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Abstract

Introduction: The number of dental implant
procedures has been increasing worldwide, reaching
about one million yearly. In Brazil, in the last decades,
there has been a very rapid evolution in implant
dentistry with high success rates. The development of
biomaterials for use in dental clinics in recent years has
represented a powerful therapeutic tool in the correction
of bone defects. Objective: This study aimed, through
a systematic literature review, to show the processes
that involve bone formation for dental implants, with the
use of biomaterials such as fibrin-rich plasma and Bio-
Oss®. Methods: The PRISMA Platform systematic
review rules were followed. The search was carried out
from November 2024 to January 2025 in the Scopus,
PubMed, Science Direct, Scielo, and Google Scholar
databases. The quality of the studies was based on the
GRADE instrument, and the risk of bias was analyzed
according to the Cochrane instrument. Results and
Conclusion: A total of 175 articles were found, and 65
articles were evaluated in full, and 56 were included and
developed in the present systematic review study.
Considering the Cochrane tool for risk of bias, the overall
assessment resulted in 10 studies with a high risk of bias
and 20 that did not meet the GRADE and AMSTAR-2
criteria. According to the GRADE instrument, most
studies presented homogeneity in their results, with
X?=89.5%>50%. Literary findings have shown that Bio-
Oss® and PRF work are essential for bone formation
processes for dental implants, mainly in joint action.

Keywords: Bone regeneration. Bone augmentation.
Bio-Oss®. Fibrin-Rich Plasma. Implant dentistry.

Introduction

The number of dental implant procedures has
been increasing worldwide, reaching about one million
yearly [1,2]. In the last decades, there has been a very
rapid evolution in implant dentistry with high success
rates. The development of biomaterials for use in
dental clinics in recent years has represented a
powerful therapeutic tool in the correction of bone
defects [3-5]. However, despite the proven benefits,
its use requires the professional to take care of clinical
and ethical criteria in the analysis of the risks and
benefits that each biomaterial can present [6,7].

A study with 123 dental surgeons using
biomaterials showed that professionals are not aware
of the risks and benefits of biomaterials, nor their
biological principles since 45.0 % believe there is no
risk to the patient and 56.0 % do not consider
biomaterial as medicine. About 70.0 % felt safe
concerning the origin. Despite this, 96.0 % of the
interviewees said that there should be greater control
of health authorities. More than half of the
interviewees (51.0 %) reported little or no patient
participation in the process of therapeutic choice [8].

Many patients, elderly or not, sought implant-
supported rehabilitation, but there is a need for some
adjustments that lead to the consequent demand for
regenerative procedures for maxillary reconstructions.
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These patients can often present pathological changes,
or make use of medications, which may alter bone
healing [9,10]. Several materials can be used as a bone
graft, each with different properties; for example: for
neovascularization, materials such as hydroxyapatite
and calcium phosphate showed the highest expression
rates of vascular growth factors (VGF) and
microvascular density; while the grafts of polymer,
showed the lowest rates [11-13].

The search for a solution for large bone defects
has begun studies based on guided tissue regeneration
therapy or guided bone regeneration. These studies
promote the use of fillers and epithelial barriers that
aid in treatment as an adjunct to bone grafting
techniques. Thus, they favor greater predictability in
alveolar and peri-implant reconstructions and present
a good prognosis [2,3,9].

The main problem is with non-absorbable
membranes because they require a second surgical
act, they provide infections if there is any type of
exposure; and have a firm consistency, which makes it
difficult to adapt to the bone defect and thus impairs
blood supply and can cause dehiscence and tissue
necrosis [10-12]. Guided bone regeneration (GBR)
favors the formation of new bone tissue and prevents
the gingival tissue from invaginating into the space
between the bone and the implant [10,11]. Covani et
al [14], in a prospective 10-year study comparing
patients who received the GBR technique with patients
who did not receive indicated the possibility of gingival
retraction in the group that did not receive the
technique when compared to the group that received.

The filling biomaterials can be fibrin-rich plasma
(FRP), hydroxyapatite, lyophilized and milled
demineralized bone marrow, and autogenous bone,
which is considered the gold standard, among others.
In conjunction with the fillers, it is often necessary to
use features to isolate the implant by using biological
membranes, which are epithelial barriers that guide
tissue regeneration, and function as a mechanical
barrier separating the periodontal tissues from the
bone surface or implant, thus promoting a new bone
formation, a containment of the filling material and a
stability of the graft [11,13].

The present study aimed, through a systematic
literature review, to show the processes that involve
bone formation for dental implants, with the use of
biomaterials such as fibrin-rich plasma and Bio-Oss®.

Methods
Eligibility and Study Design

This study followed the international systematic
review model, following the PRISMA (preferred

reporting items for systematic reviews and meta-
analysis) rules. Available at: http://www.prisma-
statement.org/?AspxAutoDetectCookieSupport=1.
Accessed on: 01/16/2025. The AMSTAR 2 (Assessing
the methodological quality of systematic reviews)
methodological quality standards were also followed.
Available at: https://amstar.ca/. Accessed on:
01/16/2025.

Search Strategy and Search Sources

The literature search process was carried out from
November 2024 to January 2025 and developed based
on Web of Science, Scopus, Embase, PubMed, Lilacs,
Ebsco, Scielo, and Google Scholar, covering scientific
articles from various periods to the present day. The
following descriptors (DeCS /MeSH Terms) were used
Bone regeneration. Bone augmentation. Bio-Oss®,
Fibrin-Rich Plasma. Implant dentistry, and using the
Boolean "and" between MeSH terms and "or" between
historical findings.

Study Quality and Risk of Bias

Quality was classified as high, moderate, low, or
very low regarding the risk of bias, clarity of
comparisons, precision, and consistency of analyses.
The most evident emphasis was on systematic review
articles or meta-analysis of randomized clinical trials,
followed by randomized clinical trials. Low quality of
evidence was attributed to case reports, editorials, and
brief communications, according to the GRADE
instrument. The risk of bias was analyzed according to
the Cochrane instrument by analyzing the Funnel Plot
graph (Sample size versus Effect size), using Cohen's
d test.

Results and Discussion
Summary of Findings

As a corollary of the literature search system, a
total of 175 articles were found that were submitted to
eligibility analysis, 65 articles were evaluated in full and
56 final studies were selected to compose the results
of this systematic review. The studies listed were of
medium to high quality (Figure 1), considering the level
of scientific evidence of studies such as meta-analysis,
consensus, randomized clinical, prospective, and
observational studies. Biases did not compromise the
scientific basis of the studies. According to the GRADE
instrument, most studies presented homogeneity in
their results, with X?=89.5%>50%. Considering the
Cochrane tool for risk of bias, the overall assessment
resulted in 10 studies with a high risk of bias and 20
studies that did not meet GRADE and AMSTAR-2.
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Figure 1. Flowchart showing the article selection
process.
PubMed (n=107) Other databases (n=68)
e Total=175

¢ Findings after removing duplicate articles (n=95)

Articles Analysed (n=95) Articles excluded (did not
— meet GRADE and
AMSTAR 2) (n=20)
Selected articles (n=75) Articles excluded (High
risk of bias) (n=10)
Articles on qualitative Articles excluded (Did not
analysis (n=65) meet objective) (n=09)
—
Articles included in the systematic review (n=56)

Source: Own Authorship.

Figure 2 presents the results of the risk of bias of
the studies using the Funnel Plot, showing the
calculation of the Effect Size (Magnitude of the
difference) using Cohen's Test (d). Precision (sample
size) was determined indirectly by the inverse of the
standard error (1/Standard Error). This graph had a
symmetrical behavior, not suggesting a significant risk
of bias, both among studies with small sample sizes
(lower precision) that are shown at the base of the
graph and in studies with large sample sizes that are
shown at the top.

Figure 2. The symmetrical funnel plot does not
suggest a risk of bias among the studies with small
sample sizes that are shown at the bottom of the graph.
Studies with high confidence and high recommendation
are shown above the graph (n=56 studies).
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Significance - Clinical Results

The lack of bone in the alveolar ridges has been a
major problem in functional aesthetic recovery in
patients who have suffered dentoalveolar trauma,

MedNEXT J Med Health Sci (2025)

traumatic dental extractions, congenital dental absence,
maxillary and mandible pathologies, as well as infections
due to the emotional and the possibility of deformity and
also the economic impact they cause in the National
Health System (NHS) [1-5]. Bone loss can also occur
due to periodontal disease, traumatic surgeries, or even
physiological reasons due to lack of adequate or
inadequate prosthetic load. The trauma in the face
region can reach both the soft tissues (skin, muscles,
nerves) and hard tissues (bones, teeth), so these lesions
can affect the quality of life as well as the health of the
victim [15-19].

Trauma maxillofacial injury can be considered one
of the most devastating aggressions found in
traumatology and oncology due to the emotional
consequences and the possibility of deformity and also
the economic impact they cause on the National Health
System (NHS) [20-23]. The face, more than any other
region of the body, is affected by aesthetic changes,
since it is always visible, and damages are perceived
immediately. For this reason, the trauma of the face
deserves to be highlighted in the treatment of
polytrauma due to its high incidence and severity [24].

The microscopic bone structure consists of
osteoprogenitor cells, support cells (osteoblasts and
osteocytes), remodeling cells - osteoclasts - and a non-
mineralized extracellular matrix called the osteoid,
composed of type I collagen and non-collagen proteins
such as osteonectin, osteocalcin, bone morphogenetic
protein  (BMP), glycosaminoglycans and bone
sialoproteins [25]. The osteoprogenitor cells are small
spindle cells found on all non-resorbable bone surfaces,
derived from primitive mesenchymal cells, and form a
population and precursor cells that can differentiate into
more specialized cells such as osteoblasts and
osteocytes [1,20].

Osteoblasts are responsible for the production of
bone matrix, rich in collagen (mainly type I) and
essential for subsequent mineralization, by adherence of
calcium hydroxyapatite crystals, magnesium,
potassium, sodium, and carbonate ions in collagen fibrils
[25]. Osteoblasts are also rich in alkaline phosphatase,
which has a high value in periods of bone formation. The
process of formation of new bone mediated by
osteoblasts is called osteogenesis [15]. It is known that
osteoblasts bind directly to collagen through integrin-
RDG (-Arg-Gly-Asp-) sites of interaction.

The osteoinduction process is influenced by several
factors, requiring the presence of inducers, which
include B-glycerolphosphate, ascorbic acid and
dexamethasone. In the presence of these substances
mesenchymal cells acquire the morphology and
components of osteoblast membranes and begin to
express alkaline phosphatase, to deposit extracellular
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matrix rich in calcium and certain proteins, such as
osteopontin and osteocalcin [26].

Organic phosphates, such as B-glycerolphosphate,
promote osteogeny by their function in mineralization
and modulation of osteoblast activity [20]. Thus, free
phosphates can induce mRNA and protein expression,
exemplified by the osteopontin protein. If organic
phosphate, for example B-glycerolphosphate is present,
the formation of a mineral content occurs,
hydroxyapatite that is formed between the collagen
fibers [26]. Other compounds such as phosphoric
ascorbic acid are also used in osteogenic induction, in
the involvement of increased alkaline phosphatase
activity, and the promotion of the production of
osteocalcin and osteopontin [27-32].

Bone morphogenetic proteins (BMP) function as
growth factors with a specific role in the proliferation
and differentiation of mesenchymal stem cells present
in the lesion niche [22,29]. BMP-4 is involved in the early
stages of osteogenesis; in addition, it has been
demonstrated that the differentiation of human
mesenchymal stem cells into the osteogenic lineage
requires the presence of BMP-4 in the first days of
culture and that these cells after 21 days express
specific proteins of the osteogenic lineage such as
osteonectin, osteocalcin and osteopontin. There are
three fundamental parameters in bone tissue
engineering that will determine the ability of
osteoinduction are the presence of soluble
osteoinductive  signals, the viabilty of the
undifferentiated mesenchymal stem cells to respond,
the ability to differentiate into bone-forming cells and
the production of extracellular matrix adequate [29].

Tissue engineering encompasses numerous
advantages that meet the needs of the injured tissue
or organ for the regeneration process [17,22]. For
this, it is necessary the understand chemical, physical,
and biological processes both biological material and
the biological niche of the host [18]. The cross-
referencing of compatible information between the
microenvironments allows cellular recognition and
signaling cascades for neovascularizations [19].
Another advantage is the minimally invasive surgical
intervention, that is, it allows the use of surgical
techniques that are faster and cause less risk to the
patient [24].

Also, tissue engineering is a tool that makes
possible through a suitable biological niche the
construction and regeneration of any tissues and organs
[23,32]. For this, xenografts, autografts, and allografts
are used, with and without the use of cells [18,19].
According to the Conference of the National Institute for
the Development of Health Consensus in 1982,
biomaterials are beneficial organic compounds, or
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combinations thereof, that can be used for some time,
wholly or partially as part of a system that treats, replace
any tissue, organ or function of the human body. The
great challenge is to understand that the science of
biomaterials is multidisciplinary and its application needs
adjustments of its processing, sterilization, and
structural modifications to favor the interaction with the
tissue of interest [32-35].

Bioengineering and cell therapy act jointly for
Regenerative Medicine, favoring and improving
biological conditions to accelerate repair and tissue
regeneration and thus maintaining tissue homeostasis
[21]. This condition is maintained because the required
cellular elements, cell proliferation and differentiation
factors, and supramolecular structures are provided
which guarantee the functional stereochemical
organization of the generated tissues and their systemic
integration [32,35].

Mechanism for Bone Remodeling

Normal bone formation and tissue reestablishment
involve coordinated interaction between bone-forming
cells and biological signals. The main force in this
process are the osteoblasts and their precursors [34].
Osteoblasts can produce new bone along with
biomaterials, and can initiate the release of biological
signals that guide the formation and remodeling of
bone. These biological signals attract bone-forming cells
to the receptor site. Growth factors and other proteins
are some biological signs that may be involved in new
bone formation and tissue remodeling. Moreover,
through chemotaxis, there is migration of bone-forming
cells to the application area, as stimulation of cell
migration occurs in response to chemical stimuli [29].

Monocytes, macrophages, and endothelial cells
contribute to bone remodeling, either by contact with
osteogenic cells or by the release of soluble factors such
as cytokines and GF [34-37]. In the skeletal system,
TNF-a stimulates bone and cartilage reabsorption and
inhibits the synthesis of collagen and proteoglycans. IL-
1 induces the expression of a wide variety of cytokines.
LIF and IL-6 are two of these molecules that are known
to stimulate the differentiation of mesenchymal
progenitor cells into the osteoblastic lineage and are also
potent anti-apoptotic agents of osteoblasts. In bone, the
main sources of IL-6 are osteoblasts and not
osteoclasts. Prostaglandin E2 (PGE2) is also directly
related to the expression of cytokine IL-6 [29].

Biomaterial - FRP

Fibrin-rich plasma (FRP) as an autologous
biomaterial was developed in France by Choukroun et
al. (1993) [38] for specific use in oral and maxillofacial
surgery. This biomaterial presents the majority of
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leukocytes, platelets and growth factors, forming a fibrin
matrix, with three-dimensional architecture. It is the
second generation of platelet concentrate with a high
potential for repair of lesions.

In addition, obtaining FRP follows an easy and
simple protocol. A blood sample is obtained without
anticoagulant in 10.0 mL tubes that are immediately
centrifuged at 3000 rpm (approximately 400.0 g) for
10.0 minutes [37]. After initiation of centrifugation in the
absence of an anticoagulant, the activation of most of
the collected blood platelets begins, from the contact
with the walls of the tube and the release of the
coagulation cascades. As the end product of this
process, we have fibrinogen, which is a soluble protein,
transformed into fibrin insoluble by thrombin. The fibrin
gel constitutes the first scar matrix of the injured sites.
The fibrinogen is concentrated in the upper part of the
tube before the circulating thrombin converts it into
fibrin. A fibrin clot is then obtained in the middle of the
tube, between the red blood cells at the bottom and
acellular plasma at the top.

FRP has the characteristic of polymerizing naturally
and slowly during centrifugation. The fibrin network
thus formed presents, in particular, a homogeneous
three-dimensional organization, more coherent than
natural fibrin clots [39-42]. In this context, with
progressive  polymerization, the incorporation of
circulating cytokines increases in the fibrin network,
implying a longer life for these cytokines, because they
will be released and used only when remodeling the
initial cicatricial matrix, which is long-term. Cytokines
are thus kept available in situ for a convenient period
when the cells begin scar remodeling of the matrix
[42,43].

FRP is based on the protection of proteolysis
growth factors that can maintain its activity for a longer
period and stimulate bone regeneration more efficiently
[43-45]. The most critical phase of the sinus membrane
elevation procedure after osteotomy of the lateral wall
of the maxillary sinus is its detachment [46]. In this
phase, Schneider membrane ruptures can occur, in
around 15.0 % of the cases, which depending on the
size of the perforation, can make the grafting unfeasible,
mainly due to the containment character of the grafting
material that the membrane exerts. The most frequent
causes of these perforations are: inadequate
osteotomies; incomplete membrane detachments with a
lack of bone support for lifting curettes, exertion of
excessive pressure on the membrane, and the presence
of septa [47,48].

If sinus membrane perforations are present, this
should be quantified, since small perforations do not
require treatment, since the membrane folds
themselves obliterate the perforation. In the case of

ruptures greater than 5.0 mm, the use of collagen
membranes is indicated. Another study indicates the use
of fibrin membranes obtained from the FRP for the
sealing of the perforations. In the presence of
perforations greater than 10.0 mm, surgery should be
aborted and reentry performed after 60 to 90 days [49].

The development of optimized implant surfaces is
a reason for great research to accelerate the
osseointegration process, leading to a reduction in the
waiting period before loading, as well as making the
immediate loading of the implant safer. Moreover, Lynch
et al. (1991) [45] documented for the first time that the
combination of biomaterial and FRP significantly
improved bone regeneration in the peri-implant zone.
Placement of the implant with the simultaneous use of
FRP creates a good relationship between hard tissue and
soft tissue beyond the advantage of the psychological
relationship to the patient.

Migration, adhesion, and cell proliferation on the
surface of the implants are required to initiate the tissue
regeneration process, whereas modifications in the
surface of the implants incorporating biological
mediators of growth and differentiation may potentiate
tissue regeneration at implant placement. The balance
between fibrin formation and platelet activation is
responsible for the FRP process and performance
[50,51].

Biomaterial - Bio-Oss®

Tissue engineering is a tool that makes possible
through the creation of a suitable biological niche the
construction and regeneration of any tissues and organs
[1-3]. For this, xenografts, autografts, and allografts are
used, with and without the use of cells [25,27]. Thus,
the Bio Oss® (Geistlich) biomaterial, because they are
biodegradable, biocompatible, nontoxic, and present
low immunogenicity and biostimulators can act in the
regeneration of bone tissue since they establish with the
adenomatous mesenchymal stem cells the appropriate
biological niche (favorable microenvironment) for the
bone growth [2,3,5].

Some data show that Guided Tissue Regeneration
(GTR) is better for the treatment of periodontal intra-
bony defects and furcation defects [52-57]. In general,
RTG is more efficient than DRA in reducing:> horizontal
open furcation depths,> horizontal and vertical insertion
levels, and> alveolus depths for class II furcation
defects in the mandible or maxilla. With the use of Bio-
Oss®), it is possible to achieve orthodontic movement in
patients after treatment with GTR [58,59]. Moreover,
the resorbable membranes proved to be superior to the
non-resorbable membranes concerning the generation
of vertical bone filling [4,5].
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Major Results - Bio-Oss® and PRF

Authors such as Zhang and his colleagues analyzed
the combined effect of FRP on a xenograft-
deproteinated bovine bone at the maxillary sinus
elevation, promoting bone regeneration [60,61]. Ten
patients with atrophic maxilla were selected for this
study; the test group consisted of six maxillary sinus
elevations that were treated with Bio-Oss® mixed with
FRP and the control group consisted of five atrophic
sinuses treated with Bio-Oss® alone [61].

In this context, the following six months, healing
occurred without complications, for all patients; the
postoperative radiographs revealed the presence of
mineralized tissue in adequate quantity and density in
all cases. Biopsies were performed and bone
characteristics were analyzed histologically both FRP
and control biopsies showed very similar composition
and distribution of histological structures and no
significant signs of inflammatory reaction. Also,
regarding the formation of new bone, the percentage in
the group that used FRP was 1.4 times higher when
compared to the control group. Regarding the amount
of Bio-Oss® residual present, as well as the contact size
between the Bio-Oss® and the new bone formed, there
was no significant statistical difference [61].

The maxillary sinus survey, using bone grafts, has
become one of the most frequent procedures of
implantology and also the most investigated by the use
of platelet concentrates. Another reason is that it is a
good model of evaluation of bone remodeling being a
closed and protected cavity where the interferences with
the oral environment are minimal [50].

Many studies have reported that the addition of
FRP to a bone graft is associated with positive clinical
results and is a good method of handling the bone graft
during insertion in the maxillary sinuses and stimulates
bone regeneration around implants placed in the graft.
However, it is difficult to emphasize the conclusions of
the studies carried out due to the large variables present
in the in vivo models. However, in general, the authors
affirm that the quality of the bone formed and that the
surgical technique used does not have any advantages
in the therapy [50,51].

A study of 60 patients clinically and histologically
investigated the potential use of FRP associated with
Bio-Oss® deproteinized bovine bone for sinus grafting
with severe maxillary atrophy compared to a control
group with only Bio-Oss ®. Thus, the use of PRF, along
with the technique of "piezosurgery", reduced the
healing time to before 150 days, as described in the
literature, favoring bone regeneration. Thus, in 106 days
it was already possible to achieve good primary stability
of the endosteal implants [62].

Still another study with 82 patients analyzed the

biomechanical stability of the increased sites in the
maxillary bone when a new class of self-hardening
calcium phosphate formable biomaterials is used with
and without the addition of FRP in the subperiosteal,
also with the use of "piezosurgery". There were
significant  improvements, with almost double
mechanical stability, with the addition of FRP [63].

A retrospective study with 16 patients evaluated
the short-term performance of modified maxillary sinus
osteotomy with FRP application compared to placing a
short implant in cases with residual bone height of 2-4
mm. All implants were stable, with a 100.0 % survival
rate. The follow-up of six months showed a significant
reduction of alveolar bone height (2.90 £ 0.22 mm),
with p <0.05, without the use of FRP. Also, after the
second follow-up of six months, there was still more
bone resorption (0.14 £ 0.11 mm) (p <0.05). Therefore,
with application of FRP and implant placement yielded
stable clinical results for severely atrophic maxilla with
2-4 mm [64].

Another study with 50 patients, aged 36-69 years,
evaluated changes in alveolar bone height, using
radiographic examination and Straumann implant, with
survival rate after maxillary height increase and sinus
elevation using autogenous bone in combination with
platelet-rich plasma versus venous blood, with n = 25
for each group. Panoramic radiographs were performed
preoperatively, immediately, at 6 months, and 1 year
post-operatively. The results showed a difference in
mean values of bone height between groups, with
p=0.001. Thus, significant differences were also
observed between the "immediate", "postoperative" and
"six months" phases, p <0.01, for FRP use. In the
venous blood group, there were also significant
differences (p=0.0280), between "postoperative",
"immediate" and "six months". Therefore, both groups
presented a reasonable increase in the height of the
alveolar bone after the sinus enlargement, showing no
significant difference. However, in the one-year
postoperative period, the FRP group had a significant
difference compared to the SV group, with more
predominant results [65].

In this scenario, implant dentistry stands out as a
modern method of oral rehabilitation for total or partial
edentulous patients. In order for this method to develop
properly it is necessary that osseointegration of the
implant occurs in the recipient bone tissue, since bone
integration is the key to surgical clinical success, which
will be completed after the end of the prosthetic phase
[41].

To improve osseointegration and bone anchoring,
surface modifications may be chemical such as calcium
phosphate (Ca-P) or physical impregnation, being
related to implant microtopography. Several variables
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affect the biological activity of FRP preparations such as
the number of centrifuges used, the speed of
centrifugation, and other protocols that result in
preparations with various volumes, platelet numbers,
amount of growth factors, and concentration of white
blood cells, and fundamental erythrocytes [46,47].

Some investigators recommend avoiding tissue
exposure to FRP containing leukocytes by arguing that
an inflammatory reaction may occur [44,52]. On the
other hand, other authors have described beneficial
effects due to the increase in immunological and
antibacterial resistance, although there is no clinical
evidence supporting its effect [43,48].

It is also observed that FRP has gained attention in
the scientific community since it does not require the
addition of an activator or anticoagulant, making the
product more autologous, presenting a fibrin network
that protects the growth factors, maintaining them
during more time on site. It also shows other forms of
application making its use simpler [42,43]. The
bioactivation of the surface of the dental implant with
FRP has been described and discussed by the scientific
community as surface treatment for the stimulation and
acceleration of the osseointegration process, as well as
to achieve greater primary stability to implant [41].

The need to rehabilitate edentulous areas that have
undergone major resorptions is a current necessity and
the maxillary sinus lift maneuver is a viable way of
anchoring implants for implant-supported oral
rehabilitation [37-40]. One of the relatively frequent
complications (around 15.0 %) of the procedures is the
rupture of the sinus membrane during displacement of
the sinus membrane. The main intercurrence of this
disruption is related to graft containment. In this
context, small perforations with extension of 1.0 to 2.0
mm are contoured with the own folds of the membrane
in their elevation, but when they reach lengths greater
than these, membranes must be added for the closure
of the same, and tears greater than 10.0 mm. Surgery
should be aborted and re-entered after a period of re-
epithelialization of the antral cavity, that is, between 60
and 90 days [42].

The use of an autologous fibrin membrane,
obtained by centrifugation of the venous blood of the
patient, without the addition of anticoagulants, provides
a quick and efficient repair of the surgical wounds. The
fibrin gel constitutes the first scar matrix of lesioned
sites [40]. The FRP is the second generation of fibrin
concentrates, succeeding FRP that had limited the
release of growth factors and cytokines in a very short
time [39-43].

The FRP presents progressive polymerization and
the incorporation of circulating cytokines increases in
the fibrin mesh. Such a configuration implies a longer

life for these cytokines because they are released and
used only when remodeling the initial scar matrix.
Cytokines are thus kept available in situ for a convenient
period when cells start scarring the matrix, i.e., when
they have to be stimulated to reconstruct the injured
site [41].

According to some authors, the FRP acts in the
protection of the growth factors of the proteolysis that,
in this way, can maintain their activity for a longer period
and stimulate tissue regeneration. The use of
autogenous bone, especially osteoinduction capacity,
has been recommended for the filling of the antral
cavity. However, the use of autogenous bone alone
presents a rapid reabsorption time, giving rise to a
neoformed bone of lower quality, compared to that used
in association with hydroxyapatite [41,42].

Bovine hydroxyapatite (Bio-Oss®) is considered a
suitable bone substitute. The combination of FRP and
Bio-Oss® has been studied with good clinical results,
reducing the healing time from 180 days to
approximately 106 days. Another study, with a clinical
follow-up of 6 years, used FRP as the only filling material
during maxillary sinus elevation and implant placement,
promoting bone regeneration [33].

Conclusion

It was concluded that literary findings have shown
that work with Bio-Oss® and FRP is essential for bone
formation processes for dental implants, mainly in joint
action.
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