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ABSTRACT: 
Platelet-rich plasma (PRP) is a treatment modality that has shown promise in promoting wound healing and tissue 
regeneration. It has been investigated and applied in various medical fields, such as cardiovascular surgery, otolaryngology, 
head and neck surgery, and maxillofacial surgery. PRP is derived from the patient's own blood and contains a concentrated 
volume of platelets, which are rich in growth factors and other bioactive substances that can stimulate and accelerate the 
healing process. As a result, PRP has been explored as a potential therapy to enhance tissue repair and regeneration in 
different clinical contexts. In dental and oral surgery, platelet-rich plasma (PRP) has emerged as a highly effective approach, 
offering favorable outcomes in a variety of clinical scenarios. These procedures encompass the surgical repair of alveolar 
clefts, mandibular reconstruction, ablative surgical interventions, the placement of osseointegrated implants, periodontal 

plastic surgery, and the management of in frabony periodontal defects. PRP's role is well-established, and it has been 
validated as a valuable adjunct in these maxillofacial surgery settings. Its ability to accelerate wound healing, reduce 
postoperative pain and swelling, and contribute to overall improved patient outcomes has earned it widespread acceptance in 
the field. The evidence highlights PRP's significance in optimizing patient care and treatment results, making it a valuable 
addition to the arsenal of oral and maxillofacial surgeons. The use of platelet-rich plasma (PRP) in medical procedures has 
shown promise in reducing the need for invasive interventions that often come with their own set of complications and 
potential morbidities. However, in many instances where PRP has been associated with improved outcomes, it was used in 
combination with other therapeutic approaches. As a result, further research is required to substantiate the efficacy of PRP in 
various clinical settings. Additional studies and clinical trials are necessary to establish its effectiveness as a standalone 

therapy and to better understand the full extent of its potential benefits across different medical applications. 
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INTRODUCTION 
Platelet-rich plasma (PRP) has gained recognition as 

an effective modality for accelerating wound healing 

and promoting tissue regeneration. Its utility has been 

demonstrated in various medical fields, including 

cardiovascular surgery, otolaryngology, head and neck 

surgery, and maxillofacial surgery.1,2,3 PRP's potential 

to enhance the healing process and stimulate tissue 

regeneration has been supported by research and 

validated in these diverse medical settings4,5.PRP is 

typically administered in the form of a gel 

preparation, often mixed with calcium chloride and 
thrombin. Beyond its high platelet concentration, PRP 

has also been shown to contain some level of 

fibrinogen. This fibrinogen component contributes to 

the gel-like consistency of PRP and plays a role in 

facilitating the healing and regenerative processes 

associated with its use. In dental and oral surgery, PRP 
has garnered recognition as an effective approach with 

positive outcomes in a variety of clinical scenarios6,7. 

These procedures encompass surgical repair of 

alveolar clefts, mandibular reconstruction, ablative 

surgical interventions, the placement of 

osseointegrated implants, periodontal plastic surgery, 

and the management of infrabony periodontal 

defects9. PRP's role in these settings has been well-

documented, highlighting its ability to enhance tissue 

repair and regeneration, thus contributing to improved 

treatment results and patient care. Platelet-rich plasma 
(PRP) represents an innovative approach to tissue 

regeneration and has found widespread application in 

diverse surgical disciplines such as head and neck 

surgery, otolaryngology, cardiovascular surgery, and 

maxillofacial surgery8. PRP is typically employed in 
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the form of a gel, which is created by combining PRP, 

derived from the centrifugation of a patient's own 

whole blood, with thrombin and calcium chloride. 

This PRP gel contains a significantly elevated platelet 

concentration and maintains a natural concentration of 
fibrinogen9. These characteristics make PRP an 

invaluable tool for enhancing tissue repair and 

regeneration in various surgical contexts. In the 

process of wound healing, platelets play a pivotal role 

by being one of the earliest responders at the site of 

injury, thus initiating this crucial regenerative process. 

Beyond their well-known procoagulant effects, 

platelets serve as a valuable source of essential growth 

factors. Among these growth factors are platelet-

derived growth factor (PDGF), transforming growth 

factor-beta (TGF-beta) 1 and 2, and vascular 

endothelial growth factor (VEGF)10. These growth 
factors are actively involved in the angiogenic 

cascade, a series of events that promotes the healing 

of both hard and soft tissues. By contributing to 

angiogenesis and tissue regeneration, platelets are 

instrumental in the overall wound healing process. 

 

THE EFFECTS OF PRP IN VARIOUS 

PROCEDURES 

Platelet-rich plasma (PRP) is characterized by its high 

concentration of autologous platelets within a small 

volume of autologous plasma. Specifically, PRP is 
defined as having at least 1,000,000 platelets per 

microliter in a 5 mL volume of plasma. This 

concentration is significantly higher than normal 

human platelet counts in the blood, which typically 

range from 150,000 to 350,000 platelets per 

microliter. When PRP is applied to a wound site, the 

platelets within this concentrate release their alpha 

granules. These alpha granules contain a diverse mix 

of growth factors that play a crucial role in promoting 

the proliferation, chemotaxis, and differentiation of 

cells essential for processes like osteogenesis11. In 

addition to its procoagulant effect, PRP serves as a 
rich source of these growth factors, which actively 

contribute to the initiation and maintenance of wound 

healing11. These growth factors accelerate bone repair, 

stimulate fibroblast proliferation, and enhance tissue 

vascularity, thereby facilitating the overall healing 

process. The formation of platelet-rich plasma (PRP) 

gel involves mixing PRP, which is obtained through 

the centrifugation of autologous whole blood, with 

thrombin and calcium chloride. This combination 

serves to activate the alpha granules contained within 

the platelets. Upon activation, these granules release a 
variety of essential biological growth factors, which 

play critical roles in tissue repair and regeneration. 

The growth factors released from PRP include 

platelet-derived growth factor (PDGF), transforming 

growth factor-beta (TGF-b), vascular endothelial 

growth factor (VEGF), insulin-like growth factor I, 

epidermal growth factor (EGF), and epithelial cell 

growth factor. These growth factors collectively 

promote cell proliferation, chemotaxis, differentiation, 

and angiogenesis, contributing to the enhanced 

healing and regeneration of damaged tissues12,13. 

Indeed, research in both animal and human studies has 

provided evidence of the beneficial effects of Platelet-

Rich Plasma (PRP) in enhancing soft tissue repair and 
bone regeneration. These findings have opened up 

various applications for PRP in the field of oral and 

maxillofacial surgery. 

1. The employ of PRP in oral surgery 

2. The use of PRP in soft tissues and bone tissues 

surgery and implant surgery 

In the context of bone tissue surgery, a notable study 

conducted by Daif in 2012 investigated the impact of 

autologous PRP on bone regeneration in cases of 

mandibular fractures. This study suggested that the 

direct application of PRP along fracture lines could 

enhance the process of bone regeneration, 
highlighting the potential benefits of PRP in 

supporting fracture healing. Furthermore, Wojtowicz 

and colleagues, in a study from 2007, compared the 

effects of various methods for stimulating 

osteogenesis in alveolar bone. Their study involved 

transplants of autologous bone marrow, freshly 

isolated mononuclear cells from bone marrow 

(containing CD34+ cells), and PRP.14 The results 

demonstrated that the presence of PRP had a 

significant influence on the formation of new bone. In 

fact, the treatment involving PRP was found to be 
more effective in promoting bone growth compared to 

methods using CD-34 bone marrow-derived stem 

cells alone. 

 

DISCUSSION 

These studies provide valuable insights into the 

potential of PRP in improving bone regeneration in 

the context of maxillofacial surgery and highlight its 

role as an adjunctive therapy to support and accelerate 

the healing process.The use of Platelet-Rich Plasma 

(PRP) in sinus lift procedures and maxillary sinus 

augmentation is a topic of interest in oral and 
maxillofacial surgery. Research studies have provided 

varying results regarding the efficacy of PRP in these 

procedures15. 

A Cochrane review conducted by Esposito and 

colleagues in 2010 concluded that PRP treatment did 

not appear to significantly improve the clinical 

outcomes of sinus lift procedures involving 

autogenous bone or bone substitutes. This suggests 

that the addition of PRP may not be beneficial in this 

context. 

Khairy et al. (2012) conducted a study to assess bone 
quality in sinuses that had been augmented with 

autogenous bone, with or without PRP. The findings 

indicated that the addition of PRP did not result in a 

significant improvement in bone density at 3 months 

post-grafting15. However, there was evidence of 

superior bone density at 6 months post-grafting in 

cases where PRP-enriched bone grafts were used. 

This suggests a potential time-dependent effect of 

PRP on bone density. Poeschl (2012) reported 
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successful outcomes when PRP was used in 

combination with a graft material for maxillary sinus 

augmentation16,17. This indicates that in specific cases, 

the addition of PRP may yield positive results. In 

contrast, Cabbar et al. (2011) conducted a study 
comparing the use of a bovine bone xenograft with 

and without PRP for maxillary sinus augmentation in 

preparation for dental implants. The study concluded 

that the combination of the xenograft and PRP did not 

have a significant impact on new bone formation and 

implant stabilization. This suggests that the 

effectiveness of PRP may vary depending on the 

specific circumstances and materials used.The use of 

Platelet-Rich Plasma (PRP) in oral implantology has 

shown promise in enhancing the osseointegration of 

dental implants and improving clinical outcomes. In a 

study conducted by Anitua in 2006, it was 
demonstrated that the osseointegration of implants 

could be enhanced by coating the implant surface with 

PRP before insertion into the alveolus. This 

innovative approach appeared to improve the 

integration of the implant with the surrounding bone 

tissue, potentially leading to more successful implant 

procedures18,19. 

 

POTENTIAL ADVANTAGES AND ADVERSE 

EVENTS 

Platelet-Rich Plasma (PRP) is a therapeutic approach 
that employs a patient's own blood in a minimally 

invasive manner, and the evidence suggests it is both 

safe and effective. Various studies have demonstrated 

its safety record in terms of immunogenic reactions, 

disease transmission (including concerns like 

Creutzfeldt-Jacob disease, hepatitis, or HIV), 

infections, or other side effects and complications 

associated with its administration.20,21 The use of PRP 

in clinical settings, including dental, oral, and 

maxillofacial surgery, has not been linked to adverse 

events or significant risks. This safety profile adds to 

the appeal of PRP as a therapeutic modality for 
promoting wound healing, tissue regeneration, and 

various surgical procedures. Its autologous nature, 

meaning it is derived from the patient's blood, further 

supports its safety, as there is a reduced risk of 

immune reactions or disease transmission.22 

Therefore, PRP appears to be a well-tolerated and 

low-risk treatment option for the conditions and 

procedures it is used for. 

 

MECHANISM OF ACTION 

Platelet-Rich Plasma (PRP) is a treatment that 
involves concentrating a patient's own platelets within 

a small amount of plasma. In normal human blood, 

platelet counts typically range from 150,000 to 

350,000 platelets per microliter (1 L). However, in 

PRP, the platelet concentration is significantly 

increased to at least 1,000,000 platelets per microliter 

(1 L) within a 5 m L volume of plasma. When PRP is 

applied to a wound site, the coagulation process is 

initiated locally, leading to the release of alpha 

granules from the patient's own platelets.23,24 These 

alpha granules contain a combination of growth 

factors, such as platelet-derived growth factor 

(PDGF), transforming growth factor-beta (TGF-b), 

vascular endothelial growth factor (VEGF), insulin-
like growth factor I, epidermal growth factor (EGF), 

and epithelial cell growth factor. These growth factors 

play critical roles in promoting cellular differentiation, 

chemotaxis (cell movement in response to chemical 

signals), and cell proliferation, which are essential 

processes for osteogenesis (bone formation).PRP not 

only has a procoagulant effect but is also a source of 

growth factors that are vital for initiating and 

sustaining wound healing25,26. These growth factors 

increase tissue vascularity, stimulate fibroblast 

proliferation, and accelerate the process of bone 

repair. To create PRP gel, calcium chloride and 
thrombin are mixed with PRP, which activates alpha 

granules and enhances the release of growth factors, 

further contributing to wound healing and tissue 

regeneration. Platelet-Rich Plasma (PRP) boasts an 

array of essential growth factors that make it a potent 

tool for wound healing and tissue regeneration. 

Among these growth factors are 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). PDGF, in particular, plays a pivotal role in 

the effectiveness of PRP treatment. It functions by 

stimulating the replication of stem cells, promoting 

cell division (mitogenesis), and attracting cells to the 

site of tissue injury (chemotaxis). These actions lead 

to accelerated angiogenesis (the formation of new 

blood vessels) and the development of bone matrix, 

while also encouraging the release and formation of 

VEGF27. These intricate processes culminate in the 

remarkable ability of PRP to facilitate tissue 

regeneration and enhance wound healing when 

applied to the affected or injured tissue. 
 

EFFICACY OF PRP IN THE DIFFERENT 

MAXILLOFACIAL SURGERIES 

PRP's efficacy extends to the realm of bone 

regeneration, especially in cases where bone 

augmentation is necessary for implant placement. 

Studies have demonstrated that PRP enhances the 

quality of bone regeneration and deposition rates, 

making it a valuable tool in preparing edentulous sites 

for potential implantation.28,29 In the context of peri-

implant defect correction, research suggests that PRP 
can be effectively combined with barrier membranes 

and bone grafts to promote successful outcomes. 

Utilizing a resorbable barrier membrane material with 

PRP can extend the duration of platelet degranulation 

and enhance growth activities, which typically occur 

within a specific timeframe. Moreover, using bone 

grafts in conjunction with PRP has shown promise in 

achieving improved bone graft reconstructions in 

cases of mandibular continuity defects30. These 
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findings highlight PRP's role in promoting efficient 

bone regeneration and its potential benefits in various 

dental and maxillofacial procedures.PRP has found 

applications in the treatment of congenital defects like 

cleft lip and palate, primarily managed through 
surgical interventions. Studies indicate that the use of 

PRP can effectively reduce the incidence of oronasal 

fistula, a common complication associated with these 

conditions. By promoting enhanced wound healing, 

PRP contributes to the complete closure of the cleft 

palate, resulting in more successful outcomes when 

used in conjunction with surgical procedures. This 

combination of PRP administration and surgical 

intervention has proven to be a more efficacious 

approach than surgery alone in managing congenital 

defects in the nasal and maxillary processes. The 

application of PRP in maxillofacial surgery holds 
promise for reducing the necessity of bone resection. 

However, it's important to note that there's limited 

evidence regarding the efficacy and safety of this 

approach. Further research is required to establish its 

full potential and safety profile. PRP has also been 

successfully used in various procedures such as 

alveolar sinus and ridge augmentation, socket 

preservation, implant surgery, and addressing jaw 

cysts30,31. These applications demonstrate the 

widespread acceptance and the promising future of 

PRP in the field of maxillofacial surgery. 

 

CONCLUSION 

The use of PRP in various medical settings has shown 

its wide acceptance and positive impact on wound 

healing, reducing pain, and minimizing swelling. PRP 

has the potential to replace invasive procedures that 

carry higher risks of complications and morbidities. 

It's worth noting that in many successful cases where 

PRP enhanced outcomes, it was combined with other 

therapeutic approaches. Further research is essential to 

fully validate the effectiveness of PRP across different 

medical settings and its standalone potential. 
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