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Abstract: Regenerative potential of platelets was intorduced in 1974. Platelet rich fibrin (PRF) is a fibrin matrix
in which platelet cytokines, growth factors and cells are trapped and may be released after a certain time and
that can serve as a resorbable membrane. Socket healing is a highly coordinated sequence of biochemical,
physiologic, cellular and molecular responses involving numerous cell types, growth factors, hormones,
cytokines and other proteins, which is directed towards restoring tissue and functional capacity after injury.
Currently, the slow polymerization during PRF preparation seems to generate a fibrin network very similar to
the natural one. Such a network leads to a more efficient cell migration and proliferation and thus cicatrization.
This paper is intended to highlight more on the clinical challenge in the use of PRF following extractions.
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INTRODUCTION FIBRIN: Fibrin is the activated form of a plasmatic

Platelet-rich fibrin (PRF) belongs  to  a  new is massively present both in plasma and in the platelet a-
generation  of   platelet   concentrates  geared  to granules and plays a determining role in platelet
simplified     preparation       without     biochemical   blood aggregation during hemostasis. Being a soluble protein,
handling [1]. The great  challenges  facing  clinical fibrinogen is transformed into an insoluble fibrin by
research is the development of bioactive surgical thrombin while the polymerized fibrin gel constitutes the
additives  regulating  inflammation  and increasing first cicatricial matrix of the injured site. There is a wide
healing.  Most   of   the  surgical  procedures  lead  to variety of hemostatic agents, such as collagen sponges,
some  degree  of  tissue  loss.  It is therefore important oxidized cellulose and cyanoacrylate synthetic adhesives.
that  structural repair is performed in the  shortest   time Within our therapeutic arsenal, fibrin adhesives are well
[2].  The  faster  the  regeneration   process  and the documented; they correspond to a natural biologic
greater  the  structural organization of newly formed mechanism (fibrin polymerization during hemostasis)
tissue,  the  lower  the  odds of surgical complications and amplified in an artificial way [4]. Fibrin adhesives are
the better the prognosis for future surgical intervention, above all well known for their use in the sealing of wound
such as placement of osseointegrated implants [3]. borders  and  the facilitation of cutaneous reapplication in

molecule called fibrinogen. This soluble fibrillary molecule
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general and plastic surgery. Surgeons therefore use the the middle and upper part of the tube. Quick handling is
mechanical properties of the adhesive as well as the fibrin the only way to obtain a clinically   usable  PRF  clot  [8].
biologic properties to promote cicatrisation [5]. If the duration required to collect blood and launch

Platelet-rich Fibrin-a Natural Fibrin Matrix: PRF is an will  polymerize  in  a  diffuse  way  in  the tube  and only
immune and platelet concentrate collecting on a single a  small  blood clot without consistency will be obtained
fibrin membrane, containing all the constituents of a blood [4, 6].
sample which are favourable to healing and immunity.
This new biomaterial looks like an autologous cicatricial The PRF obtained will be used in two ways:
matrix, which is neither like fibrin glue nor like a classical
platelet concentrate. It is simply centrifuged blood C A part of it is used as a filling material, with a
without any addition.PRF consists of a fibrin matrix gelatinous consistency and an amorphous shape.
polymerized in a tetra molecular structure, with C The remaining part is shaped in order to form a
incorporation of platelets, leucocytes, cytokines and resistant fibrin membrane which can be transferred
circulating stem cells [6]. onto Schneider’s membrane.

Autologous platelet rich fibrin (PRF), considered to
be a healing biomaterial, was initially used in oral PRF protocol makes it possible to collect a fibrin clot
implantology by  its  promotors,  van   Hinsbergh   et  al. charged with serum and platelets. By driving out the
[6 ]and presently, studies have shown its application in fluids trapped in the fibrin matrix, practitioners will obtain
various disciplines of dentistry. This natural material very resistant autologous fibrin membranes [8, 9].
seems to accelerate the physiological wound healing;
besides,  in   association    with   bone   grafts,  it seems to Different Polymerizations, Different Biologies: One of
accelerate new bone formation [5, 6]. the main differences between fibrin adhesives cPRP and

Preparation of Platelet-rich Fibrin: PRF was first adhesives and cPRP use a bovine thrombin and calcium
developed in France by Choukroun et al. for specific use chloride association to commence the last stages of
in oral and maxillofacial surgery. The patient’s venous coagulation and sudden fibrin polymerization. The speed
blood sample was taken before surgery. The blood is of this reaction is dictated by the use of these surgical
placed in 10ml glass test tubes, without anticoagulant and additives  and  their  hemostatic   function  implies a
immediately centrifuged at 3000 rpm for 10 minutes [7]. quasi-immediate setting and therefore significant
The biological steps of this centrifugation  involve  that quantities of thrombin. This mode of polymerization will
the circulating blood thrombin turns fibrinogen  into considerably influence the mechanical and biologic
fibrin. This fibrin then places at the centre of the test tube. properties of the final fibrin matrix [11]. PRF has the
The absence of anticoagulant implies the activation in a characteristic of polymerizing naturally  and  slowly
few minutes of most platelets of the blood sample in during  centrifugation.  And   the  thrombin
contact with the tube walls and the release of the concentrations acting on the collected autologous
coagulation cascades. Fibrinogen is initially concentrated fibrinogen are almost physiologic because there is no
in the high part of the tube, before the circulating bovine  thrombin addition. This aspect is crucial to
thrombin transforms it into fibrin. A fibrin clot is then determine the 3-dimensional organization of a fibrin
obtained in the middle of the tube, just between the red network. Indeed, during gelling, the fibrin fibrillae can be
corpuscles at the bottom and acellular plasma at the top assembled between them in 2 different biochemical
[8]. Platelets are theoretically trapped massively in the architectures: condensed tetramolecular or bilateral
fibrin meshes. The success of this technique entirely junctions and connected trimolecular or equilateral
depends on the speed of blood collection and transfer to junctions. Bilateral junctions are constituted with strong
the centrifuge. Indeed, without anticoagulant, the blood thrombin concentrations and allow the thickening of fibrin
samples start to coagulate almost immediately upon polymers; this leads to the constitution of a rigid network,
contact with the tube glass and it takes a minimum of a not very favorable to cytokine enmeshment and cellular
few minutes of centrifugation to concentrate fibrinogen in migration [12].

centrifugation is overly long, failure will occur: The fibrin

PRF is attributable from the gelling mode [10]. Fibrin
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However, the great resistance of such a gel is Mazor et al. [16] assessed the relevance of
completely appropriate to firmly seal biologic tissues: autologous leukocyte- and platelet-rich fibrin (PRF)
Therefore, there will be a fibrin adhesive and, by concentrate and membranes as the sole filling material
extension, a cPRP. In contrast, weak thrombin during a lateral sinus lift with immediate implantation in a
concentrations imply a very significant percentage of case series. From a radiologic and histologic point of view
equilateral junctions. These connected junctions allow the at 6 months after surgery, the use of PRF as the sole filling
establishment of a fine and flexible fibrin network able to material during a simultaneous sinus lift and implantation
support cytokines enmeshment and cellular migration 13. stabilized a high volume of natural regenerated bone in
Moreover, this 3-dimensional organization will give great the subsinus cavity up to the tip of the implants. Further,
elasticity to the fibrin matrix: It is what we observe in a they advocated that Choukroun’s PRF is a simple and
flexible, elastic and very strong PRF membrane. These 3 inexpensive biomaterial and its systematic use during a
fibrin biotechnologies therefore use different sinus lift seems a relevant option, particularly for the
polymerization modes which imply very different biologic protection of the Schneiderian membrane.
integration mechanisms [11, 12]. In a multicenteric study by Kfir et al. [18] minimally

Advantages of Platelet-rich Fibrin over Platelet-rich done using plateletrich fibrin and bone substitutes,
Plasma and Disadvantages of Platelet-rich Fibrin 14,15: injected under the antral membrane and implant placement
Advantages of Platelet-Rich Fibrin over PRP: along with primary closure executed at the same sitting,

< No biochemical handling of blood need of posterior maxilla bone augmentation with high
< Simplified and cost effective process and use of procedural success, low complication rate and

bovine   thrombin    and   anticoagulants   not satisfactory bone augmentation and implant survival. As
required it is minimally invasive and associated with minimal

< Favourable healing due to slow polymerization discomfort, MIAMBE should be an alternative to the
< More efficient cell migration and proliferation currently employed methods of maxillary bone
< PRF has supportive effect on immune system augmentation [19].
< PRF helps in haemostasis. Simonpieri et al., reported maxillary reconstruction

Disadvantages of Platelet-Rich Fibrin solution  in  twenty  patients  who  were  treated using

< Amount available is low, because of autologous years (1-5 years). Finally, 184 dental implants were placed
blood and they found no implant or graft loss in a case series,

< Quick handling of blood is needed, immediately after thus confirming the validity of this reconstructive
collection. protocol. Small quantities of 0.5% metronidazole solution

Clinical Implications: Choukroun et al. were amongst the against unavoidable bacterial contamination. PRF
pioneers for using autologous  PRF  protocol  in  oral  and membranes protect the surgical site and promote soft
maxillofacial surgery to improve bone healing in implant tissue healing and cut few millimeters PRF fragments
dentistry. Since then, this emerging field of biomaterial mixed with graft material functioned as a “biological
has revolutionised the tissue engineering as the relatively connector” between the different graft elements and as a
new, highly promising field of reconstructive biology, matrix that supports neo-angiogenesis, capture of stem
which represents the recent advances in medicine and cells and migration of osteoprogenitor cells to the center
surgery, molecular and cellular biology, polymer chemistry of the graft [20].
and physiology.30 Lack of adequate bone and proximity Meyer et al. [21]advocated that the long-term
to anatomic structures are amongst the most common reliability of  betaTCP  associated  to  growth  factors
encountered problems at the implantation site and recent (PRP or PRF) without bone graft, in massive sinus-lift
advancements in surgical procedures can predictably procedures  induces  fewer  complications  and the
combat such difficulties [8]. implant  success  as  w ell as resorption rate is comparable

invasive antral membrane balloon elevation (MIAMBE)

revealed that MIAMBE can be applied to all patients in

using FDBA, PRF membranes and 0.5% metronidazole

this  new   technique   and   followed   up   during 2.1

(10 mg) provide a proficient protection of the bone graft
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to the one obtained by using autologous bone grafts. Soadoun and Touati et al., discussed tridimensional
Bone-added osteotome sinus floor elevation (BAOSFE) implant placement and the use of connective tissue
technique using platelet-rich fibrin (PRF) as grafting grafting to complete the aesthetic restoration as means of
material while placing microthreaded implants in subsinus limiting soft tissue recession around implants and showed
residual bone can lead to an endosinus bone gain. that plateletrich fibrin enables the simple, effective and
Despite a limited residual bone height (RBH), a healing predictable management of the gap between alveolar bone
period of 2-3 months was found to be sufficient to resist and an implant [25].
a torque of 25 N.cm applied during abutment tightening.
At 1 year, formation of a new recognizable bone structure CONCLUSION
delimiting the sinus floor was identified radiologically and
led to a predictable implant function. The majority of these studies have focused on

Toffler et al. [17] advocated membrane insurance by enhancing graft healing and dental implants. Thus, there
possibly sealing  an  undetected  perforation  during is the need for more studies to explore its use in extraction
lateral window osteotomy procedure using PRF sockets. There are very few studies comparing the effects
membrane. He advocated osteotome-mediated sinus floor of PRF. Although PRF belongs to a new generation of
elevation (OMSFE) or crestal core elevtion (CCE) with platelet concentrates, it is in the first place a fibrin
simultaneous implant placement using PRF plugs, technology. indeed, the biologic activity of the fibrin
prepared by placing PRF clot into the cylinder in the PRF molecule is enough in itself to account for the significant
box and slowly compressing with piston. Thick PRF plugs cicatricial capacity of the S. and the slow polymerization
or small disks of 1 cm diameter can also be easily inserted mode confers to the prf membrane a particularly favorable
into the residual extraction sockets. Immediate bone physiologic architecture to support the healing process.
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