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ABSTRACT: The present study aims to describe, through a case report, the functioning of bone grafts, where they
are obtained including bone banks and the different dental areas in which it is used. A 50-year.old female patient HMR,
sought the postgraduate college of dentistry CECAPE for oral rehabilitation. The initial clinical examination revealed the
absence of several dental elements in both the maxilla and mandible, bone resorption in the entire maxillary extension where
there was an absence of elements in the anterior region and the presence of a torus in the palatal region. Initial tomographic
examinations of the maxilla and mandible were performed, looking for the best conduct regarding the diagnosis and planning of
the case. After the clinical and radiographic examinations was performed, and the diagnosis was reached, it was determined as
a treatment for oral rehabilitation of the maxilla, bone grafting and an Implant-supported Removable Partial Prosthesis and for
the mandible a Dento-muco-supported Removable Partial Prosthesis. Dental treatments and oral rehabilitation from the use of
bone tissues and bone grafting have become commonly used. Procedures that would normally lead to failure started to increase
the percentage of successes due to the use of these biomaterials. The use of bone grafts in dentistry has been shown to be a
very effective and useful resource, considering its great applicability in bone reconstructions in different areas of dentistry.
 

KEY WORDS: bone transplantation, dental implants, bone and bones, alveolar bone grafting, bone-implant
interface.

INTRODUCTION
 

Bone is a specialized, vascularized and
dynamic connective tissue that has undergone
numerous changes over the years (Matos et al., 2019).
In this context, it presents itself as a plastic structure
formed by crystals of calcium phosphate in the form
of hydroxyapatite arranged on a collagen matrix (Lima
et al., 2017; Matos et al., 2017, 2019). In order to
maintain the normal conditions of the individual, a
constant remodeling occurs in the bone structure,
whether in relation to mechanical or metabolic
properties (Matos et al., 2019; Moussa & Dym, 2020).

Formed by cells, bone also assumes the role of tissue,
these cells being responsible for the remodeling and
repair of this structure forming a new bone or fibrous
tissue (Begam et al., 2017). It is worth mentioning
that, when injured, has a unique capacity for
regeneration and repair without the presence of scars,
but in some situations due to the size of the defect,
the bone tissue cannot completely regenerate. In
these special cases, it is necessary to perform bone
grafting procedures (Begam et al.; Lima et al., 2017;
Matos et al.; Moussa & Dym).
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Due to its high regenerative capacity, this tissue
in turn gains notoriety in this way, being used in
transplants and grafts in the most diverse areas; stan-
ding out in Dentistry allowing functional and aesthetic
oral rehabilitation (Logeart-Avramoglou et al., 2005).
Many dental specialties such as Periodontics,
maxillofacial surgery and traumatology, implantology
and orthodontics make use of this resource to treat
regions with impaired bone condition (Pinto et al., 2007;
Matos et al., 2019).
 

Bone grafts are biomaterials and can originate
from several sources; there are currently a large
number of biomaterials available for these treatments,
classified as: Autograft: when it comes from the indivi-
dual; Allograft: when obtained from another individual
of the same species; Isogenic: from different
individuals, but of the same species and genetically
identical to the individual receiving the graft (identical
twins or therapeutic cloning); Alloplast: can be of
metallic, ceramic or polymeric nature; Xenograft:
obtained from individuals of different species of the
recipient (for example, bovine) (Begam et al.; Lima et
al., 2017, 2018a; Matos et al., 2019).
 

With regard to bone behavior, the bone proceeds
in several ways, which are Osteogenic: it refers to the
biomaterial's capacity to take viable bone cells to the
recipient bed; Osteoinductive: refers to the biomaterial's
ability to induce undifferentiated mesenchymal cells in
the recipient bed to differentiate into osteoblasts;
Osteoconductive: refers to the biomaterial's capacity to
act as a framework for bone neoformation in the recipient
bed, allowing cell migration and blood vessel proliferation
into the biomaterial (Pinto et al., 2007; Egusa et al., 2012;
Lima et al., 2018b; Matos et al., 2019).
 

Currently, when bone replacement is needed,
different options can be used by the dental surgeon
(Jesus-Garcia & Feofiloff, 1996). However, the first
choice for grafting is autogenous bone, as it is the gold
standard and has a high capacity to produce bone,
easy bone remodeling, maintenance of immature bone
over time, stabilization of implants, has low antigenicity,
minimal risk of infection and easy availability (Pinto
et al., 2007; Lima et al., 2018a). These, in turn, can
be obtained from different regions of the body, the
crest of the iliac bone (spongy bone marrow grafts),
the skullcap, tibia, ribs and mandible (especially for
smaller grafts) the areas election donors; obtaining
autografts is sometimes coated with some morbidity
(Jesus-Garcia & Feofiloff). On the other hand, in
children, the amount of graft is often insufficient; the

lack of an adequate amount of bones to fill large defects
has been increasing the use of fresh and frozen
homografts, for which there is still no satisfactory
synthetic substitute and in sufficient numbers
(Abramowicz et al., 2012).
 

The bones used as a graft in the jaw regions
are in most cases, obtained from the individual himself,
removed from the anterior part of the mandible where
there are no noble structures to be damaged by the
process of obtaining the graft (Roos et al., 2000; Pinto
et al., 2007; Lima et al., 2017; Matos et al.; Lima et al.,
2018b). When the amount of this biomaterial is not
sufficient to cover the entire area to be grafted, it is
necessary to obtain material previously stored in
suitable places called bone bank (Tomford et al., 1983;
Stefani et al., 1989; Roos et al.).
 

In Brazil, transplants began in 1964, where the
first organ to be transplanted was a kidney in 1968;
followed by heart, liver, intestine and pancreas
(Piovesan & Nahas, 2018; Matos et al., 2019). With
the evolution of technological medicine, the bone graft
started to be used mainly in orthopedic procedures, as
well as in small oral rehabilitation (Tomford et al.;
Piovesan & Nahas). However, due to the growing need
to use these grafts, bone banks were created to store
and supply bone when requested, although there are
rules and criteria to regulate the donation of this type
of tissue (Tomford et al.; Bettin et al., 1994; Hardin,
1994; Piovesan & Nahas; Pego-Fernandes & Garcia,
2010; Souza et al., 2010; Matos et al., 2019).
 

The first bone bank created in Brazil was in
Passo Fundo (RS) in 1982, but around the world these
establishments already existed: Holland in 1953 and
Russia in the 60s; these storage locations use freezers
at temperatures of -70ºC which are safe in the bone
bank room (Piovesan & Nahas; Pego-Fernandes &
Garcia; Souza et al.). One of the most well-known bone
banks in Brazil is that of Hospital São Paulo in the
Surgical Center, where in this area it has its own
generators, avoiding power outages for a prolonged
time (Piovesan & Nahas). Refrigerators are equipped
with tachographs that record temperatures on paper
charts and these bones are stored for at least 180 days
so that cases in which these same bone tissues are
grafted are studied and confirmed that no pathology
from that tissue has developed in the receivers for the
same period. If any pathology is confirmed, it is then
discarded; otherwise this tissue can be stored for up
to five years (Bettin et al.; Hardin; Piovesan & Nahas;
Pego-Fernandes & Garcia; Souza et al.).
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 Today in dentistry, bone grafts are used in
aesthetic-functional recovery in patients who have
suffered dentoalveolar trauma, traumatic dental
extractions, pathologies involving the maxilla and
mandible, among others, with bone loss derived from
periodontal diseases, traumatic surgery or even from
physiological form due to lack of occlusion and
masticatory forces (Bettin et al.; Hardin; Pinto et al.,
2007; Matos et al., 2019).
 

In this context, the present study aims to descri-
be through a case report, the functioning of bone grafts,
where they are obtained including bone banks and the
different dental areas in which it is employed.
 

CASE REPORT
 
           

A 50-year-old female patient HMR, sought the
postgraduate college of dentistry CECAPE for oral
rehabilitation. The initial clinical examination in the
upper arch revealed the absence of elements 15 to 22
and 24 to 26, bone resorption in the entire maxillary

extension in the anterior region and the presence of a
torus in the palatal region (Figs. 1A, B). In the lower
arch (mandible), there was an absence of elements
37, 36, 46, 47 and 48 and bone resorption in the
edentulous area.
 

Initial tomographic examinations of the maxilla
and mandibles were performed, looking for the best
conduct regarding the diagnosis and planning of the
case. Computed tomography of the right side in axial,
panoramic and parasagital sections of the maxilla
revealed great bone resorption and the presence of a
palatine torus leading to the closure of the atrophic
maxilla diagnosis (Figs. 2A-D).
 

The mandibular tomographic report indicated the
absence of elements 37, 36, 46, 47 and 48, moderate
atrophy of the alveolar ridge in the edentulous region
(Figs. 3A, B), a hyperdense area with a characteristic
of sclerosing osteitis in the apical region of teeth 32 to
35 (Fig. 3C, D). These clinical findings were validated
because a reconstruction of the 3D slices with 1 mm
thickness and 1 mm spacing was performed, either
through a panoramic, axial, transversal or oblique view.

Fig. 2. A, B. Computed tomography of the right and left sides in axial, parasagital and panoramic sections showing maxillary
atrophy of the right side. C, D. Computed tomography of the maxilla in parasagital sections showing palatine torus.

Fig. 1. A, B. Initial clinical examination showing the edentulous area and the palatine torus. Imaging tests were
requested to determine the extent of bone loss in the jaws.
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After clinical and radiographic examinations and

diagnosis, treatment for oral rehabilitation of the maxilla
was determined. This consisted of bone grafting and
an implant-supported removable partial prosthesis, and
for the mandible a Dento-muco-supported removable
partial prosthesis. To perform oral maxillary
rehabilitation, a bone graft was needed in the anterior

region of the maxilla. A bone tissue request form
containing the registration data and authorization,
completed and signed by the patient receiving the
tissue, where she presented herself authorizing the
graft in view of the success or failure of the procedure
at the [Skeletal Muscle Tissue Bank of the University
of Marília – SP (Banco de Tecidos Músculo

Fig. 3. A, B. Computed tomography of the mandible in axial, transversal and panoramic sections. Absence of elements 37, 36,
46, 47 and 48, moderate atrophy of the alveolar ridge in the edentulous region. C, D. Computed tomography of the mandible in
oblique views of a hyperdense area with a characteristic of sclerosing osteitis in the apical region of the teeth 32 to 35.

Fig. 4. A. Spongy cortical block measuring 15x10x06cm characterized by a homograft obtained from the anterior mandible region.
B, C. Incision in the edentulous maxillary ridge and detachment until full access to the maxillary bone. D. Bone tissue divided into
four blocks. E. The tissue to be grafted was fixed to the maxillary buccal bone with screws. F. Repositioned and sutured tissue.
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Esqueléticos da Universidade de Marília – SP
UNIOSS)]. The tissue used in the procedure was a
spongy cortical block measuring 15x10x06 cm
characterized by a homograft obtained from the ante-
rior region of the mandible and stored at -80°C Skeletal
Muscle Tissue Bank of the University of Marília (Fig.
4A). The surgical procedure started with an incision in
the edentulous and detached maxillary ridge, until to-
tal access to the maxillary bone (Figs. 4B, C). The tissue
to be grafted was divided into four smaller blocks and
fixed to the maxillary buccal bone with screws, and
then the incised and detached tissue was initially
repositioned and sutured (Figs. 4D, E, F). Thus, 176
days after bone grafting surgery, a new tomographic
exam was performed, showing that there was no

resorption of the grafted tissue, but bone neoformation
enabling implants to be performed (Fig. 5A).
 
 To plan the performance of the implants,
 computer program ImplantViewer 3.201 was used,
which is a surgical planning software that allows vir-
tual simulations of treatment plans that increase the
safety of the surgery and allow the predictability of
the ideal implants to be used, allowing the orientation
of surgical guides from the planning made in the soft-
ware (Figs. 5B, C, D). Then, another surgical
procedure was performed, with eight implants
distributed, planned and a Removable Partial
Prosthesis was made and installed, thus rehabilitating
the patient (Figs. 5E, F, G).

DISCUSSION

Dental treatments and oral rehabilitation with
the use of bone tissues and bone grafting have
become common (Bettin et al.; Hardin; Aljohani et
al., 2018). Procedures that would normally lead to
failure started to increase the percentage of
successes due to the use of these biomaterials
(Aljohani et al.).
 

Allograft bone tissues like the one used in the
case described are quite effective because they come

from individuals of the same species, and may be
osteogenic, osteoinductive and osteoconductive (Kim
et al., 2017; Matos et al., 2019).
 

During the course of the treatment, it was
observed that computed tomography scans of
approximately six months after the graft showed
relevant characteristics, such as a marked
neoformation with control of bone tissue behavior.
Added to this, is not only the migration of viable bone

Fig. 5. A. Computed tomography showing that there was no resorption of the grafted tissue, but a new bone formation. B,
C, D. Implantviewer Program 3.201. E. Bone tissue divided into four blocks. F, G. Oral rehabilitation with Implant-supported
Removable Partial Prosthesis.
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cells to the recipient bed, but also the ability to act as
a framework for neoformation in the grafted surgical
bed (Bettin et al.; Hardin; Logeart-Avramoglou et al.;
Kim et al.; Lima et al., 2017; Aljohani et al.; Lima et al.,
2018a). Therefore, there was a cell migration with
proliferation of blood vessels into the biomaterial
(Logeart-Avramoglou et al.; Begam et al.; Lima et al.,
2017; Matos et al.; Moussa & Dym; Matos et al., 2019).
 

It is worth mentioning that the graft of this
biomaterial also supplies mechanical support, as the
patient's oral rehabilitation provided the installation
of implants for posterior adaptation of a prosthesis
(Bettin et al.; Hardin; Logeart-Avramoglou et al;
Begam et al.; Kim et al.; Lima et al., 2017; Matos et
al.; Santos et al., 2017; Windhager et al., 2017;
Aljohani et al.; Proêza et al., 2018; Moussa & Dym).
The clinical success of this type of procedure depends
on knowledge of the biological principles of bone
repair, in addition to the surgical technique and proper
graft manipulation (Kim et al.; Pereira et al., 2017;
Santos et al.; Windhager et al.; Proêza et al.).
 

Numerous researches are carried out in order
to affirm which the ideal implant material would be,
to replace the autogenous graft (Bettin et al.; Hardin;
Logeart-Avramoglou et al.; Begam et al.; Kim et al.;
Lima et al., 2017; Matos et al.; Santos et al.;
Windhager et al.; Aljohani et al.; Lima et al., 2018b;
Proêza et al.; Moussa & Dym). However, this is still
one of the greatest challenges of implantology, due
to the lack of an ideal graft material; for that, this
type of material must follow seven principles: 1)
unlimited supply without compromising the donor
area; 2) promote osteogenesis; 3) not showing an
immune response from the host; 4) revascularize
quickly; 5) stimulate osteoinduction; 6) promote
osteoconduction; 7) be completely replaced by bone
in quantity and quality similar to that of the host (Bettin
et al.; Hardin; Logeart-Avramoglou et al.; Pinto et
al.; Tolstunov, 2009; Kim et al.; Lima et al., 2017;
Matos et al.; Windhager et al.; Aljohani et al.; Jo et
al., 2018; Lima et al., 2018a; Lopes & Matos, 2018;
Prando et al., 2018; Albanese et al., 2019; Moussa
& Dym; Matos et al., 2019).
 

Despite being a challenge, autogenous grafts
are elected as the first choice, either for their
efficiency, biosafety or ease of obtaining them. Thus,
the use of bone grafts represents a viable alternative
in the attempt to regenerate lost bone tissue
(Tolstunov; Jo et al.; Lima et al., 2018b; Lopes &
Matos; Prando et al.; Albanese et al.).

CONCLUSION
 

It can be concluded from this study that:The use
of bone grafts in dentistry has been shown to be a
very effective and useful resource, considering its great
applicability in bone reconstructions in different areas
of dentistry. Associated or not with autogenous grafts
in the repair of bone tissue and regardless of the
guarantee of success in procedures that use this
resource, it is important that studies continue to be done
on this subject so that a synthetic material is able to
dispense with the need to obtain it through extra-oral
surgeries that may cause greater morbidity for the
patient.
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RESUMEN: El presente estudio tiene como objeti-
vo describir a través de un informe de caso, el funciona-
miento de los injertos óseos, donde se obtienen, incluidos
los bancos de huesos y las diferentes áreas dentales en
las que se emplea.  Una paciente HMR, de 50 años de
edad, asistió el centro universitario de posgrado CECAPE
para rehabilitación oral. El examen clínico inicial reveló la
ausencia de varios dientes tanto en el maxilar como en la
mandíbula, la resorción ósea en toda la extensión maxilar
donde había ausencia de dientes en la región anterior y la
presencia de un torus en la región palatina. Se realizaron
exámenes tomográficos iniciales del maxilar y  mandíbula,
buscando la mejor conducta con respecto al diagnóstico y la
planificación del caso. Después de los exámenes clínicos y
radiográficos realizados y el diagnóstico listo, se determinó
como un tratamiento para la rehabilitación oral del maxilar, el
injerto óseo y una prótesis removible implantosoportada y
para la mandíbula una prótesis parcial removible dento-muco-
soportada. Los tratamientos dentales y la rehabilitación oral
a partir del uso de tejidos óseos y el injerto óseo se han
utilizado comúnmente. Los procedimientos que normalmen-
te conducirían al fracaso comenzaron a aumentar el porcen-
taje de éxitos debido al uso de estos biomateriales. Se ha
demostrado que el uso de injertos óseos en odontología es
un recurso muy eficaz y útil, considerando su gran
aplicabilidad en las reconstrucciones óseas en diferentes
áreas de la odontología.
 

PALABRAS CLAVE: trasplante óseo, implantes
dentales, huesos, injerto de hueso alveolar interfase
hueso-implante.
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