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INTRODUCTION 

Platelet-rich plasma (PRP) has been reported as an 

efficacious modality that can enhance the process of 

wound healing and tissue regeneration and has been 

validated in different medical settings, including 

cardiovascular surgery, otolaryngology, head and neck 

surgery, and maxillofacial surgery.1 Generally, PRP is 

administered in the form of a gel preparation, which is 
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mixed with calcium chloride and thrombin. In addition to 

having a high concentration of platelets, it has been 

demonstrated that the modality also has some 

concentration of fibrinogen.2,3 

In dental and oral surgery settings, PRP has been reported 

as an efficacious approach with favorable outcomes in 

different settings. Some of these procedures include 

surgical repair of the alveolar cleft, mandibular 

reconstruction, ablative surgical procedures, placement of 

osseointegrated implants, periodontal plastic surgery, and 

management of infrabony periodontal defects.4,5 In the 

present study, we aim to discuss the role and mechanisms 

that PRP plays in the settings of maxillofacial surgery 

based on evidence from the relevant studies in the 

literature. 

METHODS 

This literature review is based on an extensive literature 

search in Medline, Cochrane, and EMBASE databases 

which was performed on 2nd October 2021 using the 

medical subject headings (MeSH) or a combination of all 

possible related terms, according to the database. To avoid 

missing poetential studies, a further manual search for 

papers was done through Google Scholar, while the 

reference lists of the initially included papers. Studies 

discussing the role of PRP in maxillofacial surgery were 

screened for useful information, with no limitations posed 

on date, language, age of participants, or publication type. 

DISCUSSION 

PRP has been widely used in the settings of oral and 

maxillofacial surgeries as an efficacious modality for 

enhancing the associated outcomes with these modalities. 

Evidence shows that they are being used in the different 

related settings to this field, and studies indicate the 

favorable outcomes following the administration of the 

modality. In the following paragraphs, we will discuss the 

role of PRP in the different procedures together with the 

reported outcomes as reported by previous investigations 

in the literature. 

Potential advantages and adverse events 

PRP has been developed as an autologous that utilizes the 

patient’s blood in an amount that has been previously 

reported to be remarkably small. Accordingly, evidence 

shows that the administration of the modality in these 

settings is safe, together with being efficacious. In this 

context, there has been no evidence among the different 

studies in the literature about any risk of immunogenic 

reactions, disease transmission (like Creutzfeldt-Jacob 

disease, hepatitis, or HIV), infections, or any other side 

effects or complications that might be related to the 

administration of the modality.6 Past evidence shows that 

bovine thrombin (which has been reported to be a modality 

that activates and polymerizes fibrin into a soluble gel) was 

significantly associated with the development of serious 

coagulopathies, which was also reported to be life-

threatening when used in preparing PRP.7 However, it 

should also be noted that the reported adverse events were 

related to the quantity and source of the used thrombin in 

the formation of PRP. In this context, evidence indicates 

that the topical low-dose administration of clotted bovine 

thrombin, with no reach to the systemic circulation, does 

not have a serious effect on the development of 

administration-related adverse events.8 Additionally, it has 

been reported that calcium chloride can effectively inhibit 

the adverse events related to the administration of 

thrombin, and therefore, alleviating the efficacy of PRP. 

Accordingly, no further serious adverse events were 

reported with the administration of the modality.9,10 

In another context, the administration of PRP in some 

cases might be impacted by the cost-outcome benefit from 

using the modality in the maxillofacial surgeries. 

Processing PRP has been reported to be associated with 

high costs, in addition to the estimated potential economic 

burden over the corresponding patients. Blood drawing 

and venipuncture procedures, which are routinely done 

when PRP therapy is intended, were also reported to 

potentially represent another restriction to the 

administration of PRP.2,8 On the other hand, two main 

advantages were reported for the administration of PRP, 

including the associated time and clinical efficacy, and 

being easy-obtainable, representing a favorable modality 

to the patient and clinician.  

Researchers and clinicians show that the administration of 

PRP procedure can take up to 30 minutes and requires an 

additional surgical step, however, the modality can 

simultaneously be done during the surgical setting and 

would not be still time-consuming if it has been done by 

the experienced surgeon during the surgical setting.8,11 

Mechanism of action 

PRP has been introduced as an increased concentration of 

platelets within a small amount of plasma.12,13 In the human 

blood, the normal physiological platelets counts range 

around 150,000-350,000/1 L, while in PRP, ≥1,000,000/1 

per L of autologous platelets are concentrated within a 5 

mL volume of plasma. After triggering the coagulation 

process within the wound site, it has been reported that 

alpha granules are released from the autologous. This 

process aims to activate and enhance the release of the 

different growth factors that play important roles in 

cellular differentiation, chemotaxis, and proliferation, 

which can significantly enhance the process of 

osteogenesis. Initiation and persistence of the process of 

wound healing were also associated with the release of the 

different growth factors, which remarkably increase tissue 

vascularity, promote the proliferation of growth factors, 

and accelerate bone repair, in addition to the procoagulant 

impact of these modalities. Calcium chloride and thrombin 

and mixed with PRP to formulate a PRP gel. This is usually 

done to automatically activate the alpha granules, which 

are responsible for the significant release of the different 
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growth factors in this process.14 Some of the released 

growth factors include epithelial cell growth factor, 

epidermal growth factor (EGF), insulin-like growth factor-

I, vascular endothelial growth factor (VEGF), 

transforming growth factor-beta (TGF-b), and platelet-

derived growth factor (PDGF).8 The latter has been 

reported to be responsible for many of the potential effects 

of PRP administration, playing a key role in the process of 

soft-and hard-tissue healing. Replication, mitogenesis, and 

chemotaxis of the different stem cells were also reported 

to be stimulated in the presence of PDGF within the site of 

the injured tissue. Accordingly, this has been reported with 

remarkable outcomes regarding angiogenesis and bone 

matrix formation, and promoting the further release and 

formation of VEGF. The latter can initiate a state of 

neovascularization which can significantly enhance the 

process of wound healing. The release of fibronectin has 

also been associated with PDGF, which enhances the 

process of wound healing, and promotes wound 

remodeling, and contraction.15 Connective tissue repair 

and bone regeneration were also reported secondary to the 

administration of PRP gel due to the increased amounts of 

TGF-b1, and TGF-b2. Inducing the production of cellular 

fibronectin and collagen, in addition to stimulating 

fibroblasts' chemotaxis and stimulating the activities of 

protease inhibitors, and reducing the actions of proteases, 

which can remarkably inhibit collagen degradation, were 

reported secondary to the increased amounts of these 

growth factors. Other effects regarding bone regeneration 

were also reported by previous investigations in the 

literature indicating the favorable effects of the PRP 

administration.16,17 

Efficacy of PRP in the different maxillofacial surgeries 

PRP has been reported to enhance the quality of bone 

regeneration and deposition rate, and therefore, it has been 

effectively used for augmenting edentulous sites for 

potential implant placement. In the settings of amending 

peri-implant defect, a previous investigation by Sanchez et 

al reported that PRP can be effectively used in this setting 

together with barrier membranes and bone grafts.18 

Infusion of a resorbable barrier membrane material with 

PRP was also previously reported in another investigation 

by Panda et al.19 This membrane can be used as a short-

term modality to reduce the process of platelet 

degranulation and prolong its potentially expiring growth 

activities, which usually occur within 3-7 days and ten 

years, respectively. Using bone grafts in combination with 

PRP was also previously validated in the study by Marx et 

al. that reported that the maturity index of bone graft 

reconstructions of mandibular continuity defects that are 

≥5 cm was twice and slightly <twice the actual maturity 

rates at 2 and 4 months, respectively.20,21 Therefore, it has 

been concluded that the administration of these modalities 

significantly enhances the associated efficacy and reduces 

the time of healing. Different investigations also reported 

similar outcomes in the different maxillofacial and oral 

surgeries, indicating the favorable events on bony density 

and tissue healing following the administration of PRP.22,23 

Regenerative treatment in the settings of periodontics was 

also validated by previous researchers that introduced the 

favorable events of using PDGF. In this context, a previous 

investigation evaluated the efficacies of different growth 

factors in these settings based on the cell type and source. 

The authors of this investigation reported that stimulated 

migration of the periodontal ligament fibroblasts was only 

noticed following the PDGF administration only among 

other administered growth factors.24-26 The administration 

of PRP modalities was also furtherly introduced in the 

settings of temporomandibular disorders and has been 

reported to effectively improve mouth opening and reduce 

the associated pain that is usually reported in this setting.27 

In this context, a previous review concluded that compared 

to saline or hyaluronic acid injections, the administration 

of PRP was more frequently associated with relieving 

clinical manifestations related to temporomandibular joint 

disorders among 4 out of 6 included investigations.28 

The PRP administration was also reported in the settings 

of cleft lip and palate, which are owing to congenital 

defects in the nasal and maxillary processes. These defects 

are primarily managed by surgical approaches, and it has 

been validated that the administration of PRP can 

significantly reduce the incidence of oronasal fistula by 

promoting the process of wound healing, leading to a 

complete closure of the corresponding cleft palate, which 

has been reported to be more efficacious than performing 

the surgical procedure alone.29 Accordingly, it has been 

estimated that such combinations effectively reduce the 

need to perform further additional surgeries. In cases of 

recurrent palate fistulas, evidence shows that bone grafts 

and PRGF were associated with complete closure in 90.9% 

of patients.18 However, evidence in this context is not 

strengthened by many investigations and further studies 

are needed. PRP administration was also validated in the 

settings of alveolar graft reconstruction in combination 

with iliac bone grafting.30,31 Nevertheless, studies show 

that no favorable outcomes were noticed with this 

approach, and further studies are needed for further 

validation.32,33 In cases with bisphosphonate-related 

osteonecrosis of the jaw, studies show that PRP can be 

effectively used to enhance the outcomes when used 

together with surgery.34 A previous study also reported that 

enhanced healing was noticed when PRP was combined 

with bone morphogenetic protein 2.35 However, a meta-

analysis reported that combining PRP in these cases has 

not been evidenced by adequate investigations.36 In the 

settings of oroantral communication, a previous study 

reported that the administration of PRP was significantly 

associated with pain relief and reduced swelling, in 

addition to accelerated wound healing when compared to 

the outcomes of buccal advancement flap.37 Demetoglu et 

al furtherly reported that in cases of oroantral 

communication (≤5 mm), a platelet-rich fibrin membrane 

can be used to manage these cases.38 Osteoradionecrosis of 

the jaw was also previously reported to be effectively 

managed by the administration of PRP.39 An investigation 

by Bilimoria et al reported that at one year of follow-up, 

complete healing was noticed among 67% of the cases 
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after surgical debridement with piezosurgery in 

combination with platelet-rich fibrin to manage patients 

with osteoradionecrosis.40 This technique seems promising 

and will reduce the need to perform bone resection. 

Nevertheless, there is limited evidence about the efficacy 

and safety of this approach, and therefore, further research 

is needed. PRP was also effectively introduced to manage 

alveolar sinus and ridge augmentation, socket 

preservation, implant surgery, and jaw cysts, indicating the 

wide acceptance and promising future of this modality in 

the field of maxillofacial surgery.4,5 

CONCLUSION 

Evidence indicates the wide acceptance of the modality, 

which has been proven to increase the rate of wound 

healing and reduce the frequency of pain and swelling. The 

PRP administration has been reported to dispense with the 

need for invasive approaches that might be furtherly 

associated with complications and different morbidities. 

However, in most of the favorable events where the 

administration of PRP was associated with enhanced 

outcomes, the modality was used in combination with 

another therapeutic approach. Therefore, further research 

is needed to validate the efficacy of the modality in the 

different settings. 
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