (Neoortho, Curitiba, PR, Brazil) to maintain the
mandibular perimeter and facial contour. After five months, a reconstructive procedure,
using the anterior iliac crest as a donor site to the nonvascularized bone graft was
performed. The bone graft was fixed on the reconstructive plate previously installed. The
third case we report here is about a 32 years old female who showed volumetric
augmentation of the left region of the mandibular body, diagnosed as an Ameloblastoma,
and treated with partial mandbulectomy and installation of a reconstruction plate of
2.4mm (Neoortho, Curitiba, PR, Brazil) to prevent bone fractures. After approximately
six months, a nonvascularized bone graft removed from the anterior iliac crest was used
to reconstruct the defect. It was fixed with three miniplates, 2.0mm system (Neoortho,
Curitiba, PR, Brazil). All patients underwent a protocol of hyperbaric oxygen therapy
(HOT). The HOT protocol used consisted of patients inhaling 100% O2 for 90 minutes
at 2.4 atmosphere absolute pressure (ATA), for 10 sessions prior to reconstructive surgery
and 20 sessions later.

Surgery for mandibular reconstruction was performed by submandibular access,
location of defect and preparation of the recipient area with small perforations. Then, iliac
crest bone blocks were adapted and fixed with plates and screws in the previous prepared
area (Figure 1) like reported here. After six months, the evaluation of the panoramic
radiographies of each patient revealed good adaptation and incorporation of the bone
grafts to the recipient area (Figure 2a, 2b, 2¢). None of the patients presented infections
or pain after the reconstruction process or along the 6 months following surgery (Figure
3a, 3b, 3¢)

The planning for implant placement was initiated with confection of provisional

removable partial dentures. After adjustments, impressions of the removable dentures
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were taken with putty Vinyl Polysiloxane Impression Material (VPS) (Express XT, 3M-
ESPE, St. Paul, MN, USA) and self-curing resin surgical guides were obtained by
duplication (Figures 4a, 4b and 4c). Then, conical-shape Morse taper implants (Drive
CM; Neodent, Curitiba, PR, Brazil) were placed into the grafted areas following the
manufacturer recommendations. All implants reached primary stability above 45 Ncm
and were immediately loaded by converting the provisional removable partial dentures
into implant-supported fixed partial dentures.

This step was performed by removing the base of the removable partial dentures
with diamond discs and perforating the regions corresponding to the position of the
implants for capturing the provisional components screwed on conical abutments (CM
Mini Conical Abutment, Neodent) with self-curing resin (Dura-Liner II, Reliance Dental
Mftg, Worth, IL, USA) (Figures Sa and 5b). After, filling the remaining spaces between
the provisional components with self-curing resin, the provisional implant-supported
dentures were finished and polished using carbide and (H79E, Komet Dental, Lemgo,
Germany) and diamond burs (170-171, Komet Dental) (Figure 6). The provisional
dentures were installed and the occlusion was checked and adjusted in centric and
eccentric movements, allowing only functional contacts to reach the prostheses (Figures
7a, 7b and 7c).

Six months after implant placement and prosthetic immediate loading, none of the
patients presented pain, inflammation or infection in the operated sites. Evaluation of
panoramic radiographies revealed no radiolucency around the implants (Figure 8a, 8b and
8c). The provisional dentures remained satisfactory and stable without any screw

loosening until the last visit.
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DISCUSSION

Oral and maxillofacial rehabilitation of patients with major defects in facial bones
is challenging. Facial trauma or treatment of jaw tumors can result in bone loss affecting
facial contour, speech and chewing. Psychological issues may also affect these patients.
The reconstruction of facial bones that undergone resection with bone grafting is
commonly indicated in these cases. Although patients treated for cancer and that who
received bisphosphonate therapy must be observed separately, since the reconstruction
with autogenous free bone graft nonvascularized and even vascularized ones are
controversial because of the possibility of side effects on bone healing and the risk of
transferring cancer cells'!. However, when the indication is appropriate, placement of
dental implants and the following prosthetic rehabilitation is an excellent treatment to
recover masticatory ability, improved function, with better digestion and good diction in
reconstructed areas. Meanwhile, the quality of bone tissue determines the success of
implant-based rehabilitations.

The resorption of nonvascularized bone grafts is an important consideration when
treatment planning includes reconstruction of hard tissues, and placement of dental
implants associated to fixed prosthetic restorations. Some authors indicate that
nonvascularized onlay iliac bone block grafts may present more resorption than
intramembranous bone grafts, such as ramus, symphysis, and calvaria blocks®. As an
alternative to nonvascularized bone grafts there are the vascularized ones, which can be
inserted at the same time as the initial surgery with soft tissue been supplied
simultaneously, also the graft can be placed in irradiated tissue, and implants can be
placed primarily®®, all this contributing to a less bone resorption process. On the other

hand figures the HOT that works as an adjunct to successful treatment in mandibular bone
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reconstructions. HOT can stimulate angiogenesis and osteogenesis, thus favoring tissue
repair and the overall success of bone reconstructive procedures®®. Therefore,
incorporation of bone grafts may be facilitated by stimulation of angiogenesis, since
increased vascularization of grafted bone tissues implies in decreased resorption of the
reconstructed area®*. This provides better preservation of tissues to receive dental
implants. Hyperbaric oxigen therapy also presents bacteriostatic and bactericidal effects,
therefore preventing infections in bone grafted sites.

A limitation for a complete rehabilitation described in this report is the long time
taken from the resection of the tumor until the definitive implant-based fixed prosthesis
is installed. Trying to overcome this issue, some authors have performed one stage
procedures, by placing endosteal implants during the reconstruction surgery'*!>. This
approach assumes that integration of bone graft and osseointegration of implants occur
simultaneously, being an alternative for decreasing treatment time. Others have suggested
that a second surgery for placing dental implants after the grafted bone is completely
healed, would be more predictable!":!¢. Problems such as inadequate position of implants,
excessive proximity, lack of parallelism, among others, can be experienced when one
stage surgery approach is performed!’. On the other hand, it has been shown that waiting
healing period of the bone graft before placing implants, allows adequate
revascularization and remodeling process to happen, commonly resulting in increased
success rates'1%1% The treatment used in the three cases presented is in agreement with
this sequence and the authors considered the healing time of the bone graft before placing
the endosteal implants.

Some authors advocate that a waiting period varying from 3 to 6 months is ideal

19,20

for allowing osseointegration before the prosthesis installation'™“", other investigators,
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have shown good results when performing immediate loading in implants placed in areas
previously submitted to reconstruction with autogenous bone grafts!®!2. When good
quality of the grafted bone is observed and primary stability is achieved during the
implant placement, immediate loading can be performed with a provisional denture'®,
since the functional loading of implants installed in bone grafts has been shown to reduce
bone resorption”.

The work group, who treated these cases, do not have a microvascular surgery
team at their disposal, therefore since the HOT is available and shows good effects, it was
the choice to benefit the patients. In the cases reported, a positive change in bone density
was observed during drilling for implant placement in the grafted area when compared to
the free iliac bone graft of origin. This observation was clinic, since no core sample was
taken to microscopic analysis and percentage comparison. The good primary stability of
the implants allowed the prosthetic immediate loading using fixed provisional dentures,
anticipating the return of masticatory function to the patients. Although functional and
esthetic recovery have been achieved with these complex treatments, future clinical
researches should be encourage to stablish the adequate protocol when design this kind
of treatment. The restorative approach described resulted in improved nutrition capacity,
muscular equilibrium, good facial appearance, besides better quality of life for the

patients.
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CAPTIONS TO FIGURES:

Figure 1 — Surgical procedure of mandibular reconstruction with iliac crest blocks (Patient

2).

Figure 2 — a, b, ¢) Panoramic radiographies showing adequate healing of bone grafts in

patients 1,2 and 3 respectively.

Figure 3 — a, b c) Intraoral aspect after the healing period of reconstruction procedure,

before dental implant installation in patient 1, 2 and 3 respectively.

Figure 4 — Patient 1: a) Provisional removable partial denture. b) Duplicated provisional
removable partial denture turned into surgical guide. ¢) Surgical guide positioned for

dental implant procedure.

Figure 5 — Patient 2: a) Provisional components screwed on conical abutments prepared
for denture capturing. b) Provisional components captured on removal partial denture

with self-curing resin.
Figure 6 — Provisional implant-supported denture ready for installation (Patient 2).

Figure 7 — a, b, ¢) Provisional implant-supported denture installed respectively in patient

1,2 and 3.

Figure 8 — a, b, ¢) Panoramic radiographies showing adequate positioning of dental

implants and good maintenance of graft height, respectively patient 1, 2 and 3.
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TABLES

Table 1 — Details of each patient:

Patient Age Gender Pathology

1 29 Female Osteoblastoma
2 38 Male Ameloblastoma
3 32 Female Ameloblastoma

HOT*

Yes
Yes
Yes

Free bone
graft type
Iliac crest
Iliac crest

Tliac crest

Dental
implants
3

4

4

Failures
observed
None
None

None

* Hyperbaric oxygen therapy
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Abstract

Background Reconstruction of mandibular defects after tu-
mor resection is a challenge to the head and neck surgeon
because of associated functional and esthetic problems. The
intention of mandibular reconstructive surgery is to achieve
maximum possible functionality, which means the restora-
tion of masticatory function and speech with a good esthetic
result. Hyperbaric oxygen therapy (HBO) is already a well-
accepted adjunct in the treatment of extensive bone defects.
It has been shown to enhance osteogenesis and improve soft
tissue wound healing in a variety of circumstances.

Case report The following case report describes a 29-year-
old woman who was diagnosed with mandibular ameloblas-
toma. The treatment of choice is resection with mandibular

base maintenance. The patient underwent 10 sessions of

hyperbaric oxygen therapy and subsequent nonvascularized
iliac crest graft. Six months after, mandibular reconstruction
is possible to observe the preservation of mandibular con-
touring and facial esthetics. A panoramic radiograph revealed
good positioning of the bone graft and volume maintenance.
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Discussion The mandibular reconstruction is extremely im-
portant for the rehabilitation of the patient who underwent
bone resection. The restoration of mandibular function and
facial esthetics is essential to maintain the quality of life.
The use of HBO in mandibular reconstruction is an impor-
tant adjunct to successful treatment, however, more studies
are needed to establish the best modalities of rehabilitation.

Keywords Bone graft - Hyperbaric oxygen therapy -
Reconstruction

Background

The World Health Organization (WHO) classifies amelo-
blastomas as benign odontogenic tumors formed by odonto-
genic epithelium with fibrous mature stroma, but without
odontogenic ectomesenchyme [1]. Most cases are located in
the posterior region of the mandible (80 %). An extensive
literature review concluded that radical resection is the only
predictable form of treatment for ameloblastomas [2]. How-
ever, mandibular resection often involves the loss of an
important bone segment, including teeth. Mandibular bone
defects can cause asymmetry, facial disharmony, and tooth
loss compromises chewing.

The reconstruction approach can be done through free
vascularized bone grafts or free bone grafts, with satisfacto-
ry results. The iliac crest is routinely used as the donor site
[3]; however, the reconstruction of extensive bone defects in
maxillofacial area is still challenging. The mandibular re-
construction after resection of tumors is extremely important
to improve the quality of life. The mandibular function and
facial esthetics are important aspects to be preserved.

The use of hyperbaric oxygen therapy (HBO) is an inter-
esting complement for bony reconstruction because it
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stimulates angiogenesis and osteogenesis, important phe-
nomena during free bone graft incorporation [4-6]. This
paper describes a case of patient with mandibular amelo-
blastoma, treated by resection, followed by mandibular bone
reconstruction. The iliac crest bone and hyperbaric oxygen
therapy was used for reconstruction. The incorporation of
the bone graft is facilitated by stimulation of angiogenesis.

Case report

A 29-year-old woman was diagnosed with a solid ame-
loblastoma. The radiographs and computed tomography
scan revealed a multilocular radiolucent area in the left
posterior site of the mandible causing root resorption and
bone expansion (Fig. la, b). An incisional biopsy con-
firms the diagnosis of solid ameloblastoma. The treatment
of choice was segmental mandibular resection, preserving the
mandible basis. Through a submandibular approach, the

resection was performed with reciprocating saws (Fig. 2a,
b). The mandibular basis was preserved and a load-
bearing reconstruction plate was installed to prevent a
possible fracture. It was not possible to preserve the
inferior alveolar nerve, which was in intimate association
with tumor. Orthodontic brackets were installed to prevent
extrusion of the upper left teeth.

The mandibular reconstruction was performed 7 months
after resection. The patient was informed about the ben-
efits of hyperbaric oxygen therapy and agreed to hold the
sessions before and after surgery. The hyperbaric oxygen
therapy protocol used consists in 10 sessions prior to recon-
structive surgery and 40 sessions after. Reconstructive surgery
was performed through the preexisting submandibular access.
The region to be reconstructed was exposed and iliac bone
graft was removed (Fig. 3). Based on a future rehabilitation
with dental implants and respecting the mandibular anatomy,
the bone graft was divided into three blocks and positioned in
the area of the mandibular defect. Miniplates (2.0 System)

Fig. 1 a, b Preoperative radiograph and computed tomography scan showing a multilocular mandibular lesion causing dental resorption and bone

expansion
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Fig. 2 a, b Perioperative view and resection of the tumor. Placement
of premodeled fixation plate

were used for fixation of the grafted bone blocks (Fig. 4).
Six months after, mandibular reconstruction is possible to
observe the preservation of mandibular contouring and
facial esthetics. A panoramic radiograph revealed good
positioning of the bone graft and volume maintenance

(Fig. 5).

Discussion

The treatment of odontogenic tumors affecting the jaw
bones often requires extensive resections and results in
loss of bone continuity, modifying the contour of the
face. These resections, in some cases may cause facial
deformity compromising the function and facial esthetics
[2, 7].

Fig. 3 Exposure of the area to be reconstructed

Fig. 4 Reconstruction of the defect with iliac bone graft and use of
titanium miniplates for fixation of the grafted bone blocks

Reconstruction plates (load-bearing systems) are used
to stabilize the bone segments, especially in segmental
mandibulectomy, improving facial contour after the resec-
tion [7]. However, in cases where it is possible to preserve the
mandibular basis, those can be used to strengthen and prevent
a future fracture, as reported in the present case. The used load
bearing system favors the distribution of forces in the fixation
material, providing greater resistance to the mandible. It is
important to note that in such cases, during the bone recon-
struction, it may be necessary to remove this material for
adequate positioning and fixation of the grafts.

Mandibular reconstruction is extremely important for
the rehabilitation of the patient who underwent bone
resection. The restoration of mandibular function and
facial esthetics is essential to maintain the quality of life
[2, 7]. The autogenous bone graft is chosen to be used in
maxillofacial reconstruction [5]. The grafts can be vascu-
larized bone grafts or may be free bone grafts [3]. The
iliac crest is routinely used as a donor site. In this case,
the reconstruction plate was previously removed; a block
of iliac bone was divided into three parts and placed in
the region of the bone defect using 2.0 fixation plates.
This planning was chosen due to the presence of suffi-
cient mandibular basis for providing resistance to the
mandible. Also, these plates and screws could, in this
case allow adequate stability of the grafted bone.

Fig. 5 Postoperative radiograph showing a good positioning of the
bone graft and volume maintenance
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It is clear that understanding the cellular pathways that
regulate angiogenesis during the repair process is extremely
necessary. The use of HBO therapy in mandibular reconstruc-
tion is an important adjunct to successful treatment. Important
biological events such as angiogenesis and osteogenesis are
also stimulated by HBO, enhancing tissue repair and increas-
ing the overall success of reconstruction procedures [4, §].
The incorporation of the bone graft is facilitated by stimula-
tion of angiogenesis. The bactericidal and bacteriostatic prop-
ertiecs of HBO prevent infections in reconstructed sites.
Improved vascularization of grafted tissue implies decreased
resorption of bone graft [4, 6, 8]. This provides better preser-
vation of tissues which eventually receive dental implants.
The HBO in association with mandibular bone reconstruc-
tions is an interest alterative for rehabilitation and contributes
significantly to the success of the procedure, providing a better
quality of life for patients.

On the other hand, Madanecki et al. [9] describes that
hypoxia is the strongest activator of intrinsic angiogenesis,
via the HIF-1« pathway, thus the HBO therapy could inhibit
angiogenesis. Although the pathways of angiogenesis have
been extensively studied, there is limited information re-
garding the role of HBO and more studies are needed to
establish the best modalities of treatment.

Conflicts of interest The authors declare that they have no conflict
of interest.
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RESUMO

A reconstrugdo de defeitos mandibulares adquiridos devido a cirurgia ablativa ainda é
um desafio. O padrio ouro no tratamento é a instalacio de placas de reconstrugio de
titdnio e associagdo com enxerto 6sseo. O uso de oxigenoterapia hiperbarica (OHB)
é um complemento interessante para a reconstru¢ao 9ssea, pois estimula a angio-
génese e a osteogénese, muito importantes durante a incorporagdo do enxerto 6s-
seo nao-vascularizado. O presente artigo descreve a abordagem de um osteoblastoma
mandibular ermn uma mulher de 30 anos, em que o tratamento de escolha foi a resseccio
do tumor com a manutengao de base mandibular. A paciente foi submetida a 10 sessdes
prévias de oxigenoterapia hiperbarica e a outras 40 apds a reconstrugdo. O enxerto nio-
-vascularizado de crista iliaca foi realizado 12 meses depois da primeira cirurgia. Seis
meses apos a reconstrugdo mandibular, foi possivel observar a preservacio do contorno
mandibular e estética facial. A radiografia panoramica revelou bom posicionamento do
enxerto dsseo e manutencio de volume dsseo. A reconstrucio mandibular é extrema-
mente importante para a reabilitacdo do paciente submetido a ressec¢io dssea. O uso
da oxigenoterapia hiperbérica na reconstrucao mandibular é um complemento impor-
tante para o sucesso do tratamento; no entanto, mais estudos sdo necessarios para
estabelecer as melhores formas de reabilitacio.

Palavras-chave: Enxerto 6sseo. Oxigenoterapia hiperbérica. Reconstrugio mandibular.
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INTRODUCAO

O osteoblastoma é um raro tumor 6sseo prima-
rio, encontrado com maior frequéncia na coluna ver-
tebral e em ossos longos®. Em penas 15% dos casos ha
acometimento do esqueleto maxilofacial*?. Apresenta
predilegdo pela mandibula, promovendo destruicdo e
expansio das corticais dsseas™?. O tratamento indica-
do para essa lesdo é a excisdo cirurgica por meio de
ressecgdo total do tumor. A resse¢do pode ser margi-
nal, preservando a base mandibular, ou segmentar,
com perda da continuidade 0ssea™*.

Os grandes defeitos dsseos decorrentes do tra-
tamento cirtrgico dos tumores que acometem o es-
queleto maxilofacial promovem assimetria da face e
comprometimento da fala e da alimenta¢io, causando
desconforto psicolégico e influenciando diretamente
na qualidade de vida dos pacientes®**. O padrido-ouro
para reconstrucdo ¢ssea mandibular consiste na utili-
zacdo de enxertos autégenos, com predilecdo pela cris-
ta iliaca e fibula, no entanto, um dos maiores desafios
esta na utilizagdo de enxertos ndo vascularizados para
reconstru¢io de defeitos maiores que 9cm**®, A revas-
cularizacio e a capacidade osteogénica do tecido ¢sseo
enxertado sdo reduzidas quanto maior for a dimensao
dos defeitos***,

O uso da oxigenoterapia hiperbdrica tem sido indi-
cado no tratamento de lesdes que apresentam compro-
metimento da vascularizacio, estimulando a neoangio-
génese e a neo-osteogénse, melhorando a capacidade de
reparo dos tecidos comprometidos. Essa terapia consiste
na administragdo de oxigénio a 100% sob uma pressio
atmosférica de 2,5 ATA (atmosfera absoluta)”®?. As ses-
sdes de oxigenacdo hiperbdarica sdo realizadas em contéi-
neres, também chamados de camaras hiperbdricas, que
podem hospedar um ou multiplos pacientes.

O objetivo do presente trabalho é apresentar o tra-
tamento reconstrutivo de um extenso defeito mandibu-
lar causado pela resseccio de um osteoblastoma, utili-
zando enxerto dsseo autdgeno de crista ilfaca associado
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a oxigenoterapia hiperbérica, permitindo a instalacao de
implantes e a confeccao de proteses dentérias.

RELATO DE CASO

Paciente do sexo feminino, aos 30 anos de idade,
com queixa de discreto aumento volumétrico da face
do lado direito, notado inicialmente seis meses antes.
O exame intrabucal revelou expansio da cortical dssea
vestibular do corpo da mandibula na regiio do dente 46,
ausente. A radiografia e a tomografia computadorizada
revelaram uma érea radioltcida unilocular com expansio
e destrui¢do Gssea no corpo mandibular direito. A biop-
sia incisional foi realizada sob anestesia local, e a andlise
histopatoldgica revelou um osteoblastoma. O tratamento
de escolha consistiu em ressec¢ao marginal da mandibula
por acesso submandibular. A resseccio envolveu os den-
tes 44 a 48, com manutencio da base da mandibula; no
entanto, realizou-se a instala¢ao de urmna placa de recons-
trugdo de 2,4mm, do tipo carga suportada, para reforgo
e prevengdo de possiveis fraturas no perfodo pés-opera-
torio (Fig. 1). Foi utilizada aparatologia ortoddntica para
prevenir a extrusio dos dentes superiores direitos.

Sels meses apds a ressecgdo, a cirurgia reconstruti-
va foi planejada utilizando-se enxerto ndo vascularizado
de crista ilfaca, associado a oxigenoterapia hiperbarica.
O protocolo de oxigenagdo hiperbérica constou de 10
sessdes no pré-operatdrio e 40 sessdes no pds-operatorio.
A cirurgia reconstrutiva foi realizada por meio do mesmo
acesso submandibular utilizado para a ressec¢io. A érea
do defeito foi exposta e as bordas do defeito dsseo foram
decorticalizadas com broca, preparando o leito receptor
do enxerto. A crista iliaca foi removida e divida em blocos
para melhor adaptacio ao corpe mandibular, restituindo o
contorno e favorecendo a instalagio de implantes (Fig. 3).

Sete meses apGs a reconstrucio ossea, foram
instalados implantes ossecintegraveis e construida
prétese sobre implantes em carga imediata (Fig. 4).
A paciente encontra-se em controle pds-operatorio ha
doze meses, sem sinais de recidivas ou complica¢des.

J Braz Coll Oral Maxillofac Surg. 2015 jan-abr; 1(1):46-52
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Figura 1: Tomografia computadorizada e radiografia panoramica pré-operatdrias: uma drea radioldcida unilocular causando deslocamento dentdrio e
expansdo 6ssea na regido do corpo mandibular direito.
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Figura 2: Vistas trans-operatdrias e resseccdo do tumor. Colocacdo de placa de fixacdo, para refor¢o da mandibula.
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Figura 3: Vistas clinicas e radiografica da reconstrugdo do defeito mandibular, com enxerto 6sseo de crista iliaca e uso de miniplacas de titanio para
fixagdo dos blocos (sseos.
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Figura 4: Vistas clinicas e radiografica pds-operatérias mostrando a instalagdo de implantes dentdrios, bom posicionamento do enxerto 6sseo, com
manutencao de volume, e reabilitagdo oclusal com prétese implantossuportada.

DISCUSSAO

Um dos desafios da reconstrucio ¢ssea mandibular
refere-se 4 utilizagdo de enxertos autdgenos nio vas-
cularizados na restauracio dos defeitos com perda de

56 Usualmente, o tratamento dos tumores

continuidade
mandibulares envolve a resseccio dssea, podendo ser
marginal, quando ha preservagdo da base da mandibu-
la, ou segmentar, quando ha descontinuidade total dos
segmentos 6sseos’””. Segundo trabalhos na literatura,
defeitos dsseos mandibulares com dimensdes acima de

Scmn oferecem risco de aumento de insucesso quando
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sido utilizados enxertos nao vascularizados™®. A revascu-
lariza¢io do enxerto autégeno estd diretamente associa-
da 2 sua incorporacgio pelo leito receptor, bem como 2
manutencio do volume dsseo enxertado”®?.

A oxigenoterapia hiperbérica surge, nesse contexto,
como uma excelente alternativa complementar para as re-
construcdes dsseas, melhorando o prognostico e aumen-
tando a previsibilidade dos grandes enxertos’*. Consiste
na administracio de oxigénio a 100% em uma pressao
ambiente bem maior (geralmente préxima de 2,5 ATA) do
que a encontrada ao nivel do mar, realizada no interior de
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Oxigenoterapla hiperbérica assoclada a reconstrugéo mandibular

camaras hiperbaricas, que podem ser individuais (hospe-
dando apenas um paciente) ou multiplas (com capacida-
de para hospedar varios pacientes). Estudos histolagicos
realizados em animais demonstram resultados favoraveis
quanto a acelera¢io da incorporagdo do enxerto 6sseo,
quando comparados a grupos controles que nao foram
submetidos ao protocolo de oxigenacdo”®. Outras van-
tagens, como a maior capacidade de preenchimento de
defeitos ¢sseos e uma maior quantidade de osso neofor-
mado, também tém sido relatadas.

A agio fisiolégica da OHB tem como alvo tecidos
em estado de hipoxia, ou seja, com menor pressio de
oxigénio (PO,) em relacao aos outros tecidos, exata-
mente como acontece nos enxertos 6sseos, logo apos
sua execucdo’. Durante as sessdes no interior da ca-
mara, ocorre um estado de hiperoxigenagio com ele-
vacao da PO, em todos os tecidos do corpo. Logo apds
o término da sessdo, em poucos minutos, a PO, retor-
na aos niveis normais e ocorre a liberacio de media-
dores quimicos, que estimulam a sintese de colageno
e aceleram o processo de angiogénese e osteogénese,
favorecendo a incorporagio do enxerto pelo aumen-
to da vascularizacdo e diminuicio do potencial de
reabsorcao, além de ocorrer estimulo 2 atividade leu-
cocitaria e aos efeitos bactericida e bacteriostatico®.
Os beneficios fisiol6gicos dessa terapia complementar
téem melhorado o prognadstico das reconstrugdes com
enxertos 0sseos, propiciando melhoria do osso en-
xertado, ndo apenas em quantidade, mas também em
qualidade, o que favorece a reabilitacdo com implantes
dentarios, propiciando melhor estabilidade priméria e
favorecendo a aplicagdo de carga imediata.

Uma das questdes mais pertinentes, no atual estdgio
de aplicacdo dessa terapia, refere-se ao nimero e frequéncia
de sessoes necessirias para a obtengdo de resultados, uma
vez que essa técnica demanda tempo (cada sessdo dura
em torno de 90 minutos) e custos®. Dessa forma, quan-
to menor o nimero de sessdes necessdrias, maior seria a
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4- CONCLUSOES

Dentro das limitagdes deste estudo, o uso de oxigenoterapia hiperbarica
sugere uma melhor previsibilidade para a incorporacéo e manutencao do
volume de enxertos 0sseos autdgenos ndo vascularizados utilizados na

reconstrucao dos grandes defeitos mandibulares.

A partir de analise microtomografica e histolégica de amostras dsseas
de enxertos n&o vascularizados de cristas iliaca utilizados para
reconstrugcdo mandibular em humanos, foi possivel observar avangada
remodelacdo dssea em duas areas desses enxertos (centro e periferia)

de forma equivalente.

Clinicamente, n&o foram observadas complica¢cbes pds-operatorias

mesmo nas reconstrucdes dsseas dos defeitos acima de 9 cm.

A reabilitacdo de pacientes submetidos a reconstrucdo déssea com
enxertos nao vascularizados provenientes de crista iliaca, utilizando
implantes dentarios em carga imediata, € possivel de forma previsivel e

com excelente progndstico.
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microtomografias computadorizadas, imunohistoquimica e histomorfometria de biépsias provenientes de
cada paciente.
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INTRODUCAO

A reconstrucio 6ssea dos maxilares € uma importante etapa na reabilitacdo da face acometida por tumor,
trauma ou defeitos hereditarios. O osso autégeno é o padrdo ouro utilizado nas reconstru¢des de grande
extensdo, podendo ser vascularizados ou ndo vascularizados. A revascularizacido esta diretamente
associada ao sucesso da incorporacédo do 0sso enxertado. O uso de enxerto autégeno ndo vascularizado
como o de crista iliaca pode estar em risco quando utilizados nos defeitos extensos acimas de 9cm1. Os
riscos de necrose avascular, infeccdo e reabsorcdo 6ssea intensa podem estar associados a falta de
vascularizacdo.A oxigenoterapia hiperbarica (OHB) consiste na administracdo de oxigénio a 100 % numa
pressdo ambiente maior do que ao nivel do mar - 2,5 ATA (atmosfera absoluta), utilizando-se uma camara
projetada para essa finalidade. As cAmaras hiperbaricas podem ser individuais (hospedando apenas um
paciente) ou miiltiplas (com capacidade para hospedar varios pacientes)2. A terapia através da inspiracio
de oxigénio puro sob pressio tem sido utilizada como adjuvante no tratamento e na prevencio da necrose
tecidual em pacientes sujeitos ao comprometimento da vitalidade de tecidos moles ou duros. Os principios
atribuidos a eficiéncia da oxigenoterapia hiperbarica estio relacionados ao aumento da vascularizacao e da
capacidade osteogénica proporcionada pela maior disponibilidade de oxigénio para as células3-5. Estudos
sobre os efeitos da oxigenacéo hiperbarica tém relatado resultados satisfatérios quanto a neovascularizacéo
e neosteogénese em areas de defeitos ésseos e também em areas de enxerto de tecido 6sseo livre de
vascularizacdo. A utilizacdo de oxigenoterapia hiperbarica abrange diversos campos da medicina, sendo de
interesse multidisciplinar a compreensdo dos seus efeitos sobre os tecidos humanos. A OHB tem acelerado
o tratamento de lesbes cutaneas decorrentes de queimaduras, melhorando a vascularizacdo e o reparo das
feridas2. Os efeitos benéficos do uso de OHB também tém sido evidenciados na melhora de ulceras
cutdneas em pés diabéticos, diminuindo os riscos de amputac¢des dos membros inferiores6. Na odontologia,
a aplicacdo da OHB tem oferecido bons resultados principalmente ao que se refere ao manejo de pacientes
irradiados que apresentam riscos aumentados de osteonecrose dos maxilares. Também tem sido indicado
como terapia adjuvante para o tratamento da periodontite agressiva, osteomielite dos maxilares e também
na osseointegracao de implantes em areas onde a qualidade éssea apresenta comprometimento7-16. Na
Cirurgia oral e maxilofacial, a ressecc¢do de tumores que acometem os 0ssos maxilares usualmente causa
defeitos 6sseos extensos, promovendo assimetria facial, comprometimento estético e das funcbes
mastigatérias, respiratérias e de fonacdo. A reconstrucdo 6ssea destes
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defeitos apresenta limitacdes principalmente ao que se refere as dimensdes da area a ser reconstruida. A
reconstrucdo ésseas com enxertos livres de vascularizacio, como por exemplo, 0s enxertos provenientes da
crista iliaca, apresentam risco relativo de perda quanto maior for a area do defeito a ser reconstruida.
Importantes estudos sobre os efeitos da oxigenoterapia hiperbarica em enxertos autégenos de crista iliaca
em areas de defeitos mandibulares em animais apresentam resultados favoraveis quanto a aceleracio da
incorporacéo do enxerto 6sseo4,17-19. Sawai et al (1996) realizaram um estudo com enxertos de crista
iliaca em defeitos 6sseos de mandibulas de ratos. Os animais foram submetidos a 20 sessdes de
oxigenoterapia hiperbarica pré-cirirgicas e 10 sessdes pés. O resultado revelou aumento expressivo no
crescimento de tecido ostebide no grupo experimental quando comparado ao grupo controle. Num periodo
de quatro semanas era dificil diferenciar o tecido ésseo enxertado do tecido do hospedeiro, enquanto no
grupo controle essa diferenciacio era observada facilmente4. O aumento da capacidade de reparo também
foi observado em defeitos 6sseos em calvarias de coelhos submetidos a um protocolo de 5 sessbes por
semana, de 90 minutos de oxigenoterapia por dia, durante 4 semanas 18,19. Estudar os efeitos histolégicos
da oxigenoterapia hiperbarica sobre os tecidos humanos é de extrema relevancia para o entendimento da
neoangiogénese e neosteogénese relacionadas as grandes reconstrucbes 6sseas.

Objetivo da Pesquisa:

OBJETIVO PRIMARIO

Avaliar os efeitos da oxigenoterapia hiperbéarica sobre a remodelacio de enxertos 6sseos autdégenos obtidos
de crista iliaca e utilizados para a reconstrucio de extensos defeitos mandibulares de pacientes submetidos
a ressecdo, através de analise por micro tomografia computadorizada, imunohistoquimica e
histomorfometria de amostras do tecido dsseo trefinado.

OBJETIVO SECUNDARIO:

- Avaliar através de micro tomografia a arquitetura do enxerto de tecido 6sseo neoformado.- Avaliar através
de imunohistoquimica as vias de sinalizacdo de neoformacéo 6sseas sobre as areas enxertadas.- Avaliar
por analise histomorfométrica a quantidade de tecido 6sseo neoformado nas areas de interesse (Al).

Avaliacédo dos Riscos e Beneficios:
Segundo os pesquisadores:

Riscos: N&o ha riscos evidentes que estejam relacionados com este projeto de pesquisa que
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comprometam a saude dos pacientes. Os procedimentos cirdrgicos para a biépsia serdo realizados
utilizando todo o protocolo de biosseguranca e respeitando os principios da técnica cirargica. O Gnico risco
adicional refere-se a possibilidade de identificacdo do individuo e todos os cuidados serdo tomados pela
equipe executora para evitar essa ocorréncia.

BENEFICIOS: Os beneficios relacionados a este projeto de pesquisa estéo relacionados ao entendimento
dos efeitos potencialmente favoraveis da oxigenoterapia hiperbarica sobre o enxerto 6sseo autégeno de
crista iliaca, utilizado para a reconstru¢io de grandes defeitos mandibulares, oportunizando maior evidéncia
clinica sobre as vantagens de utilizacdo deste protocolo terapéutico. Os pacientes terdo como principal
beneficio a sua reabilitacdo morfofuncional, através da reconstrucdo do defeito 6sseo mandibular causado
pelo tratamento dos tumores ésseos, instalacdo de implantes e confeccio de proteses dentérias. Este
tratamento restaura as funcbes mastigatérias, da fala, a estética, autoestima, melhorando a qualidade de
vida destes pacientes acometidos por tumores 6sseos.

Comentarios e Considera¢des sobre a Pesquisa:

O presente protocolo de pesquisa trata-se de uma Emenda, encaminhada pelo pesquisador principal.
Segundo ele:

"Toda a parte de intervencéo direta aos pacientes ja foram realizadas, incluindo todas as cirurgias e
reabilitacdes protéticas propostas neste estudo em forma integral, as biépsias de todos os sujeitos de
estudo foram processadas e estdo prontas para analises dos resultados. No entanto, os dois equipamentos
que nos permite realizacdo destas andlises estdo impossibilitados de serem usados ha alguns meses,
microtomégrafo de raios x e o microscépio de analise histomorfométrica. A universidade ja providenciou a
solicitacdo de reparo e retorno de funcionamento dos aparelhos, e estamos aguardando o retorno das
atividades dos mesmos.

Diante do exposto, solicito a extensdo de prazo para execuc¢do do projeto para a data de 28/02/2017, a

alteracio ja foi realizada no cronograma de execuc¢do da plataforma e no cronograma de execu¢do do
projeto que esta sendo reenviado ao CEP juntamente com esta carta de justificativa conforme orientado”.

Considera¢des sobre os Termos de apresentacao obrigatéria:
Todos os termos foram apresentados.
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Recomendagoes:
Nenhuma recomendacéo.

Conclusdes ou Pendéncias e Lista de Inadequacdes:

O pesquisador solicita aumento do prazo de realizacdo da pesquisa em funcdo de problemas com
equipamentos necessarios a realizacio do estudo que estio fora de uso, no momento. Assim sendo, 0 novo
prazo para conclusdo da presente pesquisa passa a ser 28/02/2017.

De acordo com as atribuicbes definidas na Resolucdo CNS 466/12, o CEP manifesta-se pela aprovacéo da
emenda proposta.

A emenda n&o apresenta problemas de ética nas condutas de pesquisa com seres humanos, nos limites da
redacdo e da metodologia apresentadas.

Considerac¢des Finais a critério do CEP:
Data para entrega de Relatério Final ao CEP/UFU: Marco de 2017.

OBS.: O CEP/UFU LEMBRA QUE QUALQUER MUDANGCA NO PROTOCOLO DEVE SER INFORMADA
IMEDIATAMENTE AO CEP PARA FINS DE ANALISE E APROVAGAO DA MESMA.

O CEP/UFU lembra que:

a- segundo a Resolucdo 466/12, o pesquisador devera arquivar por 5 anos o relatério da pesquisa e o0s
Termos de Consentimento Livre e Esclarecido, assinados pelo sujeito de pesquisa.

b- poderd, por escolha aleatoéria, visitar o pesquisador para conferéncia do relatério e documentacéo
pertinente ao projeto.

c- a aprovacéo do protocolo de pesquisa pelo CEP/UFU da-se em decorréncia do atendimento a Resolucao
CNS 466/12, ndo implicando na qualidade cientifica do mesmo.

Orientacbes ao pesquisador :

+ O sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu consentimento em
qualquer fase da pesquisa, sem penalizacdo alguma e sem prejuizo ao seu cuidado (Res. CNS 466/12 ) e
deve receber uma via original do Termo de Consentimento Livre e Esclarecido, na integra, por ele assinado.
+ O pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e descontinuar o
estudo somente apés anadlise das razdes da descontinuidade pelo CEP que o aprovou (Res. CNS 466/12),
aguardando seu parecer, exceto quando perceber risco ou dano nio
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previsto ao sujeito participante ou quando constatar a superioridade de regime oferecido a um dos grupos
da pesquisa que requeiram acio imediata.

+ O CEP deve serinformado de todos os efeitos adversos ou fatos relevantes que alterem o curso normal do
estudo (Res. CNS 466/12). E papel de o pesquisador assegurar medidas imediatas adequadas frente a
evento adverso grave ocorrido (mesmo que tenha sido em outro centro) e enviar notificacido ao CEP e a
Agéncia Nacional de Vigilancia Sanitaria — ANVISA - junto com seu posicionamento.

» Eventuais modificacdes ou emendas ao protocolo devem ser apresentadas ao CEP de forma clara e
sucinta, identificando a parte do protocolo a ser modificada e suas justificativas. Em caso de projetos do
Grupo | ou Il apresentados anteriormente a ANVISA, o pesquisador ou patrocinador deve envia-las também
a mesma, junto com o parecer aprobatério do CEP, para serem juntadas ao protocolo inicial (Res.251/97,
item ll.2.e).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacio
Informacdes Basicas|PB_INFORMACOES_BASICAS_678010| 14/03/2016 Aceito
do Projeto E1.pdf 12:25:07
Projeto Detalhado / | projeto.pdf 14/03/2016 [Maiolino Thomaz Aceito
Brochura 12:23:53 |Thomaz Fonseca
Investigador
Outros JUSTIFICATIVA.pdf 14/03/2016 [Maiolino Thomaz Aceito
12:23:01 Thomaz Fonseca

Declaracio de Termo doacdo Neodent.pdf 11/01/2015 Aceito

Pesquisadores 23:24:46

Outros coparticipante.docx 22/10/2014 Aceito
13:33:09

Outros termo de compromisso.docx 22/10/2014 Aceito
13:31:28

Folha de Rosto folha de rosto.docx 22/10/2014 Aceito
13:30:51

TCLE / Termos de | TCLE corrigido.docx 16/10/2014 Aceito

Assentimento / 14:46:47

Justificativa de

Auséncia

Outros link curriculo pesquisadores.docx 17/09/2014 Aceito
13:15:44

Outros conteudo identico.pdf 17/09/2014 Aceito
13:12:45

Outros analise financeira.pdf 17/09/2014 Aceito
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Release para Imprensa

Modalidade: Pesquisa Cientifica.

Assunto: Tese defendida no Programa de Pds-Graduacdo em Odontologia —
Faculdade de Odontologia, UFU.

Autores: Maiolino Thomaz Fonseca Oliveira; Orientador: Prof. Dr. Darceny
Zanetta Barbosa.

A reconstrugcao dos defeitos mandibulares causados por resseccao de
tumores é um desafio para o cirurgido maxilofacial. O tamanho do defeito
0sseo, o tipo de enxerto utilizado (vascularizado ou ndo vascularizado), as
condicdes do tecido mole da area receptora, sdo fatores que influenciam
diretamente no sucesso do tratamento.

A utilizacdo de enxertos &sseos vascularizados apresenta bom
progndstico para o tratamento dos defeitos mandibulares de grandes
dimensdes, no entanto, apresentam algumas dificuldades, pois exige uma
equipe de cirurgia microvascular, maior tempo de internacdo e custos elevados.
Uma alternativa € a utilizagdo de enxertos ndo vascularizados como os de
crista iliaca, no entanto, devido a falta de vascularizacdo, a neoangiogénese
por vezes € dificultada, podendo resultar em reducdo do volume do enxerto
incorporado ou ate mesmo na nao uniao dos enxertos.

Diversos estudos tém reportado os efeitos de neoangiogénese e neo-
osteogénese a partir da Oxigenoterapia Hipebarica (OHB). A oxigenoterapia
hiperbarica consiste na administracdo de oxigénio puro a uma presséo
atmosférica de 2,5 ATA (atmosfera absoluta). O paciente é colocado numa
camera onde respira oxigénio puro por um periodo de 90 minutos. Os objetivos
desta pesquisa foram avaliar os efeitos da oxigenoterapia hiperbarica sobre os
enxertos &Osseos autdgenos usados para reconstru¢cdo mandibular em
pacientes acometidos por neoplasias O&sseas, através de analises
microtomograficas computadorizadas e analises histologicas de biopsias

provenientes de cada paciente.

Contato: Secretaria PPG Odontologia, Sra. Maria das Gragas, Fone: (34)
32258115
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