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ABSTRACT 

Introduction: In recent years, the search for less invasive and biologically driven treatments has 

transformed periodontics. Platelet-rich derivatives have emerged being capable of leveraging 

the body's natural regeneration capacity. Platelet-Rich Plasma (PRP), Platelet-Rich Fibrin (PRF), 

and Concentrated Growth Factors (CGF) are autologous blood products high in growth factors 

that promote healing, angiogenesis, and new tissue creation. Objective: This study aimed to 

assess the effectiveness of PRP in periodontal regeneration and compare its performance with 

PRF and CGF, analyzing their clinical efficacy in managing intrabony defects. Material and 

Methods: A systematic review was conducted following PRISMA guidelines. Databases including 

Medline, Scopus, Cochrane, and Dentistry & Oral Sciences Source were searched using relevant 

MeSH terms. Selection included randomized controlled trials and clinical studies involving PRP, 

PRF, and CGF in periodontal therapy. Clinical parameters such as clinical attachment level (CAL), 

probing depth (PD), and bone regeneration were evaluated. Results: The study found that using 

PRP in conjunction with regenerative treatments improved CAL and PD results. However, PRF 

and CGF produced better long-term results due to sustained growth factor release and scaffold 

stability. The efficacy of these platelet concentrates was determined by defect morphology, 

application procedures, and individual patient characteristics. Conclusion: While PRP promotes 

periodontal regeneration, PRF and CGF tend to provide better and more consistent long-term 

effects. However, present evidence is limited due to methodological diversity. As a result, more 

study is needed to provide definite therapeutic guidelines, optimize application methodologies, 

and identify the most effective derivative for certain clinical settings. 
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RESUMEN 

Introducción: En los últimos años, la búsqueda de tratamientos menos invasivos y con enfoque 

biológico ha transformado la periodoncia. Derivados como el plasma rico en plaquetas (PRP), la 

fibrina rica en plaquetas (PRF) y los factores de crecimiento concentrados (CGF) han demostrado 

aprovechar el potencial regenerativo del organismo, promoviendo la cicatrización, la 

angiogénesis y la formación de nuevos tejidos. Objetivo: Evaluar la eficacia del PRP en la 

regeneración periodontal y compararlo con el PRF y el CGF en el tratamiento de defectos 

intraóseos. Material y Métodos: Se realizó una revisión sistemática siguiendo las directrices 

PRISMA. Se buscaron estudios clínicos y ensayos controlados aleatorizados en bases de datos 

como Medline, Scopus, Cochrane y Dentistry & Oral Sciences Source. Se analizaron parámetros 

clínicos como el nivel de inserción clínica, la profundidad de sondaje y la regeneración ósea. 

Resultados: El uso del PRP como coadyuvante mejoró el nivel de inserción clínica y la 

profundidad de sondaje. No obstante, el PRF y el CGF mostraron mejores resultados a largo 

plazo por su liberación sostenida de factores bioactivos y mayor estabilidad estructural. Su 

eficacia depende de la morfología del defecto, la técnica aplicada y las características del 

paciente. Conclusión: Aunque el PRP favorece la regeneración periodontal, el PRF y el CGF 

tienden a ofrecer efectos más duraderos y consistentes. No obstante, la evidencia actual es 

limitada debido a la diversidad metodológica. Por ello, se requiere más investigación para 

establecer pautas terapéuticas definitivas, optimizar las técnicas de aplicación y determinar el 

derivado más eficaz según el caso clínico. 
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1. INTRODUCTION 

1.1. Pathogenesis in Periodontitis 

Periodontitis, an inflammatory condition that causes the alveolar bone, periodontal ligament, 

and tooth supporting tissues to gradually deteriorate (1). Gingivitis is a reversible form of gum 

inflammation that precedes periodontitis, which is caused by intricate interactions between 

dental biofilms and host immunological responses (2). if treatment is not received It can develop 

into periodontitis, which causes irreparable damage. The development of this condition is 

significantly influenced by microbial dysbiosis, which is the change from a balanced oral 

microbiome to one that is dominated by pathogenic bacteria (3). 

 

The diagnosis entails thorough evaluations, such as radiographic imaging to measure bone loss, 

clinical attachment loss, and probing pocket depth (PPD) clinical tests. A more sophisticated 

method was introduced by the 2017 World Workshop on the Classification of Periodontal 

Diseases, which grades periodontitis from A to C to show the rate of advancement and stages it 

from I to IV according to the level of damage. While Stage IV indicates advanced illness with 

possible tooth loss, Stage I indicates early periodontitis. Grading aids medical professionals in 

predicting the course of an illness and considering variables like smoking, genetic 

predispositions, and systemic diseases like diabetes. Grade I indicates slow progression with 

minimal bone loss relative to age, Grade II reflects moderate progression aligned with the 

patient's age, and Grade III represents rapid progression with significant bone loss and potential 

tooth loss. Grade IV is reserved for complex cases involving severe bone loss, extensive tooth 

loss, and additional rehabilitation challenges like occlusal trauma or masticatory dysfunction (1).  

 

1.2. Advances in Periodontal Defect Classification 

Clinical professionals now have more treatment choices in addition to better diagnostic clarity 

thanks to developments in the understanding and classification of periodontal bone defects.  

The groundbreaking classification developed by Goldman and Cohen in 1958, which categorized 

infrabony defects according to the number of surviving walls, established the foundation for 

assessing these defects. This method demonstrated the regenerative potential of three-wall 

defects, which provided ideal healing conditions and natural confinement for graft materials. 

On the other hand, because of their open structure, one-wall defects posed serious difficulties 

that called for creative solutions like guided tissue regeneration (GTR) or graft-growth factor 

combinations. Their research established a crucial benchmark for decades by highlighting the 
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clear connection between treatment results and defect shape. The classification also addresses 

combination defects, which transition between configurations along their depth. For instance, 

a defect may begin as a three-wall defect apically and become a two-wall or one-wall defect 

coronally. These require tailored approaches to maximize regeneration in the favorable apical 

regions while addressing the less supportive coronal areas. The Goldman and Cohen 

classification remains fundamental in periodontal therapy due to its simplicity and its clear 

connection to treatment outcomes, although it does not account for other influencing factors 

such as defect depth, angle, or anatomical irregularities (4).  

 

A new dimension was introduced by Clarke's anatomical classification (1971), which 

concentrated on the connection between nearby tissues and bony abnormalities. By introducing 

concepts like hemisected defects and craters, Clarke gave medical professionals a more 

sophisticated grasp of how the shape of defects may affect surgical access and treatment 

planning. In order to repair periodontal tissues while maintaining anatomical integrity, Clarke 

also promoted the use of bone grafts and minimally invasive flap procedures (5).  

 

By highlighting the connection between clinical presentation, defect morphology, and systemic 

variables, Papanou and Tonetti made a substantial contribution to the comprehension and 

categorization of periodontal disorders. They worked to improve diagnosis and treatment 

planning by combining clinical and radiographic examinations. They emphasized that 

regenerative results are influenced by the morphology of periodontal abnormalities, such as 

furcation involvement, craters, and infrabony defects. They highlighted a comprehensive 

approach to periodontal care by connecting smoking and other systemic diseases like diabetes 

to the advancement of the disease. By integrating accurate morphological evaluation with the 

identification of patient-specific risk factors for the best possible periodontal regeneration, their 

categorization system set the foundation for personalized treatment plans (6).  

 

Building upon these frameworks, Vandana and Bharath (2017) created a contemporary 

classification system that combined clinical concerns with morphological characteristics. Their 

complete method addressed complex or combination flaws involving numerous wall types 

inside a single lesion, periodontal problems based on wall configurations, and developmental 

defects such as fenestrations. Defect-specific therapeutic approaches, including the application 

of sophisticated regenerative materials like concentrated growth factors (CGF), platelet-rich 

fibrin (PRF), and enamel matrix derivatives (EMDs), were also highlighted by this classification. 
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They gave clinicians a useful framework for treating problems of different complexity by 

matching classification with customized remedies (7).  

 

Regarding Radiographic Classification, we have three classifications of osseous defects based on 

angles and depth. Steffensen & Weber 1989 focus on small versus wide angles, Papapanou & 

Wennstrom 1991 on defect depth, and Tsitoura et al. 2004 on narrow, intermediate, and wide 

angles. These systems guide diagnosis and treatment planning in periodontal regeneration (8–

10) (Fig 1.). 

 

 

Figure. 1. Radiographic classification of osseus defects (8–10) 

 

The most recent development, the physiologically driven methods of Velasquez-Plata et al. 

(2022), highlighted how osseous topography directs minimally invasive surgical (MIS) 

procedures. Cone-beam computed tomography (CBCT) and other contemporary imaging 

technologies were included into this classification to provide intricate three-dimensional 

representations of defects. It promoted customized flap designs according to the shape of the 

defect, like restricted reflection techniques to support grafts in three-wall defects or papilla 

preservation flaps for interproximal defects. By emphasizing on less traumatic procedures, 
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improved wound stability, and long-term regeneration effects, the biologically driven model also 

demonstrated the synergy between cutting-edge biomaterials and surgical procedures (11).  

 

1.3. Biomaterials in Regenerative Periodontics  

Expanding upon these categories, the incorporation of cutting-edge biomaterials has greatly 

improved defect control. A cutting-edge biomaterial refers to an advanced material designed  to 

interact with biological systems for medical purposes, such as tissue regeneration, healing, or 

repair. In periodontics for example, PRF and CGF have shown promising results in restoring 

difficult defects such one-wall or combination lesions because they offer continued growth 

factor release and structural support. These biomaterials have made regenerative outcomes 

more predictable, especially when long-term stability and better healing capability are needed. 

These developments are now incorporated into personalized treatment plans, which emphasize 

the distinct clinical and anatomical features of each defect to maximize regenerative therapies 

using minimally invasive and biologically motivated techniques (12). Non-surgical treatments 

like scaling and root planning (SRP), which attempt to remove calculus and biofilm in order to 

limit infection, are frequently the first line of treatment for periodontitis (13). In extreme 

situations, surgical techniques like bone grafting and guided tissue regeneration might be 

required. PRP has demonstrated promise in boosting both soft and hard tissue regeneration 

when used as an adjuvant to these treatments, complementing conventional methods by 

facilitating quicker and more thorough recovery (14,15).  

 

1.4. Periodontal Regeneration and Challenges 

Recent developments have focused on encouraging actual periodontal regeneration as well as 

reducing inflammation. This entails promoting the regeneration of new bone, cementum, and 

connective tissue by utilizing bioactive substances like PRP, PRF and CGF (2,14). Regenerative 

methods in periodontics aim to restore periodontal structures, going beyond symptom 

management (16). True regeneration is a complex biological problem that necessitates specific 

treatments to overcome variables such as bacterial contamination, tissue inflammation, and the 

presence of non-regenerative cells. While periodontal therapies frequently result in the 

production of lengthy junctional epithelium, true regeneration is the objective in advanced 

periodontal care. The incorporation of sophisticated surgical procedures, biomaterials, and 

physiologically active substances has substantially enhanced the potential for effective 

regeneration, encouraging a multidisciplinary approach in modern periodontics (11).  
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Open flap debridement (OFD) is a fundamental method in periodontal surgery. This method 

involves reflecting soft tissue flaps to gain access to the root surfaces and osseous defects, 

allowing for complete debridement of biofilm, calculus, and granulation tissue. The main goals 

of OFD are infection prevention and periodontal pocket reduction, which frequently leads to 

healing through repair as opposed to regeneration. Although OFD greatly enhances clinical 

criteria like attachment level and probing depth, its limited capacity to restore damaged 

periodontal structures has led to the creation of more sophisticated techniques (4,5).  

 

Guided tissue regeneration (GTR) is a significant improvement in periodontal therapy, aiming to 

selectively repopulate cells capable of rebuilding the periodontium. The method uses barrier 

membranes to keep rapidly proliferating connective tissue and epithelial cells out of the defect, 

making room for osteoblasts, cementoblasts, and periodontal ligament fibroblasts to grow. Early 

GTR applications used non-resorbable membranes, which gave great regenerative results but 

carried the danger of membrane exposure and infection. Contemporary resorbable membranes, 

frequently enhanced with growth agents or nanomaterials, have decreased problems and 

increased GTR predictability. This method has been especially successful in treating Grade II 

furcation involvement and intrabony abnormalities, where regulated cell repopulation is 

essential to establishing regeneration (12,17).  

 

The concepts of guided bone regeneration (GBR) are expanded upon by GTR, with a particular 

emphasis on alveolar bone regeneration. GBR is mostly utilized for bone abnormalities, 

particularly those related to implant therapy, whereas GTR seeks to reconstruct the whole 

periodontium. To promote osteoblast activity and bone regeneration, GBR combines barrier 

membranes with bone grafts or substitutes. When combined with biomaterials like autografts, 

allografts, or xenografts, this method is extremely effective in correcting vertical deformities and 

ridge augmentation. In big or complex lesions, GBR has also been successfully used in 

conjunction with growth factors such as platelet concentrates to promote angiogenesis and 

osteogenesis. Minimally invasive surgical techniques, coupled with advanced imaging modalities 

like cone-beam computed tomography (CBCT), have also enabled precise defect assessment and 

targeted regenerative interventions. The synergy between these approaches continues to 

redefine the standards of care in periodontal therapy, ensuring that regeneration is not only 

achievable but increasingly predictable (7,11).  

 

periodontal regeneration encompasses a range of modalities, each tailored to specific clinical 

scenarios. From foundational approaches like OFD to advanced techniques such as GTR, GBR, 
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and biomaterial integration, the field has evolved to offer a sophisticated array of tools for 

restoring periodontal structures. The inclusion of biologically driven therapies and emerging 

technologies ensures that clinicians can address even the most complex defects, driving the 

future of regenerative periodontics. 

 

1.5. Significance of platelet concentrates in periodontics 

Incorporation of Autologous platelet concentrates into periodontal therapy has become a viable 

strategy to promote tissue regeneration and repair. In the pursuit of less invasive dentistry, 

Emerging evidence suggests that Platelet concentrates may enhance clinical outcomes, 

warranting further investigation into its comparative efficacy (18–20). Growth factors including 

transforming growth factor-beta (TGF-β) and platelet-derived growth factor (PDGF) are 

abundant in platelet concentrates and are crucial for fostering angiogenesis, cell division, and 

the development of new tissue (21,22). The use of platelet concentrates in periodontics goes 

beyond simple wound healing; it signifies a change to regenerative techniques meant to restore 

cellular health and function leveraging the body’s natural healing mechanisms, presenting a 

promising alternative to traditional surgical approaches (2).  

 

Dental professionals may find that PRP is explored as a method that has the potential to improve 

clinical outcomes, including patient satisfaction and recovery time (15). This method aligns with 

the broader exploration in modern dentistry of biologically driven therapies. In addition to 

highlighting platelet concentrates clinical benefits, highlighting its significance in periodontal 

treatment promotes the development of cutting-edge, evidence-based care (22,23). 

 

1.6. First generation blood concentrate or Platelet Rich Plasma 

Autologous blood concentrates are well-known for having high concentration of platelets, which 

release growth factors essential for tissue regeneration and repair (14,24). PRP was first used in 

orthopedic and maxillofacial surgery, but its ability to promote healing has made it a popular 

option in periodontics (16,21). Alpha granules found in platelet concentrates are loaded with 

growth factors like Platelet derived growth factors (PDGF), Transforming growth factor-beta 

(TGF-β), Vascular endothelial growth factor (VEGF) and insulin-like growth factor (IGF) all of 

which contribute to the complex processes of tissue repair and regeneration. PDGF promotes 

the recruitment and proliferation of mesenchymal stem cells, while TGF-β plays a dual role by 

stimulating collagen production and modulating the immune response to minimize 

inflammation, creating an environment conducive to healing. VEGF, on the other hand, is 
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essential for angiogenesis, facilitating the formation of new blood vessels to sustain 

regenerating tissues. Insulin-like growth factor (IGF) complements these processes by enhancing 

cellular metabolism and matrix remodeling, crucial for restoring tissue integrity (17,25).  

Platelets first clump together to form a clot during wound healing, which acts as a structural 

scaffold for cellular activity. The healing process is accelerated by growth factors released from 

the clot, which promote fibroblast proliferation, collagen deposition, and vascularization. 

Furthermore, platelet concentrates alter the local immune response by increasing anti-

inflammatory activity and decreasing pro-inflammatory cytokines, both of which are essential 

for halting the formation of scar tissue and fostering effective tissue regeneration (21). 

Autologous platelets are used in concentrated forms, such as platelet-rich plasma (PRP), 

platelet-rich fibrin (PRF), and concentrated growth factors (CGF).  

 

Venous blood is drawn in order to prepare PRP, and anticoagulants such as citrate are used to 

stop premature clotting (26). The platelet-rich fraction is then separated from red blood cells 

and plasma by centrifuging the blood at regulated rates (24). By concentrating platelets to a far 

higher levels than baseline, this procedure makes it possible to apply growth factors specifically 

to periodontal areas (14,21). The release of growth factors can be further enhanced by 

activation with thrombin or calcium chloride.  

 

PRP's growth factor content can deteriorate over time, it works best when used fresh (23). To 

optimize PRP's regenerative potential, physicians are encouraged to prepare it as near to 

application time as possible, even though it can be stored for a brief period of time under 

refrigeration (16). PRP preparations vary based on their leukocyte content and activation 

methods, Leukocyte-Rich PRP (LR-PRP) and Leukocyte-Poor PRP (LP-PRP) respectively contains 

white blood cells, which may aid wound debridement but could exacerbate inflammation while 

latter excludes most leukocytes, minimizing pro-inflammatory effects while focusing on growth 

factor delivery (16).  

 

PRP is used in periodontics for treatments such bone grafting, tooth extractions, and periodontal 

flap surgery. PRP's main benefits are its ability to release a concentrated burst of growth factors 

and its autologous nature, which reduces the possibility of unfavorable immunological reactions 

(21). PRP has drawbacks despite its advantages. Inconsistent platelet concentrations resulting 

from different preparation methods can compromise the effectiveness of treatment. Clinical 

workflows are further complicated operationally by the need for immediate usage following 
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preparation (24). Additionally, underlying medical disorders that may affect platelet activity or 

other patient-specific factors may affect how successful PRP is (16).  

 

1.7. Second generation blood concentrate or Platelet Rich Fibrin  

For regenerative therapies, Platelet-rich plasma (PRP), the first-generation platelet concentrate 

is one of various platelet concentrates that are available. This idea is furthered by the second 

generation, platelet-rich fibrin (PRF), which eliminates anticoagulants and permits fibrin to 

naturally polymerize during centrifugation. PRF creates a reservoir for the prolonged release of 

growth factors over a period of 7–10 days by forming a fibrin clot with platelets and leukocytes 

(17). In contrast to PRP's transient growth factor burst, this continuous release promotes longer 

tissue recovery.  

 

PRF is ideal for regenerative periodontal therapy as it is very good at promoting angiogenesis, 

supporting bone grafts, and offering a scaffold for cellular migration (20). The adaptability of 

PRF in clinical settings is a major benefit. It can be used with graft materials for sinus 

augmentation and bone defect repair through the making of sticky bone, or it can be formed 

into membranes for directed tissue regeneration (Figs 2. And 3.). In addition to acting as a 

scaffold for cellular migration, the fibrin matrix that forms in PRF and CGF stabilizes the defect 

site and gives transplant materials mechanical support. This matrix is very helpful in difficult 

defect morphologies, like one-wall or combination defects, because it improves wound stability 

and lowers the chance of graft displacement or infection (25).  

 

Figure. 2. Sticky bone (Courtesy by Prof. Talebi) 
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Figure. 3. A-PRF or PRF membrane (Courtesy by Prof. Talebi) 

 

PRF has been applied in diverse fields including Periodontal therapy through enhancing clinical 

attachment levels and bone regeneration in intrabony defects, oral surgery by promoting soft 

tissue healing in extraction sites, implant placement and aesthetic dentistry by improving skin 

texture and reducing scarring through collagen induction. Although PRF technologies continued 

to evolve introducing new variants such as, Injectable-PRF (I-PRF) which offers a liquid form for 

easy application in minimally invasive procedures whereas Advanced-PRF (A-PRF) enhances 

growth factor release with modified centrifugation protocols which are helpful depending on 

clinical needs (16,26)(Fig 4.). 

 

Figure. 4. I-PRF (Courtesy by Prof. Talebi) 
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1.8. Third generation blood concentrate or CGF 

By improving the centrifugation procedure to create a denser fibrin matrix, concentrated growth 

factor (CGF), the third-generation platelet concentrate, expands on PRF. Different centrifugation 

rates are used in the procedure, which produces a product with increased growth factor 

concentrations and enhanced mechanical strength. Greater amounts of growth factors like 

VEGF, TGF-β, insulin-like growth factor (IGF-1) and hepatocyte growth factor (HGF) are released 

by CGF, while other bioactive molecules like fibronectin and thrombospondin help with cell 

adhesion, matrix remodelling and facilitating intricate treatments like ridge augmentation and 

the repair of extensive periodontal defects meaning its more suitable for large scale 

regenerative applications. While PRF offers excellent results in moderate defects (20,25). 

 

1.9. Other Biomaterials  

Emdogain one of the newer biomaterials available, an enamel matrix derivative (EMD), is a very 

successful treatment for intrabony periodontal abnormalities. By simulating the natural tissue 

growth that occurs during tooth formation, it aids in the regeneration of missing periodontal 

structures, including as the cementum, periodontal ligament, and alveolar bone. EMD promotes 

tissue regeneration and repair by activating vital cells such as osteoblasts, cementoblasts, and 

fibroblasts. When applied to root surfaces, it inhibits undesired epithelial growth while 

promoting new connective tissue attachment. Combining EMD with bone grafts, such as natural 

bone mineral (NBM), improves regeneration by creating a stable framework for bone growth. 

Better clinical attachment levels and increased bone regeneration in defects are the results of 

this method. Emdogain is an essential tool for attaining full periodontal regeneration because 

of its combination with minimally invasive surgical procedures (27)(Fig 5.). 

 

Figure. 5. Enamel Matrix derivative (EMDOGAIN)(Courtesy by Prof. Talebi) 



 

 11 

1.10. Gaps in Knowledge 

In a nutshell autologous platelets are crucial instruments in regenerative dentistry because of 

their distinct biological and physical properties. The treatment of complicated defects has 

changed because of their capacity to moderate inflammation, enhance wound stabilization, and 

administer tailored growth factors. The efficacy of platelet concentrate formulations is always 

being improved, giving physicians flexible and practical choices for attaining the best possible 

restorative results. Although the existing literature provides encouraging evidence regarding the 

efficacy of these platelet concentrates, gaps remain in understanding their comparative benefits 

across different defect morphologies and patient profiles. Additionally, more research is needed 

to determine how elements like application techniques, systemic health problems, and defect 

characteristic affect therapy results. To maximize patient benefits and optimize therapy 

regimens, these gaps must be filled. The purpose of this thesis was to compare the effectiveness 

of PRP with PRF and CGF and to thoroughly assess its involvement in periodontal regeneration. 

The study aims to give clinicians evidence-based insights on the benefits and limitations of these 

therapies. By bridging the gap between encouraging laboratory results and useful clinical 

applications, this research ultimately hopes to advance less invasive and biologically inspired 

periodontal treatments. 
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2. OBJETIVE 

2.1.  Primary Objective 

 Analyze whether there are differences in the effectiveness of treating periodontal 

defects with and without the use of PRP (Platelet-Rich Plasma) 

2.2.  Secondary Objective 

 Analyze and compare PRP vs PRF vs CGF 

 Analyze factors influencing PRP, PRF and CGF efficacy, including defect type and 

application methods 
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3. MATERIAL AND METHODS 

This review was carried out following the PRISMA 2020 guidelines (Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses) statement. 

 

3.1. Focused question 

To guide our search, we began by formulating the following PICO question: “In Patients with 

moderate to severe Periodontal disease, does adjunctive use PRP with regenerative therapies 

results in a more efficient periodontal regeneration and CAL improvement compared to therapies 

without adjunctive use of PRP?” 

 

3.2. Search strategy 

Search was conducted across several electronic databases, including Medline, Dentistry & Oral 

Sciences Source, Scopus, and Cochrane. The search was limited to English-language studies with 

available full-texts. Additional relevant articles were identified through a manual review of the 

reference lists of included studies and previous systematic reviews. The search was performed 

using the following equation: [[[[[Dentistry] AND [Periodontal regeneration]] AND [Platelet Rich 

plasma]] OR [Platelet Rich Fibrin]] OR [Concentrated Growth Factors]] AND [Intrabony defects] 

 

3.3. Selection process 

This review includes randomized controlled trials and clinical studies evaluating the role of PRP, 

PRF, and CGF in periodontal therapy. Eligible studies involved human participants with moderate 

to severe periodontal disease and assessed these treatments either alone or in combination, 

reporting outcomes such as Clinical Attachment Level (CAL) gain, Probing Depth (PD) reduction, 

or bone regeneration. Studies focused solely on soft tissue healing, non-periodontal 

applications, or lacking quantitative outcomes were excluded. The review also examined factors 

influencing the efficacy of these platelet concentrates, including defect morphology, 

preparation protocols, and application methods. 

The selection process followed the PRISMA 2020 guidelines. Titles and abstracts retrieved from 

the database search were independently screened by the author. Full-text articles of potentially 

relevant studies were then thoroughly reviewed against the eligibility criteria. As the review was 

conducted solely by the author, no inter-reviewer discrepancies were present. 
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3.3.1. Inclusion criteria  

 Randomized controlled trials, clinical and radiographic studies, cross-sectional studies, 

prospective studies  

 Human participants with moderate to severe periodontal disease. 

 Studies involving PRP, PRF, CGF, or their combinations in periodontal regenerative 

therapies. 

 Reports on Clinical Attachment Level (CAL) gain, Probing Depth (PD) reduction, or bone 

regeneration. 

 Comparisons between PRP, PRF, CGF, or standard therapies. 

 

3.3.2. Exclusion criteria 

 Studies only on soft tissue healing (e.g., root coverage) without hard tissue regeneration 

outcomes. 

 Animal studies or participants with systemic conditions interfering with periodontal 

outcomes. 

 Studies not evaluating PRP, PRF, or CGF or focused on non-periodontal applications. 

 Articles without quantitative clinical data (e.g., narrative reviews or conceptual papers). 

 

3.4. Risk of Bias Assessment 

The risk of bias in the included randomized controlled trials was determined using the Revised 

Cochrane Risk of Bias Tool (RoB 2.0), specifically the version for individually randomized, 

parallel-group trials (22 August 2019 template)(28). The assessment was completed manually, 

guided by the signalling questions and domain-specific criteria provided in the Cochrane 

methodology. 

Each study was evaluated across five core domains: 

1. Bias arising from the randomization process 

2. Bias due to deviations from intended interventions 

3. Bias due to missing outcome data 

4. Bias in measurement of the outcome 

5. Bias in selection of the reported result 

For each domain, studies were judged as having a low risk of bias, some concerns, or high risk 

of bias, and these judgments contributed to an overall risk of bias rating per study. Although the 

review was conducted by a single author, all assessments followed the Cochrane RoB 2 template 

systematically, ensuring consistency and transparency. 
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3.5. Data collection  

Data were extracted manually, using a structured data extraction table created prior to the 

review. Relevant information for each trial was gathered, including the study design, participant 

demographics, interventions (PRP, PRF, CGF), control/comparator groups, clinical outcomes 

(CAL gain, PD reduction, bone regeneration), and follow-up periods. All data were thoroughly 

examined to guarantee consistency and accuracy. 
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3. RESULTS 

 

Figure. 4. Search strategy flowchart(29) 
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This review included 13 randomized clinical trials (RCT) evaluating the effects of Platelet-Rich 

Plasma (PRP), 13 RCTs assessing Platelet-Rich Fibrin (PRF), and 3 RCTs examining Concentrated 

Growth Factors (CGF) in periodontal therapy, specifically targeting intrabony defects (IBDs). The 

initial database search identified 8,625 records. Following the removal of 293 duplicates, 179 

case series, 255 case reports, and 391 descriptive studies, a total of 7,507 records were 

screened. Of these, 7,455 were excluded based on title and abstract. Fifty-two reports were 

sought for retrieval, but 19 could not be obtained. After full-text review of 33 reports, 4 were 

excluded due to ineligible study type (n = 1) or lack of quantifiable clinical data (n = 3), resulting 

in 29 RCTs being included in this review. 

 

The included studies were assessed based on outcomes such as radiographic bone level (RBL), 

clinical attachment level (CAL), and pocket probing depth (PPD), with follow-up periods ranging 

from 6 months to 1 year. Several studies also compared PRP, PRF, and CGF with other 

regenerative biomaterials, including Demineralized Freeze-Dried Bone Allograft (DFDBA), 

Anorganic Bovine Bone Mineral (ABBM), β-Tricalcium Phosphate (β-TCP), Emdogain (EMD), 

Bovine Porous Bone Mineral (BPBM), Natural Bone Mineral (NBM), Demineralized Bone Matrix 

(DBM), Demineralized Freeze-Dried Bone Xenograft (DFDBX), Hydroxyapatite (HA), Nano-

crystalline Hydroxyapatite (NcHA), and Autologous Bone Graft (ABG). And the use of membranes 

such as expanded Polytetrafluoroethylene (ePTFE). These comparisons provided further insight 

into the potential synergistic or additive effects of combining platelet concentrates with 

conventional biomaterials in enhancing periodontal regeneration. 
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Table 1      Risk of Bias Assessment (Table 3) 

Study Randomization 
Process 

Deviations 
from 
Intended 
Interventions 

Missing 
Outcome 
Data 

Measurement 
of the 
Outcome 

Selection 
of the 
Reported 
Result 

Overall Risk of Bias 

Döri et al. 
(2008)(27) 

Low Low Low Low Low Low 

Döri et al. 
(2007)(30) 

Some concerns Low Low Low Low Some concerns 

Piemontese et 
al. (2008)(31) 

Low Low Low Low Low Low 

Döri et al. 
(2007)(32) 

Some concerns Low Low Low Low Some concerns 

Thangavelu et 
al. (2015)(33) 

Some concerns Some 
concerns 

Low Low Low Some concerns 

Md. Jalaluddin 
et al. (2017)(34) 

Low Low Low Low Low Low 

Döri et al. 
(2008)(35) 

Low Low Low Low Low Low 

Camargo et al. 
(2009)(36) 

Low Low Low Low Low Low 

Harnack et al. 
(2009)(37) 

Some concerns Some 
concerns 

Low Low Low Some concerns 

Agarwal et al. 
(2016)(38) 

Low Low Low Low Low Low 

Amin et al. 
(2022)(39) 

Low Low Low Low Low Low 

Pradeep et al. 
(2012)(40) 

Low Low Low Low Low Low 

Camargo et al. 
(2005)(41) 

Some concerns Low Low Low Some 
concerns 

Some concerns 
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Table 2       Risk of Bias Assessment (Table 4) 

Study Randomization 
Process 

Deviations 
from 
Intended 
Interventions 

Missing 
Outcome 
Data 

Measurement 
of the 
Outcome 

Selection 
of the 
Reported 
Result 

Overall 
Risk of Bias 

Csifó-Nagy et al. 
(2021)(42) 

Low Low Low Low Low Low 

Chandradas et al. 
(2016)(43) 

Low Low Low Low Low Low 

Ozkal Eminoglu et al. 
(2024)(44) 

Low Low Low Low Some 
concerns 

Some 
concerns 

Alshoiby et al. 
(2023)(45) 

Some concerns Low Low Low Low Some 
concerns 

Liu et al. (2021)(46) Low Low Low Low Low Low 

Patel et al. (2017)(47) Low Low Low Low Low Low 

Ajwani et al. (2014)(48) Low Low Low Low Low Low 

Chaudhary et al. 
(2023)(49) 

Low Low Low Low Low Low 

Pavani et al. (2021)(50) Low Low Low Low Low Low 

Naidu et al. (2024)(51) Low Low Low Low Some 
concerns 

Some 
concerns 

Mathur et al. 
(2015)(52) 

Some concerns Low Low Low Low Some 
concerns 

Elgendy and Abo Shady 
et al. (2014)(53) 

Low Low Low Low Low Low 

Atchuta et al. 
(2020)(54) 

Low Low Low Low Low Low 

Qiao et al. (2016)(55) Low Low Low Low Low Low 

Xu et al. (2019)(56) Low Low Low Low Low Low 

Alshujaa et al. 
(2024)(57) 

Low Low Low Low Low Low 
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Table 3    Main characteristics of the 13 PRP RCTs included in the present study 

Authors 

(years) 

Study design  No. patients 

& gender 

Groups Outcomes 

Döri et al. 

(2008)(27) 

Controlled Clinical  

Trial 

26 Patients  

14 F, 12 M 

T: EMD + NBM + 

PRP 

C: EMD + NBM 

PRP did not show statistically significant 

enhancements compared to EMD + NBM 

alone. 

Döri et al. 

(2007)(30) 

Randomized 

controlled clinical 

trial (RCT) 

24 Patients 

14 F, 10 M 

T: PRP + ABBM + 

GTR 

C: ABBM + GTR 

No statistically significant difference between 

the groups   

Piemontese et 

al. (2008)(31) 

Randomized, 

double-masked, 

clinical trial 

60 Patients 

29 F, 31 M 

T: DFDBA + PRP 

C: DFDBA + 

Saline solution  

PPD: Statistically significant greater reduction 

in the test group (P < 0.05) 

CAL: Statistically significant greater gain in the 

test group (P < 0.001). 

RBL: No statistically significant difference 

between groups with regards to HTF and BDR. 

Döri et al. 

(2007)(32) 

RCT 30 Patients 

16 F, 14 M 

T: NBM + PRP + 

GTR 

C: NBM + GTR 

No statistically significant difference between 

groups. 

 

Thangavelu et 

al. (2015)(33) 

Split-mouth 

randomized 

controlled clinical 

trial (SMRCT) 

30 Patients 

(F or M not 

explicitly 

mentioned) 

T: Autogenous 

bone grafts 

C: DFDBX + PRP 

 

PPD: Greater reduction in Test group, 

statistically significant (P < 0.001). 

CAL: Greater gain in Test group, statistically 

significant (P < 0.001). 

RBL: Greater bone fill in Test group, statistically 

significant (P < 0.001). 

Md. Jalaluddin 

et al. (2017)(34) 

Randomized 

Controlled Clinical 

Trial 

10 Patients 

(20 IBD) 

4 F, 6 M  

T: PRP 

C: OFD 

No statistically significant difference between 

groups. 

Döri et al. 

(2008)(35)  

Randomized 

Controlled Clinical 

Trial 

28 Patients  

16 F, 12 M 

T: β-TCP + PRP + 

GTR + ePTFE 

C: β-TCP + GTR + 

ePTFE 

No statistically significant difference between 

groups. 

Camargo et al. 

(2009)(36) 

SMRCT 23 Patients 

14 F, 9 M  

T: BPBM + GTR + 

PRP 

C: BPBM + GTR 

Differences between all groups were not 

statistically significant. 
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Harnack et al. 

(2009)(37) 

Prospective 

Randomized 

Double-Blind 

Clinical Trial 

22 Patients 

(F or M not 

explicitly 

mentioned) 

T: β-TCP + PRP 

C: β-TCP 

No statistically significant difference between 

all groups. 

Agarwal et al. 

(2014)(38) 

SMRCT  24 Patients 

(48 IBD) 

10 F, 14 M 

T: DFDBA + PRP 

C: DFBDA + 

Saline solution 

PPD: No statistically significant difference 

between groups. 

CAL & RBL: The test group showed statistically 

significantly greater improvement (P < 0.001). 

Amin et al. 

(2022)(39) 

RCT 70 patients 3 

groups, PRP: 

30 patients 

14 F, 16 M 

I-PRF: 30 

patients 

14 F, 16 M 

C: 10 

patients 

4 F, 6 M 

T1: PRP + SRP  

T2: iPRF + SRP  

C: SRP  

 

 

iPRF showed the most significant 

improvements in both PPD and CAL reduction 

compared to PRP and the control group. 

PRP was second in effectiveness, while the 

control group (SRP alone) demonstrated the 

least improvement. 

Pradeep et al. 

(2012)(40) 

RCT 54 Patients 

(90 IBD) 

27 F, 27 M 

T1: PRF + OFD  

T2: PRP + OFD 

C: OFD 

PPD: PRF and PRP showed significantly greater 

PPD reduction compared to the control group 

(P ≤ 0.05). 

CAL: No statistically significant difference in 

CAL gain between PRF and PRP groups. 

RBL: PRF and PRP groups demonstrated 

significantly greater bone fill compared to the 

control group (P < 0.001). 

 Camargo et al. 

(2005)(41) 

SMRCT 28 Patients 

12 F, 16 M 

T: BPBM + GTR + 

PRP 

C: OFD 

PPD:  Statistically significant reduction in favor 

of the test group (P < 0.001). 

CAL: Statistically significant improvement in 

favor of the test group (P < 0.001). 

RBL: Statistically significant improvement in 

favor of the test group (P < 0.001). 
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Table 4   Main characteristics of the 13 PRF & 3 CGF RCTs included in the present study 

Authors 

(years) 

Study design No. patients 

& gender 

Groups Outcomes 

Csifó-Nagy et 

al. (2021)(42) 

RCT 18 patients  

9 F, 9 M 

T: A-PRF+ 

C: EMD 

There is no statistically significant difference 

between the groups. 

Chandradas et 

al. (2016)(43) 

RCT  36 patients 

18 F, 18 M 

T1: PRF + DBM 

T2: PRF 

C: OFD 

PPD: The reduction in PD was greater in T1 

and T2 compared to Control. 

CAL: Statistically significant improvement 

was observed in T1 and T2 compared to 

Control. 

Ozkal 

Eminoglu et al. 

(2024)(44) 

SMRCT 20 patients 

9 F, 11 M 

T: T-PRF + OFD 

C: OFD 

PPD: Statistically significant improvement in 

the test group (p = 0.010) 

CAL: No statistically significant difference 

between groups (p = 0.118) 

Bone Fill: Statistically significant higher 

bone-filling rate in the test group (p < 0.001) 

Alshoiby et al. 

(2023)(45) 

RCT 20 patients 

13 F, 7 M 

T: I-PRF + DFDBA 

C: DFDBA 

No statistically significant difference was 

noted between the groups. 

Liu et al. 

(2021)(46) 

SMRCT 14 patients  

10 F, 4 M 

T: GTR + BPBM + 

PRF 

C: GTR + BPBM 

PPD & CAL: Statistically significant 

differences favoring the test group (p < 

0.05). 

RBL: No significant differences in 

radiographic measurements between 

groups 

Patel et al. 

(2017)(47) 

SMRCT 13 patients  

9 F, 4 M 

T: OFD + PRF 

C: OFD 

PPD & CAL & RBL: Significant improvement 

in the test group compared to the control 

group (p < 0.001). 

Ajwani et al. 

(2014)(48) 

SMRCT 20 patients 

10 F, 10 M 

T: OFD + PRF 

C: OFD 

PPD & CAL & RBL: Significant improvement 

in the test group compared to the control 

group 
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Chaudhary et 

al. (2023)(49) 

RCT 34 patients  

T: 9 F, 8 M 

C: 7 F, 10 M 

T:  I-PRF + HA 

C: HA 

PPD: not statistically significant (p = 0.054) 

CAL: not statistically significant (p = 0.088) 

RBL: T showing significantly better results (p 

= 0.004) 

Pavani et al. 

(2021)(50) 

RCT 30 Patients  

Gender not 

specified 

T1: β-TCP + PRF 

T2: β-TCP 

C: OFD 

PPD: T1 showing the greatest reduction (p < 

0.05) 

Bone Fill: highest bone fill compared to the 

other groups 

Naidu et al. 

(2024)(51) 

Single-blind, 

SMRCT 

12 patients 

4 F, 8 M 

T: OFD + DFDBA 

+ PRF 

C: OFD + DFBDA 

PPD: No statistically significant difference in 

PPD reduction between groups (p = 0.780) 

CAL: No statistically significant difference in 

CAL improvement between groups (p = 

0.333) 

RBF: No statistically significant difference in 

between groups (p = 0.819)  

Mathur et al. 

(2015)(52) 

RCT  25 patients 

11 F, 14 M 

T1: OFD + PRF 

T2: OFD + ABG 

PPD & CAL: Statistically significant reduction 

for both groups (p = 0.001), with no 

significant intergroup differences 

RBF: T1 showed greater radiographic defect 

fill compared to T2 with statistical 

significance (p < 0.05). 

Elgendy and 

Abo shady et 

al. (2014)(53) 

SMRCT 20 patients 

Gender not 

specified  

T: NcHA + PRF 

C: NcHA 

PPD: T demonstrated a significantly greater 

reduction in PPD compared to Group II (p = 

0.020) 

CAL: demonstrated a significantly greater 

gain in CAL compared to Group II (p = 0.027) 

Bone density: showed a significantly greater 

increase in BD compared to Group II (p < 

0.001) 

Atchuta et al. 

(2020)(54) 

RCT 39 patients T1: DFDBA PPD: statistically significant differences 

between T2 and C (p < 0.05). 
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Gender not 

specified  

T2: DFDBA + 

PRF 

C: OFD 

RBL: T2 statistically significant differences 

compared to C (p < 0.05) 

Qiao et al. 

(2016)(55) 

RCT 17 patients  

10 F, 7 M 

T: CGF + BPBM 

C: BPBM 

PPD: T group showed significantly greater 

PPD reduction compared to the control 

group (p = 0.016) 

CAL: T group exhibited significantly greater 

CAL gain compared to the control group (p = 

0.013) 

RBF: T group had a higher, though not 

statistically significant, radiographic bone fill 

compared to the control group (p = 0.087) 

Xu et al. 

(2019)(56) 

RCT 54 patients 

24 F, 30 M 

T1: Flap surgery 

+ CGF 

T2: Flap surgery 

+ Bio-Oss 

T3: Flap surgery 

+ CGF + Bio-Oss  

C: Flap surgery  

PPD: Significant PPD reduction was observed 

in all groups, with T3 showing the greatest 

reduction (p < 0.05) 

CAL: T3 demonstrated the highest CAL gain, 

significantly better than the other groups (p 

< 0.05) 

RBL: T3 achieved the most significant defect 

depth reduction compared to the other 

groups (p < 0.05) 

Alshujaa et al. 

(2024)(57) 

SMRCT 20 patients (80 

defects) 

13 F, 7 M 

 

T1: OFD + PRF 

T2: OFD + CGF 

T3: OFD + ABG 

C: OFD 

PPD: T3 showed the most significant reduction, 

followed by T2, T1 and Control (p < 0.001) 

CAL: T3 showed the highest improvement, 

followed by T2, T1 and Control (p < 0.001) 

RBG: T3 achieved the greatest alveolar bone 

gain, followed by T2, T1, and Control (p < 0.001) 
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4. DISCUSION 

This discussion analyzes the comparative regenerative potential of PRP, PRF, and CGF, focusing 

on their clinical outcomes in relation to defect morphology and biomaterial combinations 

 

4.1. Effectiveness of PRP in Periodontal Regeneration 

Platelet-rich plasma (PRP) has been widely explored as a potential enhancer for periodontal 

regeneration, though its success rates have been inconsistent. Studies by Döri et al. (2008) and 

Döri et al. (2007) examined the combination of PRP with Enamel Matrix Derivative (EMD) and 

Natural Bone Mineral (NBM), as well as with Anorganic Bovine Bone Mineral (ABBM) and Guided 

Tissue Regeneration (GTR), respectively. However, both studies found that PRP did not provide 

statistically significant improvements in probing pocket depth (PPD) reduction, clinical 

attachment level (CAL) gain, or radiographic bone level (RBL) enhancements (Table 3)(27,30). 

Conversely, Piemontese et al. (2008) and Agarwal et al. (2016) reported significant 

improvements when PRP was combined with Demineralized Freeze-Dried Bone Allograft 

(DFDBA). These studies showed statistically significant reductions in PPD (P < 0.05) and greater 

CAL gains (P < 0.001) in PRP-treated groups (16,34). However, no significant differences were 

found in radiographic hard tissue fill (HTF) and bone defect resolution (BDR), indicating that 

PRP's regenerative effects may be limited primarily to soft tissue rather than bone regeneration. 

Despite conflicting findings in the literature, PRP remains a valuable adjuvant in regenerative 

therapy, especially for soft tissue enhancement and when used in conjunction with grafting 

materials, which maximizes its capacity for early healing. 

 

4.2.  Comparison of PRP vs. PRF 

PRP and platelet-rich fibrin (PRF) are both autologous platelet concentrates utilized in 

regenerative medicine, but their mechanisms of action are distinct. PRF lacks anticoagulants, 

resulting in the formation of a fibrin clot, which allows for the extended release of growth factors 

over 7 to 10 days. Studies comparing PRP and PRF in periodontal therapy have reported mixed 

results. Pradeep et al. (2012) demonstrated that both PRP and PRF significantly improved PPD 

reduction and bone fill compared to open flap debridement (OFD) alone (P < 0.05). However, 

there was no statistically significant difference in CAL gain between the two groups (40). Patel 

et al. (2017) and Ajwani et al. (2014) reported that PRF provided superior clinical outcomes 

compared to OFD alone, reinforcing its regenerative potential (47,48). Furthermore, Amin et al. 

(2022) found that injectable platelet-rich fibrin (iPRF) demonstrated greater PPD and CAL 

improvements compared to PRP, suggesting that PRF’s extended release of bioactive factors 
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may enhance wound healing more effectively than PRP’s short burst of growth factors. In line 

with the hypothesis of this review, these findings support the notion that second-generation 

platelet concentrates offer more predictable outcomes in periodontal regeneration than PRP 

(39). For consistent regeneration results in periodontal therapy, PRF is a more clinically reliable 

alternative to PRP due to its scaffold stability and sustained release of growth factors. 

 

4.3 Comparison PRP vs. CGF 

Concentrated Growth Factor (CGF) is a third-generation platelet concentrate that has a denser 

fibrin matrix and higher growth factor content than PRP and PRF. Few studies have directly 

compared PRP to CGF in periodontal regeneration. Xu et al. (2019) found that CGF combined 

with Bio-Oss produced the highest PPD reduction and CAL gain among test groups, 

outperforming PRP and PRF in terms of overall regenerative outcomes (P < 0.05)(56). Alshujaa 

et al. (2024) demonstrated that autogenous bone grafts provided the best CAL gain, followed by 

CGF and PRF, while OFD alone showed the least improvement (P < 0.001)(57). This suggests that 

while CGF may offer advantages over PRP and PRF, autogenous grafts remain the gold standard 

for periodontal regeneration. Contrary to the hypothesized superiority of PRP, these findings 

further highlight the growing evidence that later-generation platelet concentrates like CGF may 

be more clinically effective in complex regenerative scenarios. 

 

4.4 Platelet Concentrates in Combination with Biomaterials  

The effectiveness of PRP has also been studied in combination with various bone graft materials, 

such as ABBM, DFDBA, β-Tricalcium Phosphate (β-TCP), and Bovine Porous Bone Mineral 

(BPBM). Camargo et al. (2009) and Camargo et al. (2005) examined PRP in combination with 

BPBM and GTR, finding significant improvements in PPD reduction, CAL gain, and RBL fill 

compared to OFD alone (P < 0.001). However, these studies found no statistically significant 

difference when PRP was compared to BPBM + GTR alone (36,59). 

Similarly, Pavani et al. (2021) found that PRF combined with β-TCP resulted in superior 

radiographic bone fill compared to β-TCP alone (P < 0.05), suggesting a synergistic effect of 

platelet concentrates with bone graft material (50). On the other hand, Naidu et al. (2024) found 

no significant difference between PRF + DFDBA and DFDBA alone, indicating that the benefits of 

platelet concentrates may be context-dependent (51). 
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While PRP's therapeutic effects are notably enhanced when paired with suitable biomaterials, 

their success remains influenced by defect morphology and the interaction between 

regenerative components 

4.5 Variability in PRP Efficacy  

Despite some promising findings, the efficacy of PRP has been inconsistent across research. 

Several causes contribute to this variation, including: 

 Differences in PRP Preparation Methods: The concentration of platelets and leukocytes 

varies depending on centrifugation protocols, influencing growth factor availability 

(16,24). 

 Patient-Specific Factors: Systemic conditions such as diabetes or smoking status may 

affect the regenerative potential of PRP (22). 

 Defect Morphology: Some studies suggest that PRP is more effective in three-wall 

intrabony defects compared to one-wall or combination defects (12). 

While PRP, PRF, and CGF provide potential benefits in periodontal therapy, their effectiveness 

appears to depend on preparation methods, defect types, and the presence of additional 

biomaterials. However, based on the findings of similar studies, a more plausible explanation is 

that the clinical variability observed with PRP stems from its inconsistent preparation protocols 

and short-lived release profile compared to second- and third-generation platelet concentrates. 

 

4.6 Advancements in PRF and CGF 

While PRP has received substantial research, PRF and CGF are emerging as intriguing alternatives 

due to their unique benefits. PRF's natural fibrin network allows for sustained growth factor 

release, which is favourable to wound healing and tissue regeneration. Studies such as those by 

Patel et al. (2017) and Ajwani et al. (2014) have demonstrated that PRF significantly improves 

PPD reduction and bone fill compared to OFD alone (47,48). Additionally, iPRF, a liquid form of 

PRF, has shown even greater regenerative potential in some studies (39). 

 

CGF, on the other hand, has been highlighted for its denser fibrin matrix and superior mechanical 

properties. Xu et al. (2019) reported that CGF combined with Bio-Oss achieved the greatest 

improvements in PPD and CAL among platelet concentrates (56). Alshujaa et al. (2024) further 

confirmed that CGF outperformed PRP and PRF in terms of CAL gain and bone regeneration, 

making it a valuable option for complex periodontal defects (57). Advances in PRF and CGF have 

led to more reliable and durable clinical results, establishing these next-generation concentrates 
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as important contributors in the development of biologically driven strategies for periodontal 

regeneration in the future. 

 

4.7 Limitations 

Despite this review's extensive scope, it is important to recognize a few limitations. First, the 

included randomized controlled trials (RCTs) varied widely in their approaches, especially 

regarding activation techniques, centrifugation settings, and platelet concentrate 

preparation protocols. This lack of standardization may have altered clinical results and limited 

the capacity to draw direct comparisons between trials. 

 

Second, the follow-up periods of the studies ranged from six months to one year, which may not 

be sufficient to evaluate long-term regenerative outcomes, particularly in relation to bone 

regeneration stability and functional tissue integration. The relatively short observation periods 

may underestimate or fail to capture late-stage healing differences among PRP, PRF, and CGF. 

 

Finally, there was heterogeneity in defect types, including the number of residual walls, defect 

depth, and location, which further complicates the extrapolation of findings to standardized 

clinical recommendations. These limitations highlight the need for future well-controlled, large-

scale studies with uniform methodologies to better evaluate the comparative effectiveness of 

autologous platelet concentrates in periodontal regeneration. 
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5. CONCLUSIONS 

1) PRP has demonstrated the ability to enhance periodontal results, especially when used 

with grafting materials. It can improve clinical attachment gain and probing depth 

decrease. Its efficacy varies from study to study, particularly when applied alone or in 

less-contained defects. As a result, PRP works better as a complementary approach than 

as a stand-alone regenerative treatment.  

 
2) When compared, PRF and CGF tend to offer more consistent and longer-lasting 

regenerative benefits than PRP. PRF supports extended growth factor release, and CGF 

provides an even denser fibrin matrix and higher concentrations of bioactive molecules, 

showing the best results in complex defect scenarios. These findings suggest that PRF 

and CGF are preferable choices for achieving stable, predictable outcomes in 

periodontal regeneration.  

 
3) Defect shape, biomaterial combinations, preparation techniques, and patient-specific 

factors including oral hygiene and systemic health all have a significant impact on the 

effectiveness of platelet concentrates. Understanding these factors enables clinicians to 

tailor treatments for optimal results and improved long-term prognosis. 
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6. SUSTAINABILITY 

This Final Degree Project promotes healthcare sustainability by offering less invasive, 

biologically based alternatives to traditional periodontal surgery. The use of autologous platelet 

concentrates (PRP, PRF, and CGF) enhances environmental and economic sustainability by 

lowering reliance on synthetic biomaterials and minimizing clinical waste. These therapies make 

use of the patient's own biological resources, promoting circular practices and efficient resource 

use in accordance with Sustainable Development Goal 12 (SDG). 

 

Biological regenerative therapies may also save long-term treatment costs by speeding up 

recovery, reducing the need for retreatment, and allowing for outpatient procedures. This 

promotes clinical technology innovation and increases the cost-effectiveness of oral healthcare 

systems, hence addressing SDG 9: Industry, Innovation, and Infrastructure. 

 

From a societal perspective, these regenerative approaches improve clinical results, shorten 

recovery times, and lessen the need for retreatment, all of which contribute to higher patient 

quality of life and access to ethical, cost-effective care. SDG 3: Good Health and Well-Being is in 

line with this. 

 

In summary, this research demonstrates a strong ethical commitment to promoting safer, more 

natural, and sustainable approaches in periodontal treatment, while encouraging responsible 

innovation and clinical excellence. 
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