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ABSTRACT 

Platelet-rich plasma (PRP) is a promising therapy in regenerative dentistry, 

known for its ability to accelerate wound healing, enhance bone regeneration, 

and promote soft tissue repair. Derived from autologous blood, PRP is rich in 
growth factors and bioactive proteins, contributing to its therapeutic potential. 

It is widely used in implantology, periodontology, oral surgery, endodontics, 
and temporomandibular joint (TMJ) disorder management. However, 

inconsistencies in preparation techniques, platelet concentration, and clinical 

application challenge its standardization. This review evaluates PRP’s 
biological mechanisms, clinical applications, limitations, and prospects in 

dentistry. A systematic review of recent studies and clinical trials was 
conducted, analyzing PRP’s impact on osteogenesis, angiogenesis, 

inflammation modulation, and tissue regeneration. Comparisons with platelet-

rich fibrin (PRF) were included to assess relative effectiveness. PRP has shown 
significant benefits in implant osseointegration, bone graft integration, and soft 

tissue healing while reducing inflammatory responses and post-operative 
complications. Key growth factors, including platelet-derived growth factor 

(PDGF), transforming growth factor-beta (TGF-β), and vascular endothelial 

growth factor (VEGF), contribute to its regenerative effects. However, 
variability in preparation protocols and clinical outcomes remains a challenge. 

While PRP holds great potential in regenerative dentistry, standardized 
preparation methods, optimized application techniques, and large-scale clinical 

trials are necessary to ensure consistent results. Future advancements in stem 

cell integration, biomaterials, and tissue engineering could establish PRP as a 
cornerstone of next-generation dental therapies.  

  
Introduction 

Platelet-rich plasma (PRP) is an autologous concentrate of platelets obtained from a patient's 

blood. It has gained prominence in regenerative medicine and dentistry because it stimulates tissue 
repair, accelerates healing, and promotes cellular regeneration. PRP is particularly valued in oral 

and maxillofacial surgery, implantology, and periodontal therapy for enhancing wound healing 
and bone regeneration1. 
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PRP contains a concentrated mix of bioactive proteins and growth factors pivotal in the wound-
healing cascade. Due to these biological properties, PRP is now widely used as an adjunct therapy 

in dental and oral surgeries, enhancing post-surgical recovery and reducing complications2. 
 

 

Historical Background 
PRP therapy was first explored in the 1970s for its potential in healing after cardiac surgery. Dr. 

Knight introduced platelet concentration techniques, which were later expanded into orthopedic 
and dermatological applications3. By the 1990s, its role in regenerative medicine became more 

pronounced, particularly in treating sports injuries and chronic wound healing4. 

Dentistry began incorporating PRP in the early 2000s, primarily for bone grafting, implant 
stabilization, and periodontal tissue healing. As research progressed, its applications broadened to 

include endodontics, prosthodontics, and maxillofacial reconstruction, making it a vital tool in 
dental regenerative therapies5,6. 

Mechanism of Action of PRP 

PRP enhances healing by activating a cascade of biological processes that accelerate tissue 
repair, cell migration, and matrix formation. Once injected or applied to a surgical site, PRP 

initiates the following mechanisms: 
Growth Factor Release 

Upon activation, platelets undergo degranulation, releasing bioactive molecules that stimulate 

cellular proliferation and differentiation. Key growth factors include: 
·     Platelet-derived Growth Factor (PDGF) – Stimulates fibroblast and osteoblast proliferation, 

enhances angiogenesis, and aids collagen deposition5. 
·     Transforming Growth Factor-Beta (TGF-β) – Regulates immune response, modulates 

fibrosis, and accelerates wound closure4. 

·     Vascular Endothelial Growth Factor (VEGF) – Induces capillary formation, ensuring 
vascular support to regenerating tissues7. 

·     Epidermal Growth Factor (EGF) – Promotes epithelial regeneration, reducing the risk of 
wound dehiscence6. 

·     Insulin-like Growth Factor (IGF) – Enhances bone remodeling and mineralization, essential 

for implant integration4. 
Cellular Recruitment and Differentiation 

PRP attracts and activates several cell types which are fundamental to wound healing: 
·     Mesenchymal Stem Cells (MSCs) – Differentiate into osteoblasts, fibroblasts, and 

chondrocytes, depending on the tissue type4. 

·     Fibroblasts – Produce collagen and extracellular matrix proteins essential for soft tissue 
regeneration7. 

·     Osteoblasts – Facilitate bone matrix formation and mineralization, improving graft stability 
and osseointegration2. 

Anti-Inflammatory and Antimicrobial Properties 

PRP modulates pro- and anti-inflammatory cytokines, reducing excessive inflammation and 
promoting tissue regeneration. It downregulates TNF-α and IL-1β, while enhancing IL-10, leading 

to faster resolution of inflammation and minimal scar tissue formation4. 
Additionally, PRP exhibits antibacterial properties due to the presence of defensins and 

cathelicidins, which reduce the risk of bacterial contamination in surgical wounds3. 
Angiogenesis and Tissue Vascularization 
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An essential component of PRP’s regenerative ability is angiogenesis, which ensures an adequate 
blood supply to healing tissues. VEGF, PDGF, and fibroblast growth factor (FGF) promote the 

formation of microcapillaries, leading to: 
·     Improved oxygen diffusion into the wound site. 

·     Efficient metabolic waste removal, reducing oxidative stress. 

·     Stronger graft vascularization, which enhances bone and soft tissue survival7,2. 
Fibrin Matrix Formation 

PRP undergoes fibrin polymerization upon activation, creating a scaffold that supports: 
·     Cell migration and proliferation, accelerating tissue repair. 

·     Stabilization of growth factors, ensuring sustained regenerative effects. 

·     Mechanical support for bone graft materials and implants3. 
This three-dimensional fibrin network is beneficial in periodontal defect repair and implant site 

preservation, enhancing bone regeneration and wound stabilization. 
Enhancement of Soft and Hard Tissue Healing 

PRP accelerates both soft (gingival, mucosal) and complex (bone) tissue repair by: 

·     Reducing healing time post-extraction, implant placement, or grafting6. 
·     Increasing collagen deposition, leading to better tissue strength and elasticity4. 

·     Improving bone density, facilitating stronger implant-bone interactions2. 
·     Research has demonstrated significant improvements in implant survival rates and faster 

postoperative recovery when PRP is incorporated into surgical protocols5,6. 

  
Applications of PRP in Dentistry 

 PRP in Oral and Maxillofacial Surgery and TMJ Disorders. 
 Platelet-rich plasma (PRP) is increasingly recognized for its regenerative effects in the fields of 

oral and maxillofacial surgery, particularly in treating temporomandibular joint (TMJ) disorders. 

PRP, which is derived from the patient's blood and enriched with growth factors, plays a key role 
in tissue healing, bone regeneration, and reducing inflammation. This review examines the 

diverse applications of PRP in oral and maxillofacial surgeries, focusing specifically on its 
effectiveness in bone healing, soft tissue regeneration, and TMJ disorder management. The 

findings discussed here are supported by recent studies and clinical research that demonstrate the 

growing clinical adoption of PRP1,5,8. 
PRP is a patient-derived concentrate rich in platelets and bioactive proteins. Known for its 

regenerative capabilities, PRP is used in various oral surgeries such as implantology, bone 
grafting, and the management of TMJ disorders. Studies show that PRP significantly accelerates 

the healing process in hard and soft tissues, promoting faster recovery and better clinical 

outcomes in surgeries like sinus augmentation, alveolar ridge reconstruction, and dental implant 
integration5. Moreover, PRP has positively impacted TMJ disorder management, reducing pain, 

improving joint function, and supporting cartilage repair through anti-inflammatory and 
regenerative actions8. 

  

PRP in Oral and Maxillofacial Surgery 
1. Bone Regeneration and Implantology 

PRP's most prominent use in oral surgery is bone regeneration, frequently combined with bone 
grafting materials to enhance osteogenesis. The growth factors in PRP stimulate osteoblast 

activity, which promotes faster bone formation and increases bone density. Several studies have 
found that when applied along with bone grafts, PRP enhances healing and stability in dental 
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implants, leading to improved long-term results1. Clinical trials have also confirmed that PRP 
enhances the integration of dental implants and contributes to better bone quality, especially in 

complex or compromised cases5. 
2. Soft Tissue Healing 

In addition to its effects on bone regeneration, PRP plays a vital role in soft tissue healing. 

Research has proven that PRP accelerates epithelialization, stimulates fibroblast proliferation, 
and boosts collagen synthesis, all essential for wound healing and reducing postoperative 

inflammation. A significant reduction in recovery time has been observed in patients undergoing 
periodontal and maxillofacial procedures with PRP, and its application has been linked to 

enhanced tissue repair and reduced swelling5. PRP also helps control inflammatory responses, 

leading to decreased postoperative pain and improved overall recovery1. 
  

PRP in Temporomandibular Joint (TMJ) Disorders  
 

1. Pain Relief and Joint Function Improvement 

TMJ disorders are often associated with chronic pain, inflammation, and restricted jaw 
movement. Conventional treatments, such as corticosteroid injections and physical therapy 

provide temporary relief; however, PRP offers a more sustainable solution with longer-lasting 
benefits. Clinical evidence has shown that PRP injections into the TMJ significantly reduce pain 

and enhance jaw mobility. For instance, a study by Quijada Gutiérrez et al. (2022) found that 

patients treated with PRP injections experienced considerable pain relief and improved joint 
function compared to those receiving traditional therapies9. This indicates that PRP is a reliable 

long-term solution for TMJ disorders. 
2. Cartilage Regeneration 

Cartilage degeneration is a major challenge in treating TMJ disorders, but PRP has shown 

significant potential in promoting cartilage regeneration. Growth factors such as TGF-β and 
PDGF in PRP stimulate both chondrocyte proliferation and extracellular matrix formation, 

essential for cartilage repair. Studies have demonstrated that PRP therapy provides symptomatic 
relief and supports long-term joint health by improving chondrocyte viability and reducing 

synovial inflammation. PRP is considered an effective treatment option for TMJ osteoarthritis 

and other degenerative joint diseases10,11. 
Challenges and Future Directions 

Despite the promising results, several challenges must be addressed before PRP becomes a 
routine part of clinical practice. One major challenge is the lack of standardization in PRP 

preparation methods, which can lead to variability in treatment outcomes. Additionally, 

individual patient responses to PRP therapy, making it crucial to develop more personalized 
treatment protocols based on specific patient factors5. Further research is necessary to optimize 

PRP preparation techniques, refine its clinical application, and conduct larger, long-term clinical 
trials. As regenerative medicine continues to evolve, PRP is expected to play an increasingly 

important role in both surgical and non-surgical treatments for oral and maxillofacial conditions1. 

PRP has emerged as a valuable tool in oral and maxillofacial surgery, particularly in bone 
regeneration, soft tissue healing, and TMJ disorder management. Its ability to accelerate tissue 

healing, reduce inflammation, and stimulate cartilage regeneration makes it a valuable adjunct in 
modern clinical practice. However, additional research is needed to standardize its use and assess 

its long-term benefits. As evidence continues to accumulate, PRP is likely to play a central role 
in regenerative therapies for oral and maxillofacial conditions1,5,8. 
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PRP in Periodontology and Soft Tissue Healing 

 
PRP is used for periodontal defect treatment, root coverage procedures, ridge augmentation 

grafting, guided bone regeneration, sinus lift grafting, and implant surgery. Its clinical application 

also extends to mandibular and maxillary reconstruction, blepharoplasty, dermal fat grafts, and 
orthopedic surgery. 

Process of PRP in tissue healing and regeneration 
In the initial stages of the healing process, platelet-derived growth factors in platelet-enriched 

plasma attract undifferentiated mesenchymal cells to the fibrin matrix and activate cell division. 

In this way, they promote tissue regeneration by stimulating the proliferation of connective tissue 
progenitor cells, fibroblast and osteoblast activity, and angiogenesis. PRP delivers cytokines and 

growth factors to the site, facilitating rapid regeneration that would not occur with fibrin glue. 
Because PRP contains platelets, it is free from concerns about transmissible diseases and offers 

convenience for patients. However, its limitations include a lack of standardization in PRP 

preparation protocols, variations in storage times for different platelet concentrations, and potential 
life-threatening coagulopathies, as bovine thrombin can trigger antibodies to clotting factors. 

(Bovine thrombin can trigger antibodies to clotting factors). 
Regenerative periodontal procedures induce regeneration of the alveolar bone and cementum and 

develop a new functional periodontal ligament. They can be used alone or as an adjunctive material 

for treating intrabony periodontal defects. PRP or PRF can reduce pocket depth and improve 
clinical attachment level. However, no beneficial effect was found when they were used along with 

guided tissue regeneration (GTR). 
In a recent systematic review, Plachokova et al.12 found evidence for the beneficial effects of PRP 

in the treatment of periodontal defects. Evidence for the beneficial effects of PRP in sinus elevation 

appeared weak, and no conclusions could be drawn about its other applications in dentistry. 
Meanwhile, Kotsovilis et al.13 obtained diverse outcomes for the efficacy of PRP with various 

therapeutic bioactive agents/procedures, suggesting that the specific selection of agents/procedures 
combined with PRP is essential. A meta-analysis by Bae et al.14 indicated sufficient evidence to 

support using PRP for bone formation in a sinus bone graft. In contrast, its effect on the implant 

survival was less significant. 
 

The role of PRF in periodontal regeneration 
Platelet-rich fibrin is a second-generation platelet concentrate that can enhance both soft and hard 

tissue healing. Its advantages over platelet-rich plasma include ease of preparation and application, 

minimal expense, and the absence of biochemical modification. The structural configuration of 
PRF with cytokine incorporation in fibrin meshes differs from that of PRP. The natural 

polymerization in PRF results in increased incorporation of circulating cytokines into the fibrin 
meshes (intrinsic cytokines). 

According to Choukron et al., PRF was initially used in implant surgery to enhance the healing 

properties of the bone15. PRF can promote the healing of osseous defects by the following 
mechanisms, according to Chang et al., PRF encourages the expression of phosphorylated 

extracellular signal-regulated protein kinase and stimulates the production of osteoprotegerin 
(OPG), which, in turn, promotes osteoblasts proliferation 16. Another study by Huang et al. 

reported that PRF stimulates the osteogenic differentiation of the human dental pulp cells by 
upregulating osteoprotegerin and alkaline phosphatase expression. PRF also releases growth 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/protein-kinases
https://www.sciencedirect.com/topics/medicine-and-dentistry/osteoprotegerin
https://www.sciencedirect.com/topics/medicine-and-dentistry/osteoblast
https://www.sciencedirect.com/topics/medicine-and-dentistry/dental-pulp
https://www.sciencedirect.com/topics/immunology-and-microbiology/osteoprotegerin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/alkaline-phosphatase
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factors, such as platelet-derived and transforming growth factors, which promote periodontal 
regeneration17. Chang et al., in a study, reported that PRF stimulates cell proliferation in a specific 

manner. PRF induces cell proliferation of osteoblasts, periodontal ligament cells, and growth 
factors during a three-day culture period and suppresses oral epithelial cell growth. These cell type-

specific actions may be beneficial for periodontal regeneration. Diss et al.,18 in a one-year 

prospective study on osteotome sinus floor elevation using Choukroun’s platelet-rich fibrin 
grafting material, clearly demonstrated that the fibrin matrix of PRF directly promotes 

angiogenesis. When used as a membrane for guided tissue regeneration or as a grafting material, 
PRF creates an improved spacemaking effect, facilitating favorable cell events for periodontal 

regeneration and leading to mineralized tissue formation. 

Comparison between PRP and PRF 
A comparative evaluation between platelet-rich fibrin and platelet-rich plasma for treating three-

wall intrabony defects showed a greater bone fill in the PRF-treated group than in the PRP-
treated group. The effect of platelet-rich fibrin on human periodontal ligament fibroblasts and 

application in periodontal infrabony defects was studied by Chang et al., who reported that PRF 

was found to increase extracellular signal-regulated protein kinase phosphorylation and 
osteoprotegerin in periodontal ligament fibroblasts and upregulation of alkaline phosphatase 

activity. PRF, a new generation of platelet concentrate, is a novel step in regenerative periodontal 
treatment with simplified processing and without biochemical modification. Clinical studies in 

cooperating PRF for various treatments are encouraging; however, further studies are necessary 

to support its everyday use in routine dental practice with high clinical efficacy and long-term 
stability. 

 
 

PRP in Endodontics and Pediatric Dentistry 

Pulp vitality refers to the health and functionality of the dental pulp, which contains nerves and 
blood vessels within a tooth. It is essential for maintaining the tooth's sensory function, providing 

nutrients, and responding to stimuli such as temperature or pressure. Preserving pulp vitality is 
crucial for the tooth's long-term health and survival, as any damage or infection to the pulp can 

lead to pain, disease, or even tooth loss if not properly treated. 

 Pulp necrosis occurs when the pulp dies, which includes the breakdown of blood vessels, 
lymphatic vessels, and nerve fibers. Conventional endodontic treatments consist of intracanal 

medications and root-filling materials that are long established and proven effective. However, it 
is important to recognize that teeth without vital pulp lose their natural defense mechanisms. As a 

result, they are more prone to fractures and reinfections when treated with conventional treatment 

protocol19.  Also, trauma, dental caries, or developmental anomalies can compromise the 
developing dentition, potentially resulting in pulp necrosis. This condition halts root development, 

leading to an open apex and thin dentinal walls, which may pose challenges and complications 
during and after root canal therapy. Apexification has been a conventional approach for preserving 

non-vital, immature permanent teeth for many years. This procedure involves the formation of a 

calcified barrier at the open apex. However, it does not promote further root elongation or an 
increase in root width20. 

Platelet-rich plasma in regenerative endodontics is a biological scaffold derived from the patient's 
blood, rich in growth factors, promoting tissue healing and regeneration. It plays a crucial role in 

pulp-dentin complex regeneration and is particularly useful in procedures like revascularization of 
necrotic immature teeth and pulp regeneration. PRP is prepared in a gel form by combining PRP -

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/transforming-growth-factor
https://www.sciencedirect.com/topics/immunology-and-microbiology/cell-proliferation
https://www.sciencedirect.com/topics/medicine-and-dentistry/cell-proliferation
https://www.sciencedirect.com/topics/medicine-and-dentistry/periodontal-ligament
https://www.sciencedirect.com/topics/medicine-and-dentistry/osteotome
https://www.sciencedirect.com/topics/immunology-and-microbiology/angiogenesis
https://www.sciencedirect.com/topics/immunology-and-microbiology/angiogenesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-regeneration
https://www.sciencedirect.com/topics/immunology-and-microbiology/periodontal-ligament
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/protein-kinases
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/osteoprotegerin
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/osteoprotegerin
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/alkaline-phosphatase
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obtained through the centrifugation of autologous whole blood-with thrombin and calcium 
chloride. This PRP gel contains a high platelet concentration and a natural fibrinogen level1. 

A double-blinded parallel randomized controlled trial was implemented to evaluate the potential 
of PRP and PRF. For twelve months, twenty-five patients were kept on follow-up. PRP 

demonstrated a slight enhancement in radiographic root length and width, increased periapical 

bone density, and reduced apical diameter. It was concluded that for necrosed immature teeth, 
revascularization with PRP served as a suitable alternative to PRF and has demonstrated an 

excellent prognosis over 12 months20. 
A triple randomized control trial was done, and the effects of PRP, PRF, and induced bleeding 

technique on necrotic teeth with open apex. After 12 months, all three groups showed no pain, no 

signs of reinfection, and no radiographic progression of the pre-existing apical pathosis. Among 
them, PRP demonstrated superior effectiveness in promoting periapical wound healing compared 

to PRF and the induced bleeding technique in regenerative endodontic procedures21. 
Nowadays, a diverse range of materials are available for pulp tissue regeneration. These 

materials still have some limitations in their use and necessitate additional research and 

refinement22. The limited certainty of the existing evidence highlights the need for further 
clinical studies to establish the clinical significance of regenerative endodontic procedures as a 

shift from traditional endodontic practices19. 
  

Role of platelet-rich plasma in Prosthodontics, Restorative Dentistry and Orthodontics 

Platelet-rich plasma plays a crucial role in both pre-prosthetic and post-prosthetic care, 
significantly impacting tissue healing, prosthetic function, and overall treatment success. 

Prosthodontists can significantly improve denture fit, function, and patient comfort by combining 
PRP with surgical and prosthetic techniques. 

PRP is used in vestibuloplasty procedures to deepen the oral vestibule, allowing better adaptation 

and seating of dentures. It promotes faster healing of soft tissues after vestibuloplasty, reducing 
post-surgical complications. The use of horizontal platelet-rich fibrin in vestibuloplasty is effective 

in increasing the vestibule depth and keratinized tissue width. H-PRF in vestibuloplasty has 
allowed predictable surgery without significant complications. Therefore, it represents an 

alternative to the traditional FGG that should be seriously considered23. 

PRP is used in ridge augmentation procedures to increase the vertical height of the alveolar ridge. 
It accelerates bone regeneration when combined with bone grafts (autografts, allografts, or 

xenografts), making the ridge more suitable for conventional and implant-supported dentures. In 
severely resorbed ridges, PRP helps maintain the bone volume, ensuring better support for 

dentures. The use of PRP in augmenting the severely atrophic posterior maxilla has clear clinical 

benefits in reducing the healing period of bone maturation, better graft handling, and accelerated 
soft tissue healing. PRP used with bone graft for sinus floor augmentation to enhance sinus floor 

while placing implant has found to be effective as there was minimal clinical evidence of crestal 
bone loss around the implants both clinically and radiographically after 6 months 

postoperatively24. 

PRP enhances healing after maxillectomy, improving obturator retention and mucosal adaptation. 
It can be used with soft tissue grafts to strengthen tissue bed preparation for maxillofacial 

prostheses. PRP enhances healing and reduces scar formation in cleft lip and palate surgeries. It 
can be used in secondary alveolar bone grafting to improve bone integration at the cleft site. PRP 

aids soft tissue healing for patients undergoing radiotherapy after oral cancer treatment and reduces 
post-radiation oral mucositis and tissue necrosis, enhancing prosthetic outcomes. It improves 
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osseointegration of zygomatic and extraoral implants (ear, nose, or orbital prosthesis). It is used in 
titanium mesh reconstruction to enhance healing and reduce complications. 

 
Clinical applications in prosthodontics 

PRP + vestibuloplasty → improves denture stability by deepening the vestibule. 

PRP + bone grafting → enhances bone height for better denture support and retention. 
PRP in implant prosthetics → enhances osseointegration and reduces healing time. 

  
PRP in Orthodontics 

Platelet-rich plasma (PRP) is gaining attention in orthodontics due to its regenerative potential and 

ability to accelerate tissue remodeling. PRP contains growth factors (PDGF, TGF-β, VEGF) that 
stimulate bone remodeling by enhancing osteoclastic and osteoblastic activity. It reduces the 

overall treatment duration by accelerating bone resorption and deposition. PRP injections near the 
periodontal ligament can enhance tooth movement in cases requiring rapid space closure. Growth 

factors in PRP promote cementum repair, potentially preventing further resorption.  

It is used in guided tissue regeneration (GTR) and ridge augmentation before or during orthodontic 
treatment. It can be combined with bone grafts in cases of severe bone loss or open bite corrections. 

A split-mouth study by Ahmed et al., 25 concluded that PRP injections when infused with a CaCl2 
activating solution, showed a positive potential to accelerate the rate of tooth movement when 

injected in the first 2 months. The use of submucosal injection of PRP on orthodontic tooth 

movement is a clinically feasible and effective technique to accelerate orthodontic tooth movement 
and at the same time, while preserving the alveolar bone on the pressure side of orthodontic tooth 

movement, and the optimal dose of PRP for the best clinical performance is 11.0–12.5 fold26. 
PRP in Restorative Dentistry 

PRP is increasingly used in restorative dentistry due to its regenerative properties, promoting 

healing and enhancing the success of restorative procedures. PRP promotes dentin-pulp complex 
regeneration in cases of deep caries, traumatic injuries, or pulp exposure. It enhances odontoblast 

differentiation, leading to the formation of reparative dentin. It can also be used in procedures like 
direct pulp capping, pulpotomy, and apexogenesis to preserve pulp vitality.  

In a controlled animal study, Murat Medan et al.27 found that PRP can induce or promote 

inflammatory processes and survive in the wounded rat dental pulp. The use of platelet-rich plasma 
for regeneration in non-vital, immature permanent teeth suggests that PRP can serve as a successful 

scaffold for regenerative endodontic treatment28. 
  

CHALLENGES AND LIMITATIONS OF PRP IN DENTISTRY 

PRP is not universally effective for all dental procedures. It tends to be most successful in areas 
like periodontal regeneration and bone grafting, but may have limited benefits in soft tissue 

treatments or for patients with specific health conditions1. 
Variable Outcomes 

PRP's effectiveness can vary from patient to patient, and results are not always predictable. Factors 

such as the preparation method, the patient's overall health, and the specific dental procedure can 
influence the success of the treatment. 

Lack of Standard Protocols 
Currently, there is no universally accepted method for preparing and applying PRP. This lack of 

standardization can lead to variations in platelet concentration and the overall efficacy of the 
treatment29. 



 “Platelet-Rich Plasma in Dentistry: Unlocking the Future of Regenerative Healing and Tissue 

Repair” 

SEEJPH Volume XXVI, S2, 2025, ISSN: 2197-5248; Posted:03-02-2025  
 

2008 | P a g e  

 

Inconsistent Equipment and Techniques 
Different PRP preparation systems may yield inconsistent platelet concentrations, impacting the 

treatment's regenerative properties and overall quality29. 
High Costs 

The specialized equipment and procedures required to prepare PRP make the treatment expensive, 

potentially limiting its accessibility for some patients. 
Need for Specialized Training 

Dentists require specific training to effectively prepare and administer PRP, which increases the 
cost and complexity of its use. 

Insufficient Long-Term Data 

While PRP has shown promising results for short-term healing, there is a lack of comprehensive 
long-term clinical data to validate its effectiveness for dental procedures. 

Research Gaps 
Further randomized controlled trials and research are necessary to confirm the benefits of PRP 

and establish standardized protocols for its use in dentistry. 

Patient-Related Factors 
Certain medical conditions, such as anemia, thrombocytopenia or other blood disorders, can 

impair platelet function, which may hinder the success of PRP therapy30. 
 

Risk of Infection 

Although PRP is derived from the patient's blood, the preparation process still carries a small 
risk of contamination, which could result in infection29. 

Post-Treatment Complications 
Improper PRP administration or technique may lead to complications such as inflammation or 

insufficient tissue regeneration. 

Treatment Complexity 
Preparing and applying PRP is a time-consuming process involving blood collection, platelet 

concentration, and application to the treatment site. 
Adjunct Treatment 

In many cases, PRP is used as a complementary treatment to other procedures, meaning it may 

not be sufficient for specific conditions. 
FUTURE PERSPECTIVES OF PRP IN DENTISTRY 

With ongoing research, standardized PRP preparation and application protocols could be 
established, resulting in more consistent and reliable results. These universal guidelines could 

make PRP treatments more accessible and efficient for dental professionals worldwide. 

Enhanced Efficacy and Targeted Therapies 
PRP may be combined with other biological materials, such as platelet-rich fibrin (PRF), stem 

cells, or bone morphogenetic proteins, to further enhance its regenerative effects, particularly in 
complex dental procedures such as bone regeneration and periodontal therapy. 

Wider Clinical Applications 

Although PRP is currently beneficial for periodontal regeneration, future advancements could 
expand its use to soft tissue healing, including gingival grafting, mucosal repairs, and wound 

healing in oral surgeries. Additionally, PRP may be explored in oncology to promote faster healing 
of soft tissues following oral cancer surgeries or radiotherapy31. 
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Technological Advancements 
Developing new automated systems could streamline the PRP preparation process, reducing 

human error and making it easier for general dental practices to incorporate. Combining PRP with 
stem cells could significantly enhance regenerative capabilities, improving tissue regeneration and 

the healing of dental tissues and implants32. 

 

 

Regenerative Procedures 
Integrating stem cells, PRP, and other regenerative treatments could lead to groundbreaking 

solutions for tooth regeneration, bone grafting, and even the potential restoration of lost or 

damaged teeth. 
More Comprehensive Research 

Ongoing clinical trials and studies will provide the evidence needed to solidify PRP's long-term 
benefits and potential in dentistry. This research will guide evidence-based decision-making, 

helping refine techniques for specific conditions. In the future, PRP, in combination with other 

regenerative strategies, could help grow new teeth or repair damaged ones. As regenerative 
dentistry advances, PRP will likely play a central role in regenerating bone and soft tissues, 

improving outcomes for patients undergoing various dental procedures. 
In summary, the future of PRP in dentistry holds great promise. Technology, research, and 

clinical application advancements are expected to enhance its effectiveness and accessibility. As 

new evidence emerges and innovative techniques are developed, PRP could become an integral 
part of more dental treatments, offering better healing, faster recovery times, and potentially 

revolutionizing procedures like tooth regeneration. 
  

 Conclusion 

 Integrating platelet-rich plasma (PRP) into modern dentistry is significant in regenerative 
dentistry, offering a biologically driven, minimally invasive approach to enhancing tissue repair, 

accelerating healing, and improving clinical outcomes. Its versatility spans various specialties, 
including implantology, oral and maxillofacial surgery, periodontology, endodontics, pediatric 

dentistry, prosthodontics, and even orthodontics—each benefiting from PRP's ability to modulate 

inflammation, stimulate cell proliferation, and support both hard and soft tissue regeneration. 
 Despite its wide-ranging advantages, the clinical integration of PRP is not without its challenges. 

The lack of standardized preparation protocols, variability in platelet concentrations, and the need 
for specialized training present obstacles to consistent, reproducible patient outcomes. Moreover, 

while numerous studies affirm PRP’s regenerative potential, long-term, large-scale clinical trials 

are still required to solidify its efficacy across all its applications. 
 PRP's future in dentistry appears promising, particularly with the advancement of combination 

therapies, such as PRP with stem cells, bone morphogenetic proteins (BMPs), or bioengineered 
scaffolds. These developments could unlock new frontiers in personalized dental medicine, 

offering more predictable, long-lasting regenerative results. As research continues to refine its 

application, PRP is poised to transition from an adjunctive treatment to a cornerstone of 
regenerative dentistry, shaping the next era of patient-centered oral healthcare. 
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