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INTRODUCTION 

Periodontal disease is a complex, multifacto-
rial disease characterized by the loss of connective 
tissue attachment with destruction of periodontal 
tissues. The main goal of periodontal treatment is 
to stop the inflammatory process, prevent its pro-
gression and to regenerate the lost periodontal tis-
sues. Periodontal regeneration is involving biologic 
sequela like cell adhesion, migration, prolifera-
tion, and differentiation in an organized sequence 
[1]. This procedures include soft and hard tis-
sue grafts, root biomodifications, guided tissue re-

generation [2]. In fact, the regenerative periodontal 
therapies have a limited periodontal restoration [3]. 
The healing of periodontal tissue include interac-
tions between epithelial, fibroblasts, osteoblasts 
cells, periodontal ligament cells. The end result 
is fibrin formation, platelet aggregation, and release 
of several growth factors into tissues from platelets 
[4]. In fact, cytokines and growth factors in platelets 
are responsible for inflammation which resulted in 
wound healing [5]. Fibrin, fibronectin and vitronec-
tin are secreted by platelets and act as a matrix for 
the adhesion molecules and connective tissue. [6]. To 
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promote periodontal tissue repair, platelets can be 
used to aid in regeneration. PRF are used to promote 
the speed of periodontal healing via regulation the 
inflammatory process [2]. It is known that platelets 
play an important role in hemostasis.

Choukroun et al in 2000 was the first who used 
PRF [7]. It 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 any 
artificial biochemical modifications. It can be used 
in oral and maxillofacial surgery, and is considered 
as a new generation of platelet concentrate. It 
consists of a matrix of autologous fibrin [3] and has 
many advantages over platelets rich plasma (PRP), 
which include easy in preparation and no need for 
chemical addition to the blood, which makes it 
entirely autologous preparation [8]. Several studies 
show rapid wound healing with the use of it [9,10]. 
It does not need second surgical site and procedure 
as in case of autogenous graft. Its complexity in 
preparation and risk of cross-infection make their 
use is still confused. In addition, concentrated 
platelet-rich plasma (cPRP) was prepared with 
a less complex production protocol. Healing 
is a complicated process involving cellular 
organization, chemical signals, and the extracellular 
matrix for tissue repair [11]. Platelets’ regenerative 
concept was introduced in the 70’s [12], they contain 
growth factors which increase collagen production, 
cell mitosis, blood vessels growth, recruitment of 
other cells that migrate to the site of injury, and 
cell differentiation induction [8]. Whitman et al 
in 1997 [13], were a pioneer to introduce the use of 
platelet-rich plasma in oral surgical procedures, 
proving great advantages because it increases 
osteoprogenitor cells in both the host bone and bone 
graft. However, using it also presents risk because 
bovine thrombin, which is used to handle PRP, may 
generate antibodies to factors V, XI, and thrombin 
that could cause coagulopathies that may affect its 
efficacy [8]. Formation of platelet concentrates lead 

to the formation of fibrin adhesive-concentrated 
platelet-rich plasma (cPRP); because of legal 
restrictions on blood handling procedures, another 
family of platelet concentrate was introduced in 
France-platelet-rich fibrin (PRF) [14]. PRF prolongs 
the physiologic wound healing. This results in a 
condensed mesh of fibrin that is saturated with 
cytokines, growth factors in a ratio of 1 to 4. PRF 
increases the healing process and optimizes bone 
grafting results [15,16]. It can result in the regeneration 
of bone and can be used in conjunction with either 
a bone substitute or alone [17-19]. The PRF was 
produced by centrifuging a patient’s blood for 10 
minutes without the addition of an anticoagulant. 
Because of the centrifuge process, blood coagulation 
occurs and separates into three distinct layers. The 
bottom layer is a red blood cell (RBC) layer that is 
removed while the top layer is a cell free layer that 
is also unused. The middle layer is a mesh network 
which contains most of the platelets and fibrin. [6] 
Once separated from the clot, the PRF is ready to 
be used. This layer can be shaped into a plug and 
compressed into a membrane or depending on what 
treatment is needed. [Fig 1].

Classification of platelet concentrates 

According to Ehrenfest et al. 2010, the current 
classification (2009), platelet concentrates classified 
into 4 groups based on the presence of leucocytes 
and fibrin architecture [20]: 

Fig. (1) Test tube showing platelet-rich fibrin after centrifugation
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a) Pure PRP/Leucocyte-poor PRP: Absence of 
Leucocytes and low density of fibrin network.

b) Leucocyte and platelet-rich plasma: Presence of 
Leucocytes and low-density fibrin network. 

c) Pure platelet-rich fibrin PPRF/Leucocyte-poor 
PRF: Without leucocytes but with high-density 
fibrin network. 

d) Leucocyte and Platelet-Rich Fibrin: With 
leucocytes but with high-density fibrin network. 

Architecture and composition of the PRF 
membrane

 Fibronectin and Vitronectin are key proteins 
that play a strategic role in the adhesion and 
migration of the platelets. The firmness of fibrin 
clot results from the slow release of the fibronectin 
over a period of seven days. On the other hand, 
vitronectin is released from the PRF membrane 
only during the first four hours. Although platelet 
growth factors play an important role in the biology 
and functioning of PRF, the fibrin architecture and 
leukocyte content are two key parameters that have 
not been considered in detail [21]. PRB and PRF are 
mainly derived from platelet [Table 1].

TABLE (1) Comparison of platelet Concentrates

Sample Red Blood Cell 
(RBC) (%)

Platelet 
(%)

White blood 
Cells (%)

Blood Clot 95 5 1

Platelet Rich 
Plasma (PRP)

4 95 1

Platelet Rich 
Fibrin (PRF)

2 97 1

PRF and Periodontal Regeneration

The main goal of periodontal treatment is to stop 
and control the periodontal infection and to regenerate 
all tissues of the periodontium (Periodontal 
ligament, Bone, Cementum, and Connective  
tissue) [22]. In fact, growth factors are used recently 
in the promotion of periodontal regeneration and 

healing, growth factors include Platelet Derived 
Growth factor (PDGF) as one of the important factors 
[Table 2] . The use of PRF in the management of 
intrabony defects has shown significant results when 
compared with open flap debridement alone[23-25].

TABLE (2) The main growth factors

Growth factors Source Action
Insulin Growth 
factor (IGF)

Osteoblast, 
Macrophages

Regulate cell growth
Enhances healing

Platelet Derived 
Growth factor 
(PDGF)

Platelets, 
Macrophages

Stimulates angiogenesis 
Stimulate proliferation of 
mesenchymal stem cells

Epidermal 
growth factor 
(EGF)

Platelets Stimulates angiogenesis 
Stimulate proliferation of 
myoblasts

Transforming 
growth factor 
(TGF)

Platelets, 
Lymphocytes

Proliferation of 
osteoblasts
Stimulates angiogenesis 

Keratinocyte 
growth factor 
(KGF)

Platelets Growth of Keratinocytes

Basic fibroblast 
growth factor 
(bFGF)

Platelets Stimulates angiogenesis 
Stimulate proliferation of 
myoblasts

Vascular Endo-
thelial growth 
factor (VEGF)

Endothelial 
cells

Initiates angiogenesis 

Yu-Chao et al in 2011 reported that the use 
of PRF as a grafting material seems to be an 
effective for regenerative treatment for periodontal 
intrabony defects [26]. Thorat et al in 2011 showed 
a significant reduction in probing depth and clinical 
attachment level gain when comparing 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 when compared with baseline 
and 9 months [10]. 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 
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treated subjects (28.66%); suggesting that the 
various growth factors present in the PRF may 
increase regeneration [23]. Panda et al in 2016 
reported that PRF can be used effectively alone as 
a regenerative material, in conjunction with open 
flap surgery [25]. Lekovic et al in 2012. showed that 
treatment of intra-bony defects with PRF results in 
significant improvements of pocket depth, clinical 
attachment level and defect fill compared with 
conventional treatment [23]. PRF has great potential 
for surgical wound healing and can be used in 
surgical treatment of intra-bony defects. In fact, 
we need more studies to assess the histology of the 
regenerated tissue while using PRF.

PRF and Regeneration of Peri-Implant Bone 
Defects

Platelet concentrates may help for the regenera-
tion of peri-implant bone defects and they may im-
prove osseointegration[27]. Three specific situations 
can be encountered, the first situation concerns the 
peri-implantitis also called de-osseointegration, the 
second are discovered during implant placement, 
when there is inadequate bone for implantation [27]. 
The last situation of peri-implant bone defects can 
be encountered during an immediate post-avulsion 
or post-extraction implantation procedure [28]. Lee et 
al in 2012 reported that, in animal model, that peri-
implant defect sized 3.0 × 5.0 mm (width × length) 
was successfully repaired by the application of PRF 
alone in the bony defect [29]. Only limited in vivo 
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 evaluate the effect of 
PRF applied for use in bone defects in humans.

PRF and Gingival Recession 

Kumar et al in 2013 reported that the autogenous 
platelet concentrates graft (PCG) or subepithelial 
connective tissue graft (SCTG), covered by a 
coronally positioned flap, were effective in the 
treatment of shallow gingival recession defects  
(≥ 2mm) with significant root coverage (87% and 

80% for SCTG and PCG, respectively) at 12 months 
postoperatively [30].

In fact, the root coverage procedures aimed 
to improve esthetics, minimize hypersensitivity. 
Coronally positioned flap, with subepithelial 
connective tissue is the most effective plastic 
procedure. Aroca et al in 2009 reported that PRF 
membrane increased gain in width of keratinized 
gingiva at the test sites at 6 months compared to 
the modified coronally advanced flap alone [31]. 
Recently, to improve the efficiency of the root 
coverage treatments and reduce the morbidity of the 
techniques (second surgical donor site…), various 
alternative subistitutes are used such as the PRF. 
Jankovic et al in 2012  proved that, 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 [32]. No difference could be found between 
PRF and CTG procedures in gingival recession’s 
therapy, except for greater gain in keratinized  
tissue [32].

The advantages of PRF membrane as graft 
material are related to the absence of a donor site 
surgical procedure and minimum patient discomfort 
during the early wound healing period. Further 
studies are necessary to assess the histology of the 
regenerated tissue [30] .PRF have some degree of 
advantages and disadvantages (table 3)

In summery PRF is a complicated compound of 
strong fibrin matrix as a bridgeable membrane with 
growth factors released after at least 1 week [33].  In 
addition, PRF can considered as a reservoir of many 
growth factors that play a major role in periodontal 
repair processes. It was reported that PRF retards 
epithelial cell proliferation in vitro, but has a strong 
positive effect on the proliferation of gingival 
fibroblasts, periodontal ligament fibroblasts, and 
osteoblasts[34]. In addition, PRF suggests the pivots 
for new periodontal attachment formation through 
activation of phosphorylated extracellular signal 
regulated protein kinase, osteoprotegerin and 
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alkaline phosphatase[35]. Moreover, PRF showed 
antimicrobial effects[36]. These regenerative 
potential and antibacterial effects of PRF may be 
effective in periodontal surgery. It was reported 
that, PRF can be used alone as grafting material for 
periodontal regenerative therapy. At 6 months after 
surgery, the outcomes showed a probing depth and 
clinical attachment gain in the periodontal osseous 
defects and radiographic density increase[37]. A 
study by Chang in 2011 for the application of PRF 
with synthetic bone graft for periodontal infrabony 
defects reported that, there is clinical attachment 
gain and pocket reduction with minor gingival 
recession. There was more dense bone formation 
in the grafted teeth after 1 year of follow-up. 
Application of PRF in combination with synthetic 
bone graft was first used for the treatment of 
perioeendo combined intrabony defect with the 
achievement of probing depth reduction, clinical 
attachment gain, increase of gingival thickness, 
and increase of periapical bone density over a 6- 
month period [38].  Uraz et al in 2015, reported that 
PRF allowed treatment of gingival recession with 
adequate wound healing, highly root coverage, in 
conjunction with more gingival tissue thickness [39].  
Recently, it was demonstrated that, the beneficial 
effect of PRF in intrabony defects, furcation 
invasion, and periodontal plastic surgery [40].  

CONCLUSION

Management of periodontal defects has a wide 
variety and new techniques are developed. Current 
therapeutic techniques can promote the stimulation 
of tissue formation after dental surgical procedures. 
The use of PRF stimulates the bone regeneration; 
increasing the volume of the bone and the overlying 
gingival tissue. PRF when used in conjunction with 
many dental procedures provides favorable results. 
Autogenous PRF can decrease or eliminate the risk 
of disease transmission. In vitro and in vivo studies 
have demonstrated safe and favorable effects on 
hard and soft tissue healing in periodontal surgery. 
Current evidence based dentistry shows that PRF 
can be routinely used in periodontal regenerative 
surgery, with good biological effects and satisfactory 
clinical results under correct manipulation.

REFERENCES

1. 	 Giannobile WV. The potential role of growth and 
differentiation factors in periodontal regeneration. J 
Periodontol 1996; 67:545e53.

2. 	 Greenwell H. Committee on research, science and 
therapy, American Academy of Periodont. Position paper: 
guidelines for periodontal therapy. J Periodontol 2001; 
72:1624–8.

TABLE (3) Advantages and disadvantages of PRF.

Advantages Disadvantages

No biochemical handling of blood Insufficient autologous blood

Simple Need immediate handling

Less coast

Anticoagulants not required

Bovine thrombin not required

Slow polymerization resulting in favorable healing    

Immune system supported by PRF

PRF promotes hemostasis



(3276) Essam Ibrahim ElkhatatE.D.J. Vol. 63, No. 4

3. 	 Sander L, Karring T. Healing of periodontal lesions in mon-
keys following the guided tissue regeneration procedure. A 
histological study. J Clin Periodontol 1995; 22:332–7.

4. 	 Deodhar AK, Rana RE. Surgical physiology of wound 
healing: a review. J Postgrad Med 1997; 43:52 6.

5. 	 Giannobile WV. Periodontal tissue engineering by growth 
factors. Bone 1996;19(Suppl. 1):23S–37S.

6. 	 Dohan DM, Choukroun J, Diss A, et al. Platelet-rich fibrin 
(PRF): a second-generation platelet concentrates. Part II: 
platelet related biologic features. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 2006;101:E45e50.

7. 	 Choukroun J,AddaF, Schoeffer C,Vervelle A.PRF: an 
opportunity in perio-implantology. Implantodontie 2000; 
42:55–62.

8.	 Kiran NK, Mukunda KS and Tilak Raj TN. Platelet 
concentrates: A promising innovation in dentistry. J Dent 
Sci Res 2011; 2: 50-61

9. 	 Sharma A, Pradeep AR. Treatment of 3-wall intrabony 
defects in patients with chronic periodontitis with 
autologous platelet rich fibrin: a randomized controlled 
clinical trial. J  Periodontol 2011;82(12):1705–12.

10. Thorat M, Pradeep AR, Pallavi B. Clinical effect of 
autologous platelet-rich fibrin in the treatment of intra-
bony defects: a controlled clinical trial. J Clin Periodontol 
2011;38(10):925–32

11. 	 Singer AJ and Clark RA. Cutaneous wound healing. N 
Engl J Med 1999; 341: 738-746.

12.	 Ross R, Glomset J, Kariya B and Harker L. A platelet-
dependent serum factor that stimulates the proliferation of 
arterial smooth muscle cells in vitro. Proc Natl Acad Sci U 
S A 1974; 71: 1207-1210.

13.	 Whitmann DH, Berry RL and Green DM. Platelet gel: 
an alternative to fibrin glue with applications in oral and 
maxillofacial surgery. J Oral Maxillofac Surg 1997; 55: 
1294-1299.

14.	 Saluja H, Dehane V, Mahindra U.Platelet-Rich fibrin: A 
second generation platelet concentrate and a new friend 
of oral and maxillofacial surgeons. Ann Maxillo Fac Surg 
2011; 1: 53-57.

15.	 Kawase T, Kamiya M, Kobayashi M, Tanaka T, Okuda K, 
et al. The heat-compression technique for the conversion 
of platelet-rich fibrin preparation to a barrier membrane 
Platelet-rich fibrin. Int J ClinExp Med 2015; 8: 7922-7929.

16.	 Wu CL, Lee SS, Tsai CH, Lu KH, Zhao JH, et al. Platelet-
rich fibrin increases cell attachment, proliferation and 
collagen-related protein expression of human osteoblasts. 
Aust Dent 2012; 57: 207-212.

17.	 Bölükbaşi N, Ersanli S, Keklikoğlu N, Başeğmez C, 
Ozdemir T.  Sinus augmentation with platelet-rich fibrin 
in combination with bovine bone graft versus bovine bone 
graft in combination with collagen membrane. J Oral 
Implantol 2015;41: 586-595.

18.	 Joseph VR, Sam G, Amol NV. Clinical evaluation of 
autologous platelet rich fibrin in horizontal alveolar bony 
defects. J Clin Diagn Res 2014; 8: 43-47.

19.	 Kim TH, Kim SH, Sándor GK, Kim YD.  Comparison of 
platelet-rich plasma (PRP), platelet-rich fibrin (PRF), and 
concentrated growth factor (CGF) in rabbit-skull defect 
healing. Arch Oral Biol 2014;59: 550-558.

20.	 Ehrenfest DM How to optimize the preparation of 
leukocyte and platelet-rich fibrin (L-PRF, Choukroun’s 
technique) clots and membranes: Introducing the PRF 
Box. Oral Surg Oral Med Oral Pathol Oral RadiolEndod 
2010;110(3): 275-278.

21.	 Ehrenfest DM, Bielecki T, Jimbo R, Barbe G, Del Corso M, 
Inchingolo F &Sammartino G: Do the Fibrin Architecture 
and Leukocyte Content Influence the Growth Factor 
Release of Platelet Concentrates? An Evidence-based 
Answer Comparing a Pure Platelet Rich Plasma (P-PRP) 
Gel and a Leukocyte- and Platelet-Rich Fibrin (L-PRF). 
Curr Pharm Biotechnol 2012; Jun 13(7): 1145-1152

22.	 Cortellini P, Tonetti MS, Lang NP, Lindhe J (2008) 
Regenerative periodontal therapy. Clinical Periodontology 
and Implant Dentistry (5th edn.). Forlaget Munksgaard, 
Copenhagen. pp: 902–954.

23.	 Lekovic V, Milinkovic I, Aleksic Z, Jankovic P, Kenney 
EB, et al. Platelet-rich fibrin and bovine porous bone 
mineral vs. platelet-rich fibrin in the treatment of intrabony 
periodontal defects. J Periodontal Res 2012; 47: 409–417.

24.	 Pradeep AR, Rao NS, Agarwal E, Bajaj P, Kumari M, et 
al. Comparative evaluation of autologous platelet-rich 
fibrin and platelet-rich plasma in the treatment of 3-wall 
intrabony defects in chronic periodontitis: a randomized 
controlled clinical trial. J Periodontol 2012;83: 1499–1507.

25.	 Panda S, Sankari M, Satpathy A, Jaykumar D, Mozzati M, 
et al. Adjunctive effect of autologus Platelet-Rich Fibrin to 
barrier membrane in the treatment of periodontal intrabony 
defects. J Craniofac Surg 2016; 27: 691-696.



ROLE OF PLATELET-RICH FIBRIN IN PERIODONTAL REGENERATION (3277)

26.	 Yu-Chao C, Kuo-Chin W, Jiing-Huei Z Clinical application 
of platelet-rich fibrin as the sole grafting material in 
periodontal intrabony defects. J Dent Sci 2011;6:181-188.

27.	 Mouhyi J, Dohan E, Albrektsson T The peri-implantitis: 
implantsurfaces, microstructure, and physico-chemical 
aspects. Clin Implant Dent Relat Res 2012; 14: 170-183.

28.	 Dohan E, Vazquez L (2008) Pulling out, extraction or 
avulsion? Implant Dent 2008;17: 4

29.	 Lee JW, Kim SG, Kim JY, Lee YC, Choi JY, et 
al. Restoration of a peri-implant defect by platelet-rich 
fibrin. Oral Surg Oral Med Oral Pathol Oral Radiol 2012; 
113:459-463.

30.	 Kumar G, Murthy K (2013) A comparative evaluation 
of sub epithelial connective tissue graft (SCTG) versus 
platelet concentrate graft (PCG) in the treatment of gingival 
recession using coronally advanced flap technique: a 
12-month study. J Indian Soc Periodontol 17: 771-776.

31. Aroca S, Keglevich T, Barbieri B, Geera I, Etienne D 
(2009) Clinical evaluation of a modified coronally 
advanced flap alone or in combination with a platelet rich 
fibrin membrane for the treatment of adjacent multiple 
gingival recessions: a 6 month study. J Periodontol 80: 
244-2452.

32.	 Jankovic S, Aleksic Z, Klokkevold P, Lekovic V, Dimitri-
jevic B, et al. Use of platelet-rich fibrin membrane follow-
ing treatment of gingival recession: a randomized clinical 
trial. Int J Periodontics Restorative Dent 2012; 32: 41-50.

33.	 Dohan DM, de Peppo GM, Doglioli P, Sammartino G. 
Slow release of growth factors and thrombospondin-1 in 

Choukroun’s platelet-rich fibrin (PRF): a gold standard to 
achieve for all surgical platelet concentrates technologies. 
Growth Factors 2009;27:63e9.

34. Tsai CH, Shen SY, Zhao JH, Chang YC. Platelet-rich 
fibrinmodulates cell proliferation of  human periodontally 
related cells in vitro. J Dent Sci 2009;4:130e5.

35. Chang YC, Zhao JH. Effects of platelet-rich fibrin on 
human periodontal ligament fibroblasts and application for 
periodontal infrabony defects. Aust Dent J 2011;56:365e71.

36. Yang LC, Hu SW, Yan M, Yang JJ, Tsou SH, Lin YY. 
Antimicrobial activity of plasma-rich plasma and other 
plasma preparations against periodontal pathogens. J 
Periodontol 2015;86:310e8.

37. Chang YC, Wu KC, Zhao JH. Clinical application of platelet-
rich fibrin as the sole grafting material in periodontal 
intrabony defects. J Dent Sci 2011;6:181e8.

38. Su NY, Chang YC. Clinical application of platelet-rich 
fibrin in perio-endo combined intrabony defect. J Dent Sci 
2015;10: 462e3.

39. Uraz A, Sezgin Y, Yalim M, Taner IL, Cetiner D. Comparative 
evaluation of platelet-rich fibrin membrane and connective 
tissue graft in the treatment of multiple adjacent recession 
defects: a clinical study. J Dent Sci 2015;10:36e40.

40. Castro AB, Meschi N, Temmerman A, et al. Regenerative 
potential of leucocyte- and platelet-rich fibrin. Part A: 
intra-bony defects, furcation defects and periodontal 
plastic surgery. A systematic review and meta-analysis. J 
Clin Periodontol 2017; 44:67e82.


