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Current uses, limitations, and future recommendations for application

Mamnoon Ghafir1; Nandita Gautam2*

1Department of Conservative Dentistry & Endodontics, Institute of Dental Sciences, Bareilly, India.
2Department of Public Health Dentistry, Institute of Dental Sciences, Bareilly, India.

Case Report

*Corresponding Author: Nandita Gautam, Department of Public Health 
Dentistry, Institute of Dental Sciences, Bareilly, India.
E-mail: nanditagautam63552@gmail.com 

Received Date  : Nov 17, 2022
Accepted Date  : Dec 24, 2022
Published Date : Jan 14, 2023
Archived : www.jcmimagescasereports.org
Copyright : © Nandita Gautam 2023

Abstract

Numerous strategies, including pulp implantation, revascularization, and postnatal stem cell treatments, have been devel-
oped by regenerative endodontics. Revascularization has been effectively used in clinical settings recently, giving dentists 
amazing outcomes. When administered alone or in conjunction with a bone transplant, platelet-rich fibrin (PRF) encour-
ages bone development and vascularization. There are many uses for PRF in regenerative endodontics, including as a tool 
for mending iatrogenic pulpal floor perforations and for revascularizing developing permanent teeth with necrotic pulps. 
It serves as a matrix for the ingrowth of tissue. It was seen that the dentinal walls thickened with time, the roots length-
ened, the periapical pathology regressed, and the apex closed. The specific mechanism of action of PRF for dental pulp 
rejuvenation, including both vitro and in vivo, necessitates further study.
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Introduction

Regenerative methods are those that include using substances 
to promote the healing and repair of the pulp-dentin complex 
after the infected or damaged tooth tissue has been restored 
[1]. Regenerative treatment in dentistry has the potential to 
revive a tooth that was previously considered to be dead. 
Various techniques, including pulp implantation, revascular-
ization, and postnatal stem cell therapy, have been developed 
by regenerative endodontics. Revascularization has been ef-
fectively used in clinical settings recently, giving dentists as-
tonishing outcomes [2]. Regenerative endodontics is crucial in 
resolving these issues because root canal therapy failures and 
postintervention problems are on the rise. The intention is to 
avoid radiography exposure and aggressive, intrusive instru-
mentation [3]. Reimposition of and T lymphocytes, which sup-
port defence against the microorganisms causing pulp injury, 
accomplishes this. The tooth’s viability is maintained and the 
canal is entirely sealed, preventing periapical re - infection and 
teeth fractures [4].

Surgery is recognised to require healing, which is accom-
plished through a series of processes including cellular organi-
sation, chemical signalling, and extracellular matrix for tissue 
repair [5]. When administered alone or in conjunction with a 

bone graft, platelet-rich fibrin encourages bone development 
and vascularization. The is matrix encourages osteoblast mi-
gration, cell adhesion, and proliferation, which results in the 
development of bone [6]. Blood vessel development and the 
stimulation of the immune system to combat foreign invaders 
are both significantly influenced by the cytokines generated 
by PRF [7]. According to research, low centrifugal force PRF 
preparation results in a similar effective concentration of leu-
kocytes and growth factors as heavy centrifugal force prepara-
tion [8].

In patients with cleft alveolar ridge deformities, aresearch has 
demonstrated the improved outcomes of PRF consumption 
in combination with iliac crest bone transplant; in contrast, 
outcomes were unsatisfactory when iliac crest graft alone was 
employed [9]. Similar methods were used to complete healing 
without complications in an orthodontic surgery case employ-
ing PRF, cancellous bone allograft, bovine bone matrix, and 
metronidazole [10]. Thus according study findings, when PRF 
is mixed with biomaterials, the rejuvenation power of the cor-
responding alternative improves and it is more suited and ac-
ceptable for the defective tissue area. The appropriate inclu-
sion of biomaterial is achieved thanks to PRF’s development of 
cell-to-cell communication [11]. The current review’s focus is 
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on the uses of PRF in regenerative endodontics and dentistry, 
as well as its limits and possible future usage.

Materials and Composition

Platelet-rich fibrin (PRF), which is an artificial biomechani-
cal structure, is made from homogenised plasma. This is ac-
complished by the fibrin clot that forms when human-derived 
blood is centrifuged. As a consequence of a polymerization re-
action, this clot later comprises a large quantity of cytokines, 
growth factors, and platelets; aside from these components, 
no additional enzyme or anticoagulant is required for its for-
mation. The cytokines in PRF that support osteoblast prolif-
eration, angiogenesis, wound repair, and collagen synthesis 
are transforming growth factor (TGF), platelet-derived growth 
factor (PDGF), vascular endothelial growth factor (VEGF), insu-
lin growth factor-1 (IGF-1), fibroblast growth factor (FGF), and 
epidermal growth factor (EGF) [5] (Figure 1).

Classification of Plasma-Rich Fibrin

In transfusion medicine, platelet concentrates were originally 
used to stop haemorrhage caused by a variety of illnesses. 
Many decades ago, fibrin glues were made from blood-derived 
materials to seal wounds and hasten healing. Concentrated fi-
brinogen made up these fibrin glues [6]. Contamination risk is 
decreased by autologous origin [7]. Therefore, additional re-
search in the area resulted in the substitution of platelet con-
centrates for fibrin glue, which was initially explained by Whit-
man et al. [8]. Consequently, platelet-rich fibrin (PRF) was first 
used in medicine as an aid for tissue regeneration in 2001 [9]. 
The idea was extrapolated from platelet-rich plasma, the first-
generation platelet concentrate (PRP). Although the drawback 
of suppressing the coagulation cascade due of an anticoagu-
lant agent, its effectiveness in numerous medical disciplines 
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was astonishing with some more progression, Leukocyte PRF 
(L-PRF) came into being. It is labelled as such due to the higher 
leukocyte count. Because there are no of anticoagulants in 
the formulation, L-PRF functions as a three-dimensional fibrin 
matrix that traps growth factors [13-15]. Platelet concentra-
tions were divided into four groups according to a suggested 
classification based on leukocyte and fibrin composition [16].

Leucocyte-Poor or Pure Platelet-Rich Plasma (P-PRP)

Pure platelet concentrates were initially created as a topical 
complement to traditional platelet units, and their first re-
ported therapeutic application was in craniofacial surgeries 
[8,17]. With the help of a cell separator, platelets, leukocytes, 
and erythrocytes can be extracted from blood and utilised to 
create platelet concentrates for topical application. These ele-
ments can then be delivered to the patient again [18].

Leucocyte- and Platelet-Rich Plasma (L-PRP)

To implement platelet concentrates in routine practise without 
necessity for a transfusion center, a new, more practical tech-
nique was developed. At first, there were a lot of leucocytes 
in the product that made it difficult to remove them without 
a cell separator. However, the change in the collection criteria 
allowed for the acquisition of pure (leucocyte-free) PRP using 
more exacting testing. The primary drawback of this method is 
the demand for elaborate and pricey preparation kits and cen-
trifuges.Additionally, the finished product dissolves fast, much 
like fibrin glue. As a result, L-PRP is no longer often used [19].

Leucocyte-Poor or Pure Platelet-Rich Fibrin (P-PRF)

Concentrates To produce pure platelet-rich fibrin, a small-
quantity of blood is collected into a collection tube.

Various cytokines that are involved in PRF
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FIgure 1: The Various cytokines that are involved in PRF.

Leucocyte-and Platelet-Rich Fibrin(L-PRF) Concentrates

In France, Choukroun et al. created a straightforward meth-
od for creating L-PRF [20]. Blood from the vena cava is taken 
into glass tubes and centrifuged slowly [21]. Due to the lack 
of anticoagulants, fibrin polymerization and platelet activa-
tion occur instantly. There are numerous clinical uses for the 
PRF clot in oral [22], maxillofacial [23,24], ENT [25], and plastic 
[26] surgery. Following administration, this preparation has 
the benefit of progressive breakdown, and the three-dimen-
sional fibrin mesh gradually remodels, mimicking a physiologi-
cal blood clot. The process is very easy to use and effective; 

larger quantities can be produced using just natural compo-
nents as reagents. L-PRF is therefore most suited for routine 
procedures, and numerous nations, including France, Israel, 
and Italy, have indeed started using it [19].

Mechanism of Action of Platelet-Rich Fibrin

A compacted fibrin complex called PRF is made up of leuco-
cytes, cytokines, and glycoproteins such thrombospondin. 
Leukocytes play a crucial role in the release of growth factors 
as well as an immunological response in a compacted PRF scaf-
fold. This concentrated supply of platelets rich in growth fac-



tors aids in the promotion of tissue regeneration and wound 
healing. By promoting odontoblastic activity, transforming 
growth factor beta (TGF-) quickens reactive denti- nogenesis 
[27]. Infections and inflammatory pathways are inhibited by 
leukocytes, cytokines, and lymphocytes. Angiogenesis, a cru-
cial step in the process of arterialization, is facilitated by vas-
cular endothelial growth factor (VEGF) [28].

Role of Fibrin in Angiogenesis

The tri design of the fibrin matrix traps cytokines like FGF, 
VEGF, angiopoietin, and PDGF, causing a gradually increasing 
release that is essential for angiogenesis [29]. Endothelial cells 
are stimulated to bind to fibrin, fibronectin, and vitronectin 
when fibrin increases the expression of the v3 integrin [30].

Fibrin-Assisted Immune Response

Fibrin facilitates adhesion to endothelial cells, the production 
of fibrinogen, and neutrophil transmigration. On endothelial 
cells, fibrin works by increasing the expression of CD11c/CD18 
receptors [31]. Fibrin and fibronectin control the macrophage 
colonization of wounds.

Effect of Fibrin on Mesenchymal Stem Cells

The fibrin matrix provides ascaffold for undifferentiated mes-
enchymal cells and promotes differentiation, imperative for 
tissuere generation [22].

Effect of Fibrin on Osseous Tissue

Parallel to how fibrin works as a scaffold for bone morphogen-
ic protein, bone growth is induced by the prolonged release of 
this protein from the fibrin matrix. Angiogenesis is promoted 
by VEGF, FGF, and PDGF constant secretion. As a result of the 
circulating stem cells becoming trapped in the fibrin clot and 
causing hemostasis, tissue regeneration is made possible [32].

PRF in Dentistry

In surgical treatments like sinus lift surgeries, the use of PRF 
has been shown to have good success rates. Wound healing is 
also accomplished, and bone height and width are retained. In 
situations where immediate implants are to be inserted, PRF 
has been observed to significantly contribute to the extrac-
tion socket’s quick healing. PRF also works synergistically with 
bone grafts in these situations. To get the clinical attachment 
loss, intrabony defects are treated with open flap debride-
ment and PRF [33]. An avulsed tooth with a periapical abscess 
was treated by contouring the canal, and a triple antibiotic 
paste was applied until the follow-up, based on a case series. 
The antibiotic paste was then taken out in exchange, and the 
canal was watered.After revascularization, PRF was produced 
and placed in the canal, and then biodentine and glass iono-
mer cement were added. After six months of follow-up, PRF 
aided in the thickness of radicular dentin, apex closure, and 
apex regeneration [34].

Platelet-Rich Fibrin in Regenerative Endodontics

Endodontic treatment is necessary for a variety of disorders, 
including dental caries and pulpitis, which affect more than 2/3 
of the worldwide people [35]. Furthermore, dental trauma in 
children causes pulpal tissue damage, which is especially con-
cerning in developing teeth because there are few alternatives 
for therapy in cases of open apices [36]. The survival of the 

tooth has increased with the introduction of the revascular-
ization therapy technique, nonetheless. It has had a positive 
effect on symptom relief, and postoperative radiograph show 
that the physiological root has been fully completed [37].

Revascularization has historically made it difficult to induce a 
blood clot in the root canal space, which has since been recog-
nised as a therapeutic success [38,39]. Platelet concentrates 
were developed as an autologous scaffold for revasculariza-
tion as a result [40]. In regenerative endodontics, platelet-rich 
fibrin (PRF) has many uses. When combined with MTA, it was 
utilised by Bains et al. to treat iatrogenic pulpal floor perfora-
tion of the mandibular first molar [41]. In order to revascular-
ize immature permanent teeth with necrotic pulps, PRF is the 
best option since it offers a scaffold rich in growth factors that 
promotes cellular proliferation and differentiation. It serves as 
a matrix for the ingrowth of tissues [42]. Additionally, a con-
tinuous healing process is ensured by the growth factors’ pro-
gressive release as the fibrin matrix resorbs [43]. According to 
Shivashankar et al., application of PRF on a teeth with pulpal 
necrosis and an exposed apex resulted in progressive thick-
ness of the dentinal walls, root elongation, regression in the 
periapical lesion, and apical sealing [44].

Parallel to this, Rudagi K. and B. Rugadi reported effective 
healing and apexification with the combined use of MTA as an 
apical barrier and autologous platelet-rich fibrin membrane as 
an interior matrix [45]. Moreover, PRF boosted osteoproteger-
in expression, alkaline phosphatase activity, and dental pulp 
cell proliferation in a time-dependent manner [46]. Positive 
results for pulpotomy in young permanent teeth using PRF 
have been reported [47]. Moreover, instead of solely using 
biomaterials for the bone augmentation following treatment 
of periapical defects, the combination of PRF with a bio- ma-
terial (β-TCP) offers a better treatment alternative for swift 
healing [48]. It exhibits a more predictable radio- graphic and 
clinical bony regeneration [49].

Treatment with calcium hydroxide, which induces a calcific 
barriers but lessens the organic support of dentin (radicular), 
prevents root fracture in instances of traumatised young teeth 
with necrotic pulp. Platelet-rich fibrin is the greatest solution 
for preserving teeth life and strength in order to reduce the 
likelihood of fracture [42].
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FIgure 2: Role of PRF in healing of tissues.



Clinical Implementation

PRF in Oral and Maxillofacial Surgery (OMFS)

Investigators are now interested in the control of deformation 
in the alveolar bone that occur immediately after tooth ex-
traction [50]. In comparison to spontaneous socket healing, 
the application of PRF resulted in less change in the alveolar 
bone’s dimension prior to implant implantation, according to a 
study of 23 patients [51]. Additionally, it was shown that when 
the third molar extraction sockets were filled with PRF, there 
was an almost ten-fold decrease in the rate of osteomyelitis 
illnesses [52]. There are numerous additional applications for 
PRF in oral and maxillofacial surgery. In example, PRF is fre-
quently used as a filling material in sinus lift and implant op-
erations [53].The effectiveness of L-PRF in forming new bone 
and its function in wound healing have been demonstrated 
in numerous investigations. PRF-based membranes are used 
in treatments such alveolar ridge enhancement [54]. When 
similar membranes were utilised in patients on anticoagula-
tion as well as the treatment and prevention of individuals 
with bisphosphonate-induced osteo- necrosis of the jaw, pre-
liminary encouraging results were seen. After a tumour has 
been removed, L-PRF can be used to fill up the gaps [55] and 
ought to be further researched as a regenerative material. It 
can be utilised as an adjuvant with graft material (adipocytes) 
in plastic reconstructive procedures [26]. To take use of L-PRF 
features, additional research and comprehension of the right 
surgical technique are needed in other areas of OMFS, such as 
orthognathic surgery (Lefort osteotomies, etc.) [56].

PRF in Periodontics

PRF is used in the regeneration of the periodontium. It is en-
riched with soluble growth factors and cytokines, including 
TGF-β1, VEGF, ILGF, PDGF, and Il-1, -4, and -6, which mainly aid 
tissue regeneration and accelerate wound healing [57]. There 
is a notable improvement in the clinical outcome and the ra-
diographic reduction in the intrabony defect depth when ei-
ther bone grafts or pharmacological agents such as metformin 
gel is used in combination with PRF of being used alone [57]. 
Similarly, investigations of periodontal regeneration of class II 
furcation defects using PRF were studied. According to this, 
there was a significant improvement in clinical at- tachment 
loss (CAL) gains with the use of PRF when compared to open 
flap debridement (OFP). In conclusion, these results signify 
the tissue repair potential using PRF for furcation defects. Re-
pair potential using PRF for furcation defects. In a research, 
the inclusion of PRF to the area after the lifting of a coronal 
advanced flap to cover gingival recession resulted in an early 
decrease in matrix metalloproteinase 8 and IL beta quanti-
ties and an increase in matrix metalloproteinase 1 level at day 
10. As a consequence, the early stages of periodontal wound 
healing were promoted.

Future Recommendation

We need to apply platelet-rich fibrin during bone elevation 
treatments in avulsion and cystic excision cases where im-
plants are inserted. Platelet-rich fibrin (PRF) is more afford-
able, simple to make, and practicable to employ in routine 
clinical procedures when contrasted to platelet-rich plasma 
(PRP). Platelet-rich fibrin (PRF) membranes are anticipated to 
be restored during periodontal treatments where guided tis-
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sue regeneration (GTR) is used to treat intrabony abnormali-
ties. While platelet-rich plasma (PRP) cannot be used, they are 
suitable with people who have diabetes, smoke, or take anti-
coagulants. The fibrin membrane serves as a naturally occur-
ring stimulating barrier, inhibiting the integration of soft and 
hard tissues, promoting bone regrowth, and filling the defect. 
The specific mechanism of PRF’s activity for dental pulp regen-
eration, both in vitro and in vivo, has to be clarified through 
research.
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