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Abstract

complet scientific validity.

The research of adjuvant surgical to promote the healing is a challenge. A lot of processes were done especially
the PRF (platelet rich fibrin ) that owes its action to its slow polymerisation which permits to pick up the growth factors
inside the fibrin mesh. These factors and due to a slow release, permit a local stimulation of the healing time as well.
Nowdays, with the use of the PRF, the oral surgery undergoes a lot of controversies. The clinical observations are in
advance in regard to the scientific evidence. In spite of the encouraging results, research are to be deepen to get a
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Introduction

The oral surgery is confronted to a diversification of interventions
that leads to new requirements both for the patient and the practitioner
as well. Also, the improvement of the operative suites and the decrease
of the healing time. In fact the mechanismes that control the healing
are complisated and some aspects remain unknown [1]. But a well
understanding of the growth factors role helped to elaborate new
bioactive materials capable of guiding and promoting the healing [2].
On the basis, platelet concentrates were used in the prevention and
the bleeding treatment,especially in the case of the thrombopénies,
leukemia. Initially, the first device which was known to have intersting
properties on the healing made fibrin adhesives in the 70s [3]. However,
because the risks of transmission linked to sanguine products, the
research leads to the concentrated platelet autologous. A lot of
procedures were created: the first generation, the PRP “Platelet rich
plasma” then another family of platelet concentrate appeared “Platelet
rich fibrin” (PRF) based on a matrix of fibrin [1,3]. The potentials
applications of PRF are numerous which gives new perspectives of
treatment in oral surgery. This work suggests discussing the role and
contribution of PRF in the Oral surgery based on literature Data.

What is PRF?

Platelet-rich fibrin (PRF) described by Choukroun et al. [1] is
a second-generation platelet concentrate which contains platelets
and growth factors in the form of fibrin membranes prepared from
the patient’s own blood free of any anticoagulant or other artificial
biochemical modifications [1,4]. PRF prolongs the effects of typical
physiologic wound healing. This provides a condensed network of
fibrin that is saturated with cytokines, growth factors during 1 to 4. PRF
speeds up the healing process and also optimizes bone grafting results
[5,6]. It is capable of generating both soft tissue and bone and can be
used in conjunction with either a bone substitute or alone [7-10]. The
PRF procedure is a simple one beginning with drawing a patient’s blood
and placing it in a centrifuge for 10 minutes without the addition of
an anticoagulant. During the centrifuge process, the blood coagulates
and separates into three distinct layers. The bottom layer is a red blood
cell (RBC) layer that is removed and discarded while the top layer
encompasses a cell free layer that is also unused. The middle layer is
a mesh network which contains the majority of the platelets and fibrin
(Figures 1 and 2) [1]. Once seperated from the clot, the PRF may be
withdrawed. This layer can be compressed into a membrane or shaped
into a plug depending on what treatment is needed [1].

PRF and Periodontal Regeneration

The aim of periodontal therapy is to arrest and control the
periodontal infection and to regenerate all tissues of the periodontium
(periodontal ligament, bone, cementum, and connective tissue) [11].
Currently, the local application of growth factors, has been investigated
for use in the promotion of periodontal regeneration and healing. These
agents act by augmenting the anabolic bone formation, angiogenesis,
cementogenesis, osteoblast differentiation, mitosis, chemotaxis, and
other processes that improve the healing environment. The use of PRF
in the treatment of intrabony defects has shown significant clinical
benefits when compared with open flap debridement alone [12-15]. Yu-
chao showed that the use of PRF as the sole grafting material seems to
be an effective modality of regenerative treatment for periodontal intra-
bony defects [16]. Thorat had compared the clinical and radiological
effectiveness of autologous PRF gel in the treatment of intra-bony
defects of chronic periodontitis patients with conventional periodontal
flap surgery alone [12]. He showed a significant reduction in probing
depth and clinical attachment level gain both groups (test and control
group) when compared with baseline and 9 months. However, there
was more probing depth reduction (4.56 + 0.37) and gain of clinical
attachment (3.69 + 0.44) in the PRF treated group. The percentage of
intra bony defect fill in the PRF group (46.92%) was higher than the
conventionally treated subjects (28.66%); suggesting that the various
growth factors present in the PRF may enhance regeneration [13]. Also,
Panda showed that the use of PRF can be effective as a sole regenerative
material, in combination with open flap debridement [15]. Lekovic et
al. [13] evaluated the effectiveness of PRF membrane in promoting
clinical signs of periodontal regeneration in human intra-bony defects.
They suggest that treatment of intra-bony defects with PRF results in
significant improvements of pocket depth, clinical attachment level
and defect compared with conventionally treatement [13]. Pradeep
concluded that PRF and PRP were superior in the treatment of intra
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Figure 1: Platelet-rich fibrin after centrifugation.

Figure 2: PRF clot removal.

bony defects than open flap debridement alone [14]. PRF has great
potential for surgical wound healing and can be used in surgical
treatment of intra-bony defects. Further studies are necessary to assess
the histology of the regenerated tissue while using PRE

PRF and Sinus Lift

A sinus floor elevation is a technique to increase the residual bone
height of the posterior edentulous maxilla [17]. Sinus augmentation
with autogenously bone grafts by the lateral window technique was
reported by Boyne and James in the 1980s and developed by Tatum [18].
Today, the protocol has evolved a lot not only on technical aspect but
also by the launch of biomaterials. Various bone substitutes are usable
in this clinical situation: autogenous bone, graft, xenogeneic, allogeneic,
and some artificial materials. Recently, the possibility of sinus-lift
without any grafted material was reported; authors have shown that a
full sinus-lift can be performed using the lateral approach with PRF
as sole filling material [19-23]. PRF can be used in two ways, either
as fragments mixed with different bone substitutes or as a sole filling
material [21,22,24-26]. In Mazor [20] and Simonpieri [21] studies,
one or two PRF membranes were placed on the sinus membrane and
osteotomy window as a sole filling material and no grafting material
was used to fill the created space. Implants were placed spontaneously
with sinus lift and serve as tent pegs. Tent pegs technique based on
guided bone regeneration as implants are placed immediately with
sinus lift [21,22,24]. Tajima placed also PRF clots, no membranes, as
a sole filling material [25]. No complications were observed during the
healing period. While only Simon Pieri [21] study provided a long term
follow up (2-6 years). Mazor [20] and Tajima [25] studies provided
only a 6 month follow up period [23-25]. This analysis revealed that all
studies [23-25] were case series with no control group to prove benefits
gained from the use of PRF to fill sinus instead of natural blood clot.

The PRF fragments can be used with different bone substitutes.
Choukroun et al. [27] studied the combination of PRF fragments
with demineralized freeze dried bone allograft DFDBA; They showed
an equivalent new bone formation for PRE/DFDBA mixture after 4
months and DFDBA alone after 8 months.

This analysis revealed that the use of PRF with DFDBA as filing
material in sinus lift showed optimistic results. It accelarated bone
regeneration, reduce maturation time of DFDBA and allow implant
placement after only 4 months rather than 8 months of healing.

However, the use of PRF with DFDB doesn’t provide any additive
value for the volume stability of the graft and implant survival [27].

The new bone formationin of choukroun study was lower than that
reported by Kolerman study which used mineralized freeze-dried bone
allograft (FDBA) [28].

Inchingolo [29], Zhang [30], Tatullo [31] and Bolukbasi [32] studies
used PRF fragments with xenograft mixture. In Inchingolo et al. study
implants were placed immediately, PRF/xenograft mixture was used
as a filling material in all sinuses and PRF membranes were placed on
the sinus membrane and osteotomy window. They reported an average
increase in the peri-implant bone density of 31% after 6 months [29].

Zhang [30], Tatullo [31] and Bolukbasi [32] studies used PRF/
xenograft mixture for the test group and xenograft alone for the control
group with implants placed at the second stage surgery. Zhang [30]
and Tatullo [31] reported presence of mineralized tissue adequate in
amount and density, well integrated with the residual bone, in all cases.
Bolukbasi et al. showed statistically signifiance lower resorption for
PRF/Bio-oss group at areas of implant placement [32]. Only limited
randomized controlled clinical trials evaluate the use of PRF in sinus
floor elevation as a sole filling material or with bone substitutes. Further
studies are needed to validate this treatment strategies [33].

PRF and Regeneration of Peri-Implant Bone Defects

Platelet concentrates may not be relevant to improve osseo
integration in normal conditions, but they may help for the regeneration
of peri-implant bone defects [34]. Three specific situations can be
encountered. The first situation concerns conceins the peri-implantitis
also called deosseo-integration. The second are provoked during
implant placement, when the initial bone volume for implantation is
not large enough for the support of implants [34]. The last kinds of
peri-implant bone defects can be encountered during an immediate
post-avulsion or post-extraction implantation procedure [35]. There
have been few reports about a graft using PRF alone for peri-implant
bone defects [36]. Lee et al. demonstrated, in animal model, that peri-
implant defect sized 3.0 x 5.0 mm (width x length) was successfully
repaired by the application of PRF alone in the bony defect [37]. Only
limited in vitro studies have been carried out on the effects of PRF on
regeneration of peri-implant bone defects. There is a need for further
studies to determine the behavior of PRF applied for use in critical-
sized bone defects in humans.

PRF and Gingival Recession

The root coverage procedures aim at covering the exposed surface
to enchance esthetics, relieve hypersensitivity as well as difficulties to
maintain an optimal bucco-dental hygiene.

Coronally advanced flap procedure, with subepithelial connective
tissue is the most predictive plastic procedure. Recently, in order to
improve the efficiency of the root coverage treatments and reduce the
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morbidity of the techniques (second surgical donor site...), various
alternative are used such as the platelet rich fibrin (PRF) replacing
the connective tissue graft. According to Aroca [38] PRF membrane
increased gain in width of keratinized gingiva at the test sites at 6
months compared to the modified coronally advanced flap alone.
In Jankovic study, the use of PRF membrane in gingival recession
treatment provided acceptable clinical results at 6 months compared to
connective tissue graft (CTG) treated gingival recessions. No difference
could be found between PRF and CTG procedures in gingival recession’s
therapy, except for greater gain in keratinized tissue [39].

Kumar [40] demonstrated that the autogenous platelet concentrate
graft (PCG) or subepithelial connective tissue graft (SCTG), covered by
a coronally positioned flap, were effective in the treatment of shallow
gingival recession defects (> 2 mm) with significant root coverage
(87% and 80% for SCTG and PCG, respectively) at 12 months post-
operatively. The clinical implications and advantages of PRF membrane
as graft material are related to the avoidance of a donor site surgical
procedure and a major decrease in patient discomfort during the early
wound healing period [40]. PRF can be considered as a viable cost
effective option. Further studies are necessary to assess the histology of
the regenerated tissue.

Conclusion

Dental treatment options are expanding and new techniques are
constantly being developed. Present treatment modalities can assist
with the stimulation of tissue formation after dental surgical procedures,
leading to various results. The general concept of bone regeneration is
to promote the simultaneous regeneration of a bone volume and the
gingival tissue above through the use of PRE. The placement of PRF
provides enhanced healing following specific dental procedures using
the patient’s donor tissue. PRF is an advantageous technique that
provides optimal results when used in conjunction with many dental
procedures. Further research are needed to validate these treatment
strategies in evidence-based clinical practice.
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