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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

Introduccidn: En los ultimos afos, la busqueda de tratamientos menos invasivos y con enfoque
bioldgico 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 cicatrizacidn, la
angiogénesis y la formacién de nuevos tejidos. Objetivo: Evaluar la eficacia del PRP en la
regeneracion periodontal y compararlo con el PRF y el CGF en el tratamiento de defectos
intradseos. Material y Métodos: Se realizd una revision sistematica siguiendo las directrices
PRISMA. Se buscaron estudios clinicos y ensayos controlados aleatorizados en bases de datos
como Medline, Scopus, Cochrane y Dentistry & Oral Sciences Source. Se analizaron parametros
clinicos como el nivel de insercion clinica, la profundidad de sondaje y la regeneracién dsea.
Resultados: El uso del PRP como coadyuvante mejord el nivel de insercion clinica y la
profundidad de sondaje. No obstante, el PRF y el CGF mostraron mejores resultados a largo
plazo por su liberacién sostenida de factores bioactivos y mayor estabilidad estructural. Su
eficacia depende de la morfologia del defecto, la técnica aplicada y las caracteristicas del
paciente. Conclusién: Aunque el PRP favorece la regeneracidén periodontal, el PRF y el CGF
tienden a ofrecer efectos mas duraderos y consistentes. No obstante, la evidencia actual es
limitada debido a la diversidad metodoldgica. Por ello, se requiere mas investigacién para
establecer pautas terapéuticas definitivas, optimizar las técnicas de aplicacion y determinar el
derivado mas eficaz segun el caso clinico.
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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 | to IV according to the level of damage. While Stage IV indicates advanced illness with
possible tooth loss, Stage | 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 | indicates slow progression with
minimal bone loss relative to age, Grade Il reflects moderate progression aligned with the
patient's age, and Grade Il 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



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.



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.).

Radiographic Classifications

of Osseous Defects

Steffensen & Weber (8) Papapanou & Tsitoura et al. (10)
Wennstrom (9)

Small angles Narrow
(0-45°) Degree 1 (£22°)
(2 mm)

Wide angles Intermediate
(45-90°) Degree 2 (22-36°)
(2.5-4 mm)

Wide
Degree 3 (>36°)
(>4.5 mm)

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,



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).



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 Il
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,



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-B) 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-B), 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-B 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



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



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)



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. |-PRF (Courtesy by Prof. Talebi)



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-B, 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)
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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.

11



2. OBIJETIVE

2.1. Primary Objective

e 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

e Analyze and compare PRP vs PRF vs CGF

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

application methods

12



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
plasmal]] 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.

13



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:

LA N

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

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.

14



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

Identification of studies via databases and registers
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Case series removed (n =
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Case reports removed (n =
255)
Descriptive Studies removed
(n = 391)

Records excluded
(n = 7455)

Reports not retrieved
n=19)

Reports excluded:
Reason Ineligible study type
(n=1)
Reason No quantifiable
clinical data (n = 3)

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), B-Tricalcium Phosphate (B-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  Deviations Missing Measurement Selection  Overall Risk of Bias
Process from Outcome of the of the
Intended Data Outcome Reported
Interventions Result
Dori et al. Low Low Low Low Low Low
(2008)(27)
Dori et al. Some concerns  Low Low Low Low Some concerns
(2007)(30)
Piemontese et Low Low Low Low Low Low
al. (2008)(31)
Dori et al. Some concerns  Low Low Low Low Some concerns
(2007)(32)
Thangavelu et Some concerns  Some Low Low Low Some concerns
al. (2015)(33) concerns
Md. Jalaluddin Low Low Low Low Low Low
etal. (2017)(34)
Dori et al. Low Low Low Low Low Low
(2008)(35)
Camargo et al. Low Low Low Low Low Low
(2009)(36)
Harnack et al. Some concerns  Some Low Low Low Some concerns
(2009)(37) concerns
Agarwal et al. Low Low Low Low Low Low
(2016)(38)
Amin et al. Low Low Low Low Low Low
(2022)(39)
Pradeep et al. Low Low Low Low Low Low
(2012)(40)
Camargo et al. Some concerns  Low Low Low Some Some concerns
(2005)(41) concerns
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Table2  Risk of Bias Assessment (Table 4)

Study Randomization  Deviations Missing Measurement Selection  Overall
Process from Outcome of the of the Risk of Bias
Intended Data Outcome Reported
Interventions Result

Csifé-Nagy et al. Low Low Low Low Low Low

(2021)(42)

Chandradas et al. Low Low Low Low Low Low

(2016)(43)

Ozkal Eminoglu et al. Low Low Low Low Some Some

(2024)(44) concerns  concerns

Alshoiby et al. Some concerns  Low Low Low Low Some

(2023)(45) 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. Low Low Low Low Low Low

(2023)(49)

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

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

Mathur et al. Some concerns  Low Low Low Low Some

(2015)(52) concerns

Elgendy and Abo Shady Low Low Low Low Low Low

et al. (2014)(53)

Atchuta et al. Low Low Low Low Low Low

(2020)(54)

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. Low Low Low Low Low Low

(2024)(57)
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Table 3 Main characteristics of the 13 PRP RCTs included in the present study

Authors Study design No. patients Groups Outcomes

(years) & gender

Dori et al. Controlled Clinical 26 Patients T:EMD + NBM + PRP did not show statistically significant
(2008)(27) Trial 14F, 12 M PRP enhancements compared to EMD + NBM

C: EMD + NBM alone.
Dori et al. Randomized 24 Patients T: PRP + ABBM + No statistically significant difference between
(2007)(30) controlled clinical 14 F, 10 M GTR the groups
trial (RCT) C: ABBM + GTR
Piemontese et Randomized, 60 Patients T: DFDBA + PRP  PPD: Statistically significant greater reduction

al. (2008)(31) double-masked, 29F,31 M C:. DFDBA + inthe testgroup (P <0.05)
clinical trial Saline solution 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.
Dori et al. RCT 30 Patients T: NBM + PRP + No statistically significant difference between
(2007)(32) 16 F, 14 M GTR groups.
C: NBM + GTR
Thangavelu et Split-mouth 30 Patients T: Autogenous PPD: Greater reduction in Test group,
al. (2015)(33) randomized (F or M not bone grafts statistically significant (P < 0.001).
controlled clinical explicitly C:DFDBX + PRP  CAL: Greater gain in Test group, statistically
trial (SMRCT) mentioned) significant (P < 0.001).
RBL: Greater bone fill in Test group, statistically
significant (P < 0.001).
Md. Jalaluddin Randomized 10 Patients T:PRP No statistically significant difference between
etal. (2017)(34) Controlled Clinical (20 IBD) C:OFD groups.
Trial AF,6 M
Dori et al. Randomized 28 Patients T: B-TCP + PRP + No statistically significant difference between
(2008)(35) Controlled Clinical 16F, 12 M GTR + ePTFE groups.
Trial C: B-TCP + GTR +
ePTFE
Camargo et al. SMRCT 23 Patients T:BPBM + GTR + Differences between all groups were not
(2009)(36) 14F,9M PRP statistically significant.
C: BPBM + GTR
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Harnack et al. Prospective 22 Patients T: B-TCP + PRP No statistically significant difference between
(2009)(37) Randomized (F or M not C:B-TCP all groups.
Double-Blind explicitly
Clinical Trial mentioned)
Agarwal et al. SMRCT 24 Patients T:DFDBA + PRP  PPD: No statistically significant difference
(2014)(38) (48 1BD) C: DFBDA + between groups.
10F, 14 M Saline solution CAL & RBL: The test group showed statistically
significantly greater improvement (P < 0.001).
Amin et al. RCT 70 patients 3 T1: PRP + SRP iPRF showed the most significant
(2022)(39) groups, PRP: T2:iPRF + SRP improvements in both PPD and CAL reduction
30 patients C:SRP compared to PRP and the control group.
14F, 16 M PRP was second in effectiveness, while the
I-PRF: 30 control group (SRP alone) demonstrated the
patients least improvement.
14F, 16 M
C: 10
patients
4F,6 M
Pradeep et al. RCT 54 Patients T1: PRF + OFD PPD: PRF and PRP showed significantly greater
(2012)(40) (90 1BD) T2: PRP + OFD PPD reduction compared to the control group
27F,27M C: OFD (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. SMRCT 28 Patients T:BPBM + GTR + PPD: Statistically significant reduction in favor
(2005)(41) 12F, 16 M PRP of the test group (P < 0.001).
C:OFD CAL: Statistically significant improvement in
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favor of the test group (P < 0.001).
RBL: Statistically significant improvement in

favor of the test group (P < 0.001).



Table 4 Main characteristics of the 13 PRF & 3 CGF RCTs included in the present study

Authors Study design No. patients  Groups Outcomes
(years) & gender
Csifo-Nagy et RCT 18 patients T: A-PRF+ There is no statistically significant difference
al. (2021)(42) 9F,9M C:EMD between the groups.
Chandradas et RCT 36 patients T1: PRF + DBM PPD: The reduction in PD was greater in T1
al. (2016)(43) 18F, 18 M T2: PRF and T2 compared to Control.
C: OFD CAL: Statistically significant improvement
was observed in T1 and T2 compared to
Control.
Ozkal SMRCT 20 patients T: T-PRF + OFD PPD: Statistically significant improvement in
Eminoglu et al. 9F, 11 M C:OFD the test group (p = 0.010)
(2024)(44) 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. RCT 20 patients T:1-PRF+DFDBA No statistically significant difference was
(2023)(45) 13F,7M C: DFDBA noted between the groups.
Liu et al. SMRCT 14 patients T:GTR+BPBM+ PPD & CAL: Statistically significant
(2021)(46) 10F, 4M PRF differences favoring the test group (p <
C: GTR + BPBM 0.05).
RBL: No significant differences in
radiographic  measurements between
groups
Patel et al. SMRCT 13 patients T: OFD + PRF PPD & CAL & RBL: Significant improvement
(2017)(47) 9F,4M C: OFD in the test group compared to the control
group (p < 0.001).
Ajwani et al. SMRCT 20 patients T: OFD + PRF PPD & CAL & RBL: Significant improvement
(2014)(48) 10F,10M C: OFD in the test group compared to the control
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Chaudhary et RCT 34 patients T: I-PRF + HA PPD: not statistically significant (p = 0.054)
al. (2023)(49) T:9F,8M C:HA CAL: not statistically significant (p = 0.088)
C:7F10M RBL: T showing significantly better results (p
=0.004)
Pavani et al. RCT 30 Patients T1: B-TCP +PRF  PPD: T1 showing the greatest reduction (p <
(2021)(50) Gender  not T2:B-TCP 0.05)
specified C: OFD Bone Fill: highest bone fill compared to the
other groups
Naidu et al. Single-blind, 12 patients T: OFD + DFDBA  PPD: No statistically significant difference in
(2024)(51) SMRCT 4F,8M + PRF PPD reduction between groups (p = 0.780)
C: OFD+DFBDA  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. RCT 25 patients T1: OFD + PRF  PPD & CAL: Statistically significant reduction
(2015)(52) 11F, 14 M T2: OFD + ABG 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 SMRCT 20 patients T: NcHA + PRF  PPD: T demonstrated a significantly greater
Abo shady et Gender not C:NcHA reduction in PPD compared to Group Il (p =
al. (2014)(53) specified 0.020)
CAL: demonstrated a significantly greater
gain in CAL compared to Group Il (p = 0.027)
Bone density: showed a significantly greater
increase in BD compared to Group Il (p <
0.001)
Atchuta et al. RCT 39 patients T1: DFDBA PPD: statistically significant differences

(2020)(54)
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Gender not T2: DFDBA + RBL: T2 statistically significant differences
specified PRF compared to C (p < 0.05)
C: OFD
Qiao et al. RCT 17 patients T:CGF + BPBM PPD: T group showed significantly greater
(2016)(55) 10F,7M C: BPBM 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. RCT 54 patients T1: Flap surgery PPD: Significant PPD reduction was observed
(2019)(56) 24 F, 30 M +CGF in all groups, with T3 showing the greatest

T2: Flap surgery
+ Bio-Oss

T3: Flap surgery
+ CGF + Bio-Oss

C: Flap surgery

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. SMRCT
(2024)(57)

20 patients (80
defects)

13F,7M

T1: OFD + PRF
T2: OFD + CGF
T3: OFD + ABG
C: OFD
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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)



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 Déri et al. (2008) and
Doéri 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, B-Tricalcium Phosphate (B-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 B-TCP resulted in superior
radiographic bone fill compared to B-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:

o Differences in PRP Preparation Methods: The concentration of platelets and leukocytes
varies depending on centrifugation protocols, influencing growth factor availability
(16,24).

e Patient-Specific Factors: Systemic conditions such as diabetes or smoking status may
affect the regenerative potential of PRP (22).

o 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.

28



5. CONCLUSIONS

1)

2)

3)

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.

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.

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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Abstract
A classification scheme for penedontal and per-implant diseases and conditions is
necessary for clinicians to properly diagnose and treat patients as well as for scien-
tists to investigate etiology, pathogenesis, natural history, and treatment of the dis-
easzes and conditions. This paper summarizes the proceedings of the World Workshop
on the Classification of Penodontal and Pen-implant Diseases and Conditions. The
workshop was co-sponsored by the Amernican Academy of Penodontology (AAP) and
the European Federation of Periodontology (EFP) and included expert participants
from all over the world. Planning for the conference, which was held in Chicago on
Movember 9 to 11, 2017, began in early 2015

An organizing committee from the AAP and EFP commizsioned 19 review papers
and four consensus reports covering relevant areas in periodontology and implant
dentistry. The authors were charged with updating the 1999 classification of penio-
dontal diseases and conditions® and developing a similar scheme for peri-implant dis-
eases and condibions. Reviewers and workgroups were also asked to establish
pertinent case definitions and to provide diagnostic criteria to aid clinicians in the use
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the transition from a healthy (symiblotic) to a diseased (dysbiotic) biofilm in pericdontitls and

the assoclated Imimune-inflammatory responses

thiat drive periodontal tisue destruction and

form mechanistic pathways that impad other systemic non-communicable diseases.

Intreduction

Penodontal disease 5 a broad term used to encompass
discases and conditions of the perindonial tssues. The bao
mejor forms induced by dental plaque biofilm acowmula-
tion are gingivitis and pericdontitis. Gingivitis 5 an
inflammatory lesion that remains confined to the gingiva,
bt which may, in susceptible people. progress to a more
severe and destructive form, periodontitis [1]]. A causal
has not yet been robustly established, however shudies
indicate that periodontal pathogens and conssquent
immune-inflammatory responses o them are indepen-
dently assocated with the pathogenesis of several systermic
diseases such as diabetes mellitus, atherosderotic cardio-
and certain cancers [2-5]. The ulcerated pocket epithe-
limm: privvides a direct portal of vasoalar entry for period-
ontal pathogens, eg Forpiyromones  gingivalis,
Aggregalibacler adtinompcatemcormiians, Tannerella for-
syifin, Eikenefin corrodens, and Fusobacleriien ndeaim
o the systemic circulation, which may directly or indir-
ecthy affect other organ systems |6-8]. A report ssued in
2018 estimated the economic burden arsing due to

periodontal discases a5 approximatey £15406 billion in
the US and £158.64 hillion in Furope [9].

The dental plaque biofilm, alongside other environ-
mental, lifestyle and genetic risk factors, is the main
etinlogical agent responsble for the development and
progression of peniodontitis. However, since the late
19" century, understanding of this concept has under-
gone significant advancement, sometimes with conflict-
ing evidence. The spedific plague hypothesis (5PH)
emerged which attributed dental caries to specific bac-
teria in the dental plague biofilm, mainly Strepiococos
mutans, 5 sobrinus and leclobacilli [10]. The latter
bacteria were observed to be partly indigenous in nature
and present in both health and disease, together with
the recognition of other bacteria as potential period-
ontal pathogens which underpinned the SPH. This led
researchers to propose the non-specific plagque hypoth-
esis which stated that it was the sheer biomass quantity
rather than specific microorganisms that were respon-
sible for the development of periodontitis [11]. In 1994,
Marsh suggested that ecological stress was the dover for
imhalance in the oral microbiota, encouraging the out-
growith of pathogenic bacteria; this was known as the
ecological plague hypothesis (EFH) [12). In the late
194905, pioneering work by Socransky and co-workers
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The nexus between pericdontal inflammation and the polymicrobial biofiim in the gingival
sulcus iz critical to understanding the pathobiology of periodontitis. Both play a major
role in the etiology and pathogenesis of periodontal diseases and esch reinforces
the other. However, this nexus is also at the center of a significant conundrum for
penodontology. For all mucosal polymicrobial biofilms, the mast confounding issue is the
paradosical relationship between inflammation, infection, and disease. Despite significant
advances made in both penodontal microbiology and periodontal pathobiology, the
izsue of which comes first, the inflammatory response or the change to a dysbiotic
subgingival microbiota, is still debated. In this paper, we present a model for the
pathogenesis of periodontitis based on the central role of inflammation and how this
modulates the polymicrobial biofilm within the context of the continuum of health,
gingivitis, and penodontitis. We propose a new model termed “Inflammation-Mediated
Paohlymicrobial-Emergence and Dysbiotic-Exacerbation™ (IMPEDE), which iz designed to
integrate into and complement the 2017 Warld Workshop Classification of Periodontitis.

Keywords: pariodontal inflammation, perodontal Infection, periedontal pathogen, ginglvits, periedontitis

INTRODUCTION

Periodontitis is currently considered by the American Academy of Periodontology to be an
inflammatory disease initiated by bacteria (1). While this represented a paradigm shift relating to
the pathogenesis of periodontitis at the time, it still remains unclear how this relationship plays
out during the development of periodontitis. Clearly, one cannot be there without the other. The
confounding issue is the relationship between inflammation and disease; which comes first, the
immune response or the change in the homeostatic integrity of the mucosal polymicrobial biofilm
(2}. While remarkable progress has been made in the last 10 years in both the microbiology and
immunology of periodontitis, this relationship has not been clarified.

A number of questions remain to be investigated and answered. What drives the shift
from the localized and contained inflammatory response of gingivitis to progressive, destructive
pertodontitis? When and how does the subgingival microbiome become dysbiotic? Is it a
spontaneous evelution of maturing biofilms or is it driven by the changing environment mediated
by the host response? What is the temporal relationship between the dysbiotic microbiome and the
innate and acquired immune response? Is bacterial invasion of tissues an initiator, or consequence,
of disease?

In this review, we will critically examine the evidence that addresses these questions in an effort
to better understand the interface between inflammation and dysbiosis. Our understanding of the
initiation of periodontitis requires reassessment. Management of disease by attempted removal of
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The Infrabony Pocket: Classification and Treatmentt}

by HENrY M, GoLpMAN, D.M.D.* AND D, WaLTER COHEN, D.D.5.**

M recent years, the principal clinical
lesion of periodontal disease, the pocket,
has been studied clinically, radiographi-

cally, and histopathologically. As a result
of these investigations it became apparent
that the pocket had to be classified on
the basis of the location of the bottom of
the pocket in its relationship to the alve-
olar crest. Arising from these studies came
the classification of pockets: (1) supra-
bony or supracrestal and (2) infrabony or
subcrestal. The suprabony pocket is defined
as a pathological sulcus where the base
of the pocket is coronal or occlusal to the
alveolar crest, while the infrabony is de-
fined as a pathological sulcus where the
bottom of the pocket is apical to the alve-
olar crest. The suprabony pocket was fur-
ther subdivided into the gingival or pseudo-
pocket and the periodontal pocket. This
classification had merit not only from a
teaching standpoint but also on a therapeu-
tic basis.

Much attention has been focused on the
infrabony type of pocket in recent publi-
cations and this lesion has been described
as amenable to either the new attachment
procedure or osseous surgery for its eradi-
cation. It became obvious to us from our
observations of clinical as well as human
skull material that a classification of the
infrabony pocket was necessary not only
for academic purposes but also to serve
as a rational basis for the selection of a
method of treatment.

1Presented at the Academy of Periodontology
Meeting in Miami, Fla. on October 31, 1957,

*Professor of Periodontology and Chairman of
Depr., Graduare Schosl of Medicine, Univ. of
Penna.; Diirector of Riesman Dental Clinic, Beth
Israel Haospital, Boseon, Mass.

** Assistant Professor of Periodontology and Vice
Chairman of Dept. Graduate School of Medicine,
Univ. of Penna.; Assistant Professor of Oral Medi-
cine and Oral Pathology, Univ. of Penna. School of
Dentistry.

The proposed classification of the infra-
bony pocket is on a morphologic basis and
is dependent on the location and number
of osseous walls remaining about the
pocket. Much of this material studied was
from human skulls where the gingivae and
other soft tissues were intact. The location
of the bottom of the pocket was estab-
lished, the material radiographed, and then
the soft tissue was removed. The remainder
of the material was taken from clinical
cases under treatment.

The first group of infrabony pockets de-
scribed have three osseous walls. These
trough-like defects are commonly observed
in the interdental areas where one finds an
intact proximal wall as well as the buccal
and lingual walls of the alveolar process.
Some of these lesions may be shallow with
a broad orifice to the osseous part of the
pocket while others may be narrow and
deep. Three wall infrabony pockets are oc-
casionally observed on the lingual surfaces
of maxillary and mandibular teeth where
the lingual plate is intact as well as both
proximal walls, Less frequently noted are
infrabony pockets located on the buccal
surfaces of maxillary and mandibular pos-
terior teeth. It is not uncommon to find
them extending around the tooth to in-
volve 2 or sometimes 3 surfaces. When
the infrabony pocket is circumferential
and involves the four surfaces of the tooth,
it actually has four osseous walls (buccal,
lingual, mesial, distal). This occurs infre-
quently.

The determination of the position as well
as the number of osseous walls is of con-
cern to the clinician during his examination
procedures.

The radiograph can be of great aid in
demonstrating the presence of buccal and
lingual and proximal walls in a pocket oc-
curring in the interdental area. Placing a
radiopaque object such as a gutta percha
point, a periodontal probe, or Hirschfeld
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Anatomical Considerations
in Periodontal Surgery

by

MicHAEL A, CLARKE, D.D.S., M.S.
KenNNETH W. BUELTMANN, D.D.5., M.5.

A VARIETY OF SURGICAL PROCEDURES have been devised
for the treatment of periodontal disease and associated
abnormalities, Such procedures may be accompanied by
certain operative hazards related to the presence and
location of important anatomic structures. Limits may
be imposed on the scope of periodontal therapy by lo-
cal and individual anatomical features. Effective plan-
ning and execution of surgical therapy is based on a
clear knowledge of the anatomy of the superficial and
decp structures encountered during surgical interven-
tion.

Surgical anatomy may be defined in part as the
knowledge of anatomical facts which have local signifi-
cance in relation to surgical therapy. Primary emphasis
is placed on an understanding and awareness of impor-
tant structures that may be encountéred during surgery
or which place limits on the nature of the planned sur-
gery, rather than on a detailed and precise knowledge
of systematic anatomy.

It is the purpose of this paper to discuss anatomical
considerations pertinent to periodontal surgery. A sys-
tematic descriptive review of structures that may be
encountered by periodontal surgeons will be presented.
This will be followed by a detailed description of surgi-
cal anatomy in relation to periodontal therapy. Illus-
trations of important anatomic structures as displayed
by conventional periodontal surgical entry procedures
will be provided. The significance of such structures in
relation to treatment planning, surgical techniques, and
the avoidance of operative hazards will he discussed,

REVIEW OF THE LITERATURE

Very few articles concerning surgical anatomy in
relation to periodontal therapy are available in the
literature. Rosenberg! discussed vestibular alterations
in periodontics, including a brief consideration of the
muscles of facial expression which might be encoun-
tered by the periodontal surgeon. Precautions and haz-
ards in periodontal surgery were described by Bradin.?
Key anatomical features and their significance were
listed, though the bulk of the article was concerned

Department of Periodontics, School of Dentistry, University
of Southern California, 925 West 34th Street, Los Angeles, Cali-
Tornia S0007,

610

41

with therapeutic technigues and general patient man-
agement. Veal® discussed exposure of neurovascular
bundles during periodontal surgery, including a clinical
photograph illustrating surgical exposure of the mental
foramen and nerve.

Heslop! discussed surgical anatomy of the jaws in
relation to injury, particular diseases, and surgical in-
tervention, Though written for the oral or maxillofacial
surgeon, the article contained much useful information
for the periodontist.

Articles concerning the pathways by which dental in-
fections may spread are useful in their descriptions of
anatomic spaces. Anatomic considerations in diagnosis
and treatment of odontogenic infections were listed by
Laskin® who emphasized the importance of an under-
standing of regional anatomy in proper diagnosis and
treatment planning. He indicated that, from the stand-
point of the clinician, certain surgical spaces could be
described that were different from the fascial spaces
described by anatomists. Spilka® described pathways
of dental infections, including discussions of pertinent
anatomic spaces,

Clinical texthooks provide varying degrees of ana-
tomical information, Prichard® includes a concise de-
seription of normal and pathologic osseous anatomy re-
lated to periodontal surgery. Goldman and Cohen®
briefly consider surgical anatomy in relation to perio-
dontics. Kruger,® in his Texthook of Oral Surgery, dis-
cusses fascial planes and anatomic spaces as pathways
for the spread of infection. Anatomical considerations
are well illustrated in his descriptions of surgical tech-
nigues employed in the correction of hard and soft
tissue abnormalitics.

MATERIALS AND METHODS

Basic information concerning systematic anatomy
wis obtained by a review of standard textbooks of
anatomy (Gray,!" Metter,"”! Pernkopf,'* Cunningham/
Romanes'). Similar information concerning surgical
anatomy in the head and neck regions was obtained by
a review of appropriate textbooks (Hollinshead,'? Sha-
pire,!® Sicher and DuBruli®), Material discussed in the
preceding review of the literature provided additional
background information, Original anatomic drawings
were prepared by the authors to illustrate important
structural relationships.

Surgical dissections to display anatomic features of
significance were performed on fresh and prepared
specimens, Surgical entries, utilizing conventional perio-
dontal surgical techmigues, were employed wherever
possible,  Photographic documentation was  accom-
plished with a clinical intraoral camera system.



Pericdontology 2000, Vol 22, 2000, 8-21
Primted in Dermark - AR rights reserved

Copyright © Munksgaard 2000

PERIODONTOLOGY 2000
IS5N (A0G-671F

Diagnosis and epidemiology ot
periodontal osseous lesions

Panos N. Pararanou & Mavrizio 5. ToNETTI

Loss of alveolar bone support is one of the character-
istic signs of destructive periodontal disease and is
generally considered to represent the anatomical se-
quela to the apical spread of periodontitis. The ex-
tent and the severity of alveolar bone loss in the den-
tition are usually assessed by a combination of
radiographic and clinical means and are important
adjuncts to the clinician in the diagnosis, treatment
planning, and assessment of prognosis of the peri-
odontal patient. The presence of perindontal oss-
eous lesions is clinically significant in many ways. It
relates to the associated loss of tooth support, to the
site specificity of periodontal destruction, and to the
possibility that ecological niches (deep pockets and
furcation involvement) associated with some oss-
eous lesions may represent site-specific risk factors
or indicators for disease progression.

Etiology

A variety of factors have been associated with the
formation of intrabony defects: among these, trauma
from occlusion and food impaction have been exten-
sively discussed in the older literature (9, 10). Ana-
tomic factors such as plaque-retaining local ele-
ments and the distance between adjacent root sur-
faces have also been proposed to play a role (47, 50,
52). The latter argument is based on the observation
that a close proximity between neighboring roots re-
sults in involvement of the whole interdental septum
in the inflammatory, resorptive process which, in
turn, results in destruction of the entire interdental
alveolar bone and precludes the formation of an
infrabony defect.

The development of a furcation invasion has been
mainly associated with the special anatomical niche
that is formed following the exposure of the fur-
cation fornix (51), while the presence of enamel
pearls or projections has also been named as predis-
posing to breakdown (29). Variations in the mor-

8
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phology of multirooted teeth are also of importance
in determining at what stage in the periodontal
breakdown process a furcation will become involved.
The length of the common root trunk, the presence
of developmental depressions, the root morphology
and the presence of accessory pulp canals have re-
ceived considerable attention (23).

Irrespective of the number and nature of the con-
tributing factors involved, the formation of an oss-
eous periodontal lesion is today considered to be the
result of an apical downgrowth of subgingival plague
with a concomitant resorption of bone within a 2-
mm radius from the root surface (17, 50-52). The
more remotely located bone structures and the root
surface retain their integrity and form the anatomi-
cdl boundaries of the osseous lesion.

Classification

Since periodontal osseous lesions represent the ana-
tomical sequelae to the apical spread of peri-
odontitis, and in particular to the interplay between
site specific progression and the local anatomy, their
morphology is determined by a variety of factors
which include: location of the causative microorgan-
isms on the root surface, root and root trunk ana-
tomy, thickness of the alveolar bone, root position
within the alveclar process, and the steric relation-
ship with adjacent periodontal lesions (that is, pro-
imity with another involved root surface). Each indi-
vidual defect affecting a specific tooth in the den-
tition of a certain patient, therefore, presents a
unique anatomy. Many attempts, however, have
been made to classify perindontal osseous defects.
Classifications are generally based upon specific
morphological criteria and are aimed at guiding cli-
nicians with their diagnosis, treatment and prog-
nosis. A first level of classification differentiates be-
tween suprabony defects, infrabony defects, and in-
terradicular or furcation defects (Fig. 1).
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Periodontal Osseous Defects: A Review
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ABSTRACT

Pericdontitis is an inflammatory process affecting the peric-
dontal tissues caused by multi-factoral orgin. Among all the
characteristic signs of pericdontal disease, loss of suppaort from
alveclar bonsis the one which usually represents theanatomical
sequela to the progression of pericdontitis apically The bone
lass which is induced by periodontitis coccur either single or in
different combination forms. The identfication of these osseous
defects on surgical exposure of bone is clinically challenging
as the osseous and it becomes imperative for a clinician to
understand these defects and categorize them well to have
better therapeutic approaches. Intimate knowledge of all
these pericdontal osseous defects associated with pericdontal
disease is essential. So this review is aimed at classification
and deep insight which will be helpful for proper diagnosis and
treatment of periodontal osseous defects.

Keywords: Alveolar process, Bone resorption, Perodontitis.
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INTRODUCTION
Periodontinm is composed of both soft and hard tissues

in which alveolar bone is the part which forms and also
supports the teeth in both maxilla and mandible. Ahweclar
bone formation oocurs as the eruption of tooth takes place
in order to facilitate the osseous attachments to the peri-
odontal ligament and disappears once the tooth is lost.!

Alveolar bone has its embryological origin from the
initial condensation of ecto-mesenchyme around the
early tooth germ. The alveolar process house the teeth
and exist as long as teeth are present in it. The sharpey’s
fibres are embedded in the alveolar bone proper which is
the compact bone, compromised of oral and buceal corti-
cal plates and the cancellous bone located between them.!
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The bone loss in perindontal disease occurs at local
sites, but it is regulated by both systemic and local factors.
Bone resorption is probably the most critical factor in peri-
odontal attachment loss leading to eventual tooth loss 2
Radiographically it is diagnosed by evidence of "bone
loss” around the tooth. Normally the crest of alveolar
bone is situated between 04 to 197 mm approximately
apically to the cemento-enamel junction (CEJ) of thatpar-
ticular tooth.?

The bone loss which is induced by pericdontitis i.e
osseous defects occur either single or in different combi-
nation forms. The identification of these csseous defects
on surgical bone exposure is clinically challenging as the
osse0Us surgeries are based on this diagnosis. It becomes
imperative for a clinicdan to understand these defects
and categorize them well to have better periodontic
therapeutic approaches.

Periodontal osseous defects (PODY) is an important
clinical reality, however, it's classification and description
are not being dealt in regular universally accepted text
books. Hence, an attemnpt is made in this review paper
to revisit, modify and describe various aspects of POD

for the first time in literature.

Incidence and Prevalence

The changes which are observed in the alveolar process
architecture may differ in form, distribution and degree
within same individual at different sites as well as
between individuals.

The prevalence of vertical defect was higher in male
patients (14.95%) when compared to female patients (8.2%)
and also it was rare in patients with dental awareness
ide Toledo et al 2012).% Vertical defects are commaonly
associated with posterior teeth (Baljoon et a].],s with the
higher prevalence in mandibular posterior teeth (33.8%:)
(Vrotsos et al., Kasaj et al)&”

Vertical defects are commonly associated with molars
with higher prevalence of crater formation (26.5%],
followed by circumferential defects (234%:) and 3 wall
defects (20.08%) (Wu et al).}

Osseous Defects

Drefinition: Osseous defects are defined as the alterations in
the morphology of the alveolar bone (GPT). These occur
normally {anatomic variations) and disease induced.
As these defects act a crucial role either in initiating or
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Relationship Between the Radiographic F’eriodonta'lh_
Defect Angle and Healing After Treatment

Bjorn Steffensen® and Hans—Peter Webert

THIS STUDY RADIOGRAPHICALLY EVALUATED the correlation between the changes in alveolar
bone level occurring in bony defects after periodontal therapy and the corresponding
pretreatment defect angles, The defect angle was defined by the bony defect surface and the
root surface. The changes were determined from identically exposed and processed radio-
graphs obtained just prior to surgery and 15 to 18 months later,

The defect angle was clearly correlated to the radiographic changes in alveolar bone level.
Most defects with an angle less than 457 showed a gain of bone while defects with the largest
defect angles showed a loss. In addition, defects on root surfaces without furcations showed
better healing than defects associated with furcations.

The results of healing after periodontal therapy have
been evaluated clinically in longitudinal studies with
different treatment modalities.'* These studies have
provided information about the reactions of the peri-
odontal soft tissues, such as the clinical attachment
level, and have enhanced the ability to predict the
clinical outcomes of such treatments.

Other investigators have radiographically evaluated
the changes of the alveolar bone level following either
no treatment” or active treatment with or without sub-
sequent maintenance therapy.*'" Such studies have
demonstrated that the bone healing is related to the
number of bony walls of the defect."’ the selection of
treatment modality, and the maintenance regimen.

Although it has been established that the clinical
management of the patients and that certain clinical
defect characteristics are of significance to the tissue
response, the associations between radiographic mor-
phological variables and the healing patterns of alveolar
bone defects are not vet fully understood. Recent
results'® have shown that interproximal intrabony de-
fects occur in 15% of an adult Swedish population.
These findings clearly have emphasized the importance
of gaining more information about the effect of treat-
ment of such defects.

It was the aim of the present investigation to evaluate
the changes which occur following treatment of bony
defects with different radiographic morphology. In par-
ticular, it was a goal 1o determine whether the defect
angle was correlated with these bone changes. If so, this
would add a valuable tool for predicting the healing

* Department of Penodontics, University of Texas Health Science
Center at San Antonio, San Antomo, TX.

t Department of Penodontics, Harvard School of Demal Medi-
cing, Boston, MA,
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potential of bony defects which might be applicable in
epidemiological studies as well as clinical practice.

MATERIALS AND METHODS

Pairs of radiographs covering the premolar and molar
regions were obtained from 11 patients who were par-
ticipating in a clinical study of periodontal treatment
at the School of Dentistry, University of Michigan.
After scaling and root planing and a reevaluation period
for all patients, the treatment consisted of modified
Widman flap surgery'’ with no osseous recontouring
and complete bone coverage by the repositioned flap.
All patients were followed on a regular maintenance
program during which time they received prophylaxis
every 3 months.

The first radiograph was taken immediately prior to
pericdontal surgery and served as the baseline reference.
The second radicgraph was obtained 15 to 18 months
later, All radiographs were exposed according to a
method which aimed for identical images by using
individual bite blocks and identical film developing
conditions."! The method for recording the morpholog-
ical parameters of the bony defects, as well as the
changes occurring in these areas, has been described in
detail."” In summary, magnified tracings of the contours
of the alveolar bone and the tooth structure were ob-
tained from the pre— and post-treatment radiographs.
These tracings were then supenmposed and the mor-
phological variables were measured by a microcompu-
ter connected digitizing system.

t Bit Pad Two 1ablet, Summagraphics, Fairfield, CT; Sigmascan
301 sofiware, Jandel Scientific, Corte Madera, CA; IBM Personal
Computer AT,



The angular bony defect as
indicator of further alveolar
bone loss

FPapapanou PN and Wennstrim JL: The angular bony defect as indicator of further
alvealar bone loss. J Clin Periodoniol 1990 J8: 317-322.

Absiract. The aim of the present retrospective study was to evaluate alterations
of the alveolar bone level over a 10-vear period at tooth sites with “angular™ and
“even” patterns of bone loss, in subjects who were not exposed to svstematic
periodontal therapy. A further objective was to evaluate whether the presence of
an angular defect can serve as a predictor of additional bone loss, 201 subjects
in ages 253-70 years were examined radiographically on 2 occasions 10 years
apart. 194 were dentate on the 2nd examination. The radiographic bone height
at the mesial and distal aspect of all teeth was assessed by measuring the distance
between the cemento-enamel junction and the bone crest. The morphologic pattern
of alveolar bone loss at baseline was assessed for each tooth site. Angular defects
were classified as degree 1, 2 and 3, according to increasing defect depth. The
change in periodontal bone height over the 10-vear period was calculated for
each site, The results demonstrated an increased frequency of tooth loss among
teeth showing presence of an angular bony defect at baseline: whereas 13% of
the teeth with an even pattern of bone loss were lost between the 2 examinations,
this proportion was 22%, 46% and 68% for teeth with an angular defect of
degree 1, degree 2 and degree 3, respectively. Longitudinal bone loss of =2 mm
ocourred more often among sites showing an angular defect when compared to
sites with on even alveolor bone morphology. Multiple repression analysis
revealed a statistically significant increased longitudinal bone loss for tooth sites
with angular defects, even though the individual subject’s overall past experience
of alveolar bone loss and the particular tooth site initial degree of bone loss were

taken into account. With an overall incidence of additional bone loss of =2 mm
of 23%, presence of an angular bony defect at baseline predicted longitudinal
bone loss with 3% sensitivity, 94% specificity, 28% predictive value for the
positive test and 77% predictive value fior the negative test. It was concluded
that, in absence of systematic pericdontal therapy, the presence of an angular
bony defect entails an increased risk for further alveolar bone loss.

Panos N. Papapanou and
Jan L. Wennstrim

Departmant of Pericgentolegy, Facully of
Odontology, University of Gothenburg,
Gathenburg, Swedan

Fay words: dental radiology; periodontal dis-
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Loss of alveolar bone is one of the
characteristic symptoms of destructive
periodontal disease. The radiographic
pattern of bone loss around teeth affect-
ed by the disease has traditionally been
described as having an “even” (horizon-
tal) or an “angnlar” (vertical) appear-
ance. There seems, however, to be no
uniform opinion in the literature on the
climical significance of this particolar
morphologic feature.

Angular bony defects have been as-
sociated with trauma from occlusion
(Glickman & Smulow 1962, 1965). This
association is though not exclusive,
gince angular bony defects have been
also found to occur adjacent to testh
with {1} normal occlusal function (Wa-

erhaug 1979) and (ii) deficient root ce-
mentum (Gottlieh 1946, Lindskog &
Blomiaf 1983, Blomisf et al. 1987).
Moreover, it has been suggested that the
formation of the angular bony defect is
a mene result of an asynchronous apical
propagation of the subgingival plague
along adjacent approximal root surfaces
(Lindhe et al. 1975, Waerhaug 1979).
The term “site specificity” which has
heen used to deseribed this phenomenon
(Goodson et al. 1982, Haffajee ot al,
1983) has been hypothesized to (i) re-
flect varying levels of susceptibility to
periodontal  disease of the involved
tooth surfaces (Listgarten 1986, Haffa-
jee & Socransky 1986), or (i) be a resalt
of different microbial colonization pat-
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terns (Evian et al. 1982, Loesche et al.
1985, Newman 1985). Based on clinical
observations, it has also been assumed
that a number of anatomic factors (e.g.,
distance between neighboring teeth,
morphology and guality of the alveolar
bone, comcavities/fissures on the root
surface) may influence the alveolar bone
loss pattern.

Mone «of the relatively scarce long-
term longituding] studies of periodontal
disease progression (Lindhe et al. 1983,
Buckley & Crowley 1984, Lie et al
1986, Lawstedt ot al. 1986, Papapanou
et al. 1989, Albandar 1990) appear to
have attempted an association of the
“even” or “angular” patlern of alveolar
bone loss with the progression rate of
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Baseline radiographic defect
angle of the intrabony defect as a
prognostic indicator in
regenerative periodontal surgery
with enamel matrix derivative

Taitowra E, Twcker R, Swvan T, Lawrell L. Cortellini P, Toretti M: Baseline radio-
graphic defect angle of the infrabony defect as a progrostic indicator in Fegenerative
periodontal surgery with enamel marriv dervarive: J Clin Periodonrol 20004 31
G- 7 doi: POCTT TG TOO005 ] X 2N 055 x. (1) Blackwell Munksgaard, 2004,

Abstract

Introduction: The baseline mdiogmphic defect angle has previously been cormlated
with the climcal outcomes of intabony defects treated with access Hap or guided
tizsne regeneration. The aim of this study was to imvest gate whether an association
exists between baseline radiographic defect angle and treatment outcome when
enamel matrix denvative (EMD) 15 wsed i penodontal regenerative surgerny.
Materials and Methods: Bascline radiogmphs werne collected from the test group of
a previously published clinical trial using a population of 166 patients treated for
chronic perindontitis. All intrabony defects were =3 mm for inclusion in the onginal
study . Either moditied or simphifisd papilla preservation techmigoe was used to access
the detect. The roots were conditioned with an EDTA gel and the primary outcome
measune was clinical attachment level (CAL) change, 1 year after surgery.

Resnlis: Siaty-seven radio graphs wen measurable. The probability of obtaming CAL
gain == 3mmowas 246 omes higher (95% conbidence imterval: 1.O17-5.970) when the
radingraphic defect angle was = 227 than when it was =367,

Conclusions: This study showed that there was a significant assodation between
hasaline radiographic detact angle and CAL gain at 1 year. The observed increased
odds rato of obtaning CAL gan of =4 mm after regenerative surgery with EMD is
used in mamow (= 227) intmbony defects, suggests that the baseline radiographic
defect angle might be used a2 a prognostic indicator of tneatment owtcome.
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A comelaton  betwesn  radiographic  regeneration (GTR), the wider the mdio-

changes mn alveolar bone level (bone
fill } occurnng n intrabony defects after
penodontal access flap surgery and the
comesponding  pre-treatment defect an-
gles has been described, where greater
potential for bone fill was found in
defects with small angles (0—457) com-
pared with wide angles (4590, Stef-
fensen & Weber 1989). Tonett et al.
(1993b) showed that, for guided tssue

graphic defect angle, the lower the
regenerated probing  attachment level
in intrabony defects. In a mirospeactive
threecentre study, it was shown that
chinical attachment level (CAL) gain
and bone fill were positively cormel ated
to the depth of the intrabony defect and
that the less favourable results of one of
these three centres wene atinibuted to the
fact that this centre had treated signifi-
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cantly wider defects compared with the
other two centres (Falk et al. 1997),
Cortellini & Tonett (1999) studied
242 intrabony defects treated with GTR
and found a sigm ficant difference in the
CAL outcomes when they compared
narmw = 25%) o wide (=377 defects.
They concluded that the radiographic
defect angle could represent a useful
pre-surgical parameter to determine the
potential of CAL gain in intrabony
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INTRODUCTION

In an editorial published in the British Journal of Surgery in
1990, Fitzpatrick and Wickham' concluded that changes
occurring in the operating theatres across surgical special-
ties had one common denominator: ensuring that trauma
of surgical access was reduced to a minimum while still
achieving the intended therapeutic aims. The field of
regenerative periodontal therapy has not been excluded
from these revolutionary surgical changes. Since Harrel
and Rees? illustrated the concept of minimally invasive
surgical (MI5) procedures for periodontal regeneration in
1995, different flap designs and suture technigues have
been introduced with the purpose of minimizing surgi-
cal access, diminishing tissue trauma, enhancing wound
closure, providing stability and protection to the blood
clot, and avoiding soft tissue recession while facilitating
visual and mechanical access to infrabony defects. The MIS
technique was subsequently illustrated in several other
publications.?—*

Flap design has played an important role in the devel-
opment and application of MIS principles. Takei et al®

Minimally invasive periodontal regenerative surgical procedures are a paradigm
shift that demands a unigue approach encompassing spedialized armamentar-
ium, magnification tools, knowledge of handling properties of biomaterials, and
specific flap designs. Biologically driven flap design is dictated by optimal soft
and hard tissue handling, flap perfusion, and wound stability, all in the pursuit
of primary intention healing. The unigue architecture of the infrabony defect is a
determining factor on incision tracing, boundaries of flap extension, and bioma-
terial selection. The purpose of this article is to propose a flap design classification
bazed on the osseous topography of infrabony defects during biclogically driven
minimally invasive surgical periodontal regenerative therapy.

biccompatible materials, guided tissue regeneration, regeneration

introduced a papilla preservation technique to protect
the interproximal space hosting the infrabony defect by
avoiding incisions directly on the col area, thus facili-
tating primary closure and protecting grafting material
placed in the interproximal spaces. The palatal approach
proposed by this technique was modified 10 years later
when Cortellini et al.” described both the modified papilla
preservation technique and a few years later, the sim-
plified papilla preservation flap.? These novel techniques
provided surgical access from the buccal aspect instead.
This surgical modality required a well-defined protocol for
incision extension and location, soft tissue manipulation,
suturing, and wound dosure. It is important to recall that
non-absorbable and resorbable barriers were being utilized
as the standard of care at that time, and due to their size
and nature, incision and flap extension had to be more
extensive.

The evolution of the MIS approach has witnessed the
incorporation of the minimally invasive surgical tech-
nigue (MIST), which limits mesio-distal flap extension and
coronal-apical reflection while minimizing trauma and mae-
imizing tissue stability.? In an effort to further maximize

This is an open access article under the terms of the Creative Commeons Attribution License, which permits use, distribution and reproduction in any medivm, provided the

coiginal work is propery crted.
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1 | INTRODUCTION

Claszically, pericdontal defects have been differentiated based on
bone resorption patterns into “supraosseous’ (“suprabomy’) and

| DuaaSultan! | Claudia Arena? | George Pelekos®

| Guo-HaolLin*e |

Abstract

Background: It is thought that infrabony defect morphology affects the outcome
of periodontal regenerative surgery. However, this has not been systematically
investigated.

Aims: To investigate how well defect morphology is described in papers reporting
regenerative therapy of peniodontal infrabony defects and to investigate its effect on
chinical and radiographic outcomes.

Materials and Methods: A search was conducted in 3 electronic databases for pub-
lications reporting clinical and radiographic outcomes of penodontal intra-bony de-
fects after regenerative therapy, divided by defect morphology.

Results: The initial search resulted in 4487 papers, reduced to 143 after first and sec-
ond screening. Fifteen of these publications were suitable for a fived-effects meta-
analysis. Initial defect depth was found to influence radiographic bone gain 12 months
post-surgery, while narrower angles and increased number of walls influenced both
radiographic bone gain and clinical attachment level (CAL) gain at 12 months. These
associations seemed to occur imespective of biomatenials used. Risk of bias ranged
from low to high.

Conclusion: Deeper defects with narrower angles and increased number of walls
exhibit improved CAL and radiographic bone gain at 12 months post-regenerative
surgery. More data are needed about other aspects of defect morphology such as
extension to buccal/lingual surfaces.

KEYWORDS
intra-bony, osseous defect, periodontitis, regeneration

“infragsseous” ("infrabony®) (Goldman & Cohen, 1958). These au-
thors defined suprabony defects as those where the base of the
pocket is located coronal to the alveolar crest. On the other hand,
infrabony defects are those with apical location of the base of the

Thiz i an open access article under the tarms of the Creztive Commons Attribution-MonCommercial License, which permits uss, distribution and reproduction
in ary medium, provided the orginal work is properly cited and iz not used for commercial purposes.
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1 | INTRODUCTION

Abstract

Background: Extensive reviews on the role of scaling and root planing (SRP) in
the treatment of periodontitis have been previously published. This commentary
will address the importance of subgingival calculus in the progression and treat-
ment of periodontitis and addresses factors that make the execution of a “defini-
tive” SRP a critical part of therapy.

Methods: A search for articles, using keywords relevant to the subject , (e.g.,
periodontitis, dental scaling, root planing, dental calculus. biofilm, inflamma-
tion) was conducted using PubMed, Ovid Medline, Cochrane Reviews and the
ADA Center for Evidence Based Dentistry data bases. Additionally. references
cited in relevant articles were also considered.

Results: Surfaces of subgingival calculus are covered with a biofilm of metabol-
ically active bacteria. Periodontal inflammation is clearly related to the presence
of calculus and biofilm. The primary goal of SRP is removal of subgingival cal-
culus and biofilm deposits to create a biologically compatible root surface and
reduce the inflammatory burden. Current evidence suggests that inflammation
associated with periodontal infections affects both the immediate oral environ-
ment and the patient’s systemic health.

Conclusion: SRP is still critical to the treatment of periodontitis. SRP involving
deep probing depths (= 5 mm) and root surfaces with anatomical and surface
irregularities, regardless of the type of instrumentation, requires time, excep-
tional skill and perseverance, and patient compliance with periodontal mainte-
nangce. Sites with persistent nonresponding probing depths and signs of inflam-
mation following a definitive SRP, should be considered for surgical intervention.

KEYWORDS
biofilms, dental calculus, dental scaling, inflammation, periodontitis, root planing

tific facts exists independently of interpretation by the clin-
ician is a fallacy. It is common for clinicians to consider the

The purpose of this commentary is to reevaluate the
impact of root surface accretions and alterations on the
pathogenicity of periodontitis, the factors that influence
treatment outcomes, and to offer recommendations that
will promote optimal long-term success in controlling peri-
odontal disease. The belief that a core of clinical and scien-

same data and derive different conclusions. What follows
is influenced by the authors’ combined 100+ years of aca-
demic and clinical experience. We present the facts as we
know and interpret them and apply them to the clinical
practice of scaling and root planing (SRP) as the essential
element of non-surgical periodontal therapy.

1370 | 202 Amesican Academy of Periodontology
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E Background: The process of curing and regaining the integrity of damaged tissues
= 13 known as healing. An autologous concentration of platelets embedded in plasma
& 1s known as platelet-rich plasma (PRP). Aim: This study was conducted to evaluate

_:thJemleanRPiuﬂEfasthealiugnfwomdsmdmnlp]icaﬁnﬂsi.uuralsmgiml

procedures. Materials and Methods: A total of 60 patients who underwent
different oral surgical procedures were included in this study. PEP was placed in
the surgical area after surgical procedures and recalled at the 2%, 4* and 6" month
postoperatively. There was the assessment of soft fissue healing by measunng
the probing depth in teeth adjacent to the surgical area and hard tissue healing
in the form of alveolar bone density and alveolar bome height The assessment
of postoperative complications was also conducted. Results: The decrease in the
probing depth at different follow-ups was greater m PRP patents showing better
and fast soft tissue healmg The mmerease in alveolar height and alveolar bone
density at different follow-ups was greater in the PRP group showing better and
fast hard tissue healing. The frequency of complications, such as tmsmus and pain,
was lesser in patients with PRP. Conclusion: The wound healing was at increased
rate with reduced complications on using PEP n oral surgical procedures.

Kexyworps: Accelerated wound healing, complications, PRP

INTRODUCTION

process of cunng and regaming the mtegmity of
damaged tissues is kmown as healing. During the
process of wound healing, some molecules—typically
protemns—are used by cells to commmmicate with one
another “Cytokines”™ are proteins that are mwvelved m
cellular commmunication ™ A category of cytokines

Website: https:/jounals_ww.oomjpbs

DO 10.4103jpbs.jpbs_84 24

called growth factors i3 known to specifically promote
cell division. Mammalian blood comtains platelets,
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Simple Summary: Grow th factors play a vital role m cell prohferaton, migration, differentiation and
angiogenesis. Autologous platelet concentrates which contain high levels of grow th factors are used
m many felds of dentistry. The curent review 1 designed to provide chnical informabion regardimg
the use of three autologous platelet concentrates techniques in periodontal regeneration and facial
requvenation: platelet-rich plasma, platelet-rich Abnin and concentrated growth factor technigques.
The aim is to provide the cinican with an up-to-date overvies of autologous platelet concentrates
evolution over the past decade, dinieal indications for use and advantages and limitations of each
technigque. This article was written in clinical orentation and is designed bo provide clinicians with
reliable and useful information applicable to thear direcal work. Owverall, platelat-rich plasma is
mamly used in cases of hard and soft bssue procedunes, whale platelet-rich fibrn 18 used n gmgival
recession and treatment of furcation and intrabony defects; coneentrated growth factor 15 mamly
used 1 bone regeneration. In the held of facal rejuvenabion, the use of platelet-rich plasma promobes
bazue femodeling i aged skn and may be used as an adjuvant treatment bo lasers; platelet-rich Gbran
holds significant potential for stimulated dermal augmentation, and concentrated grow th factor
treatment could wnprove e survival and quality of fat grafts.

Abstract: Girow th factors (GFs) play a vital role in cell proliferation, migration, differentiation and
angiogenesis. Autologous platelet comcentrates (APCs) which contain high levels of GFs make them
espacially suitable for pericdontal repeneration and facial sejuvenation. The main generations of
APCs presented are platelet-rich plasma (PRF), platelet-rich Gbrin (PRF) and concenitrated growth
factor (CGF) echmques. The purpose of this review 18 o provide the chnician with an ovenview of
APCs" evolution over the past decade in order to give reliable and wseful information to be wsed in
clinical work. This review summarzes the most mberesting and novel articlkes published bebssen
1947 and 2020, Electromic and manual searches were conducted in the following databases: Pubmed,
Scopus, Cochrane Library and Embase. The following keywords were used: growth factors, VEGE,
TGE-bl, PRE, FRE CGF and periodontal regeneration and /or facial rejuvenation. A total of 73 articles
were fnally meluded. The tevies then addesses the uses of the three different kechmgues m the bwo
disciplines, as well as the advantages and himitations of each lechmque. Overall PRP is mainly wsed
i cases of hard and soft ssue procedunes, whale PRF & wsed m gangival recession and the breabiment
of furcation and intrabony defects; CGF is mainly used in bone nregeneration.

Keywords PEF; PEF; CGF; facal rejuvenabion; autologous platelet concentrates; periodontal
regeneration
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Abstrack The ultimate goal of research on platelet concentrates (PCs) is to develop a more predictable
PC therapy. Because platelet-rich plasma (PRP), a epresentative PC, was identified as a possible
therapeutic agent for bone augmentation in the field of oral surgery, PRF and its derivative, platelet-rich
fibrin (PRF), have been increasingly applied in a regenerative medicine. However, a rise in the rate of
recurrence (e.g., in tendon and ligament injuries) and adverse (or nonsignificant) clinical outcomes
associated with PC therapy have raised fundamental questions regarding the validity of the therapy.
Thus, rigorous evidence obtained from large, high-quality randomized controlled trials must be
presented to the concermed regulatory authorities of individual countries or regions. For the approval
of the regulatory authorities, clinicians and research investigators should understand the real nature
of PCs and PC therapy (ie, adjuvant therapy), standardize protocols of preparation (e.g., choice
of centrifuges and tubes) and clinical application {e.g., evaluation of recipient conditions), design
bias-minimized randomized clinical trials, and recognize superfluous brand competitions that delay
sound progress. In this review, we retrospect the recent past of PC research, reconfirm our ultimate
goals, and discuss what will need to be done in future,

Keywords: platelet-rich plasma (PEF); platelet-rich fibrin (PRF); platelet concentrates; bone
regeneration; randomized controlled trial; standardization; quality assurance

L Introduction

Since the first study on bone megeneration [1], the aim of platelet concentrate (PC) research
has been to establish a basis for the safer, more effective, and more predictable clinical use of PC
therapy. Mevertheless, fundamental questions regarding the clinical efficacy of PCs have been raised
increasingly over the past two decades, to the point that PC therapy has been called disappointing
and a “mirage”, “miracle”, or “myth" [Z]. This may be due to the rapid global spread of PCs without
having first established robust evidence. To our know ledge, their clinical use has not yet been endorsed
convincingly by either observational or interventional studies.

Mowadays, PC therapies have been widely applied in the fields of oral surgery, orthopedic surgery,
plastic surgery, and dermatology, such as treatments for alveolar bone defects, acute injuries of muscles,
tendon and ligament injuries, joint injuries, ostecarthritis, skin mejuvenation, scars, inflammation
reduction, hair loss, postsurgical repair, and others. [f we continue to accept PC therapy “consciously or
unconsciously™ in its present form, it may soon fall out of use or be emembered in medical history as
“a meaningless alternative medicine”. Therefore, we must first obtain clear evidence of the functionality

Ripengmeering 2020, 7, B2; mln.mmngmmpm www mdpi comyjoumal bicenginesring
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Abstract

Ojectives The use of platelet concentrates has pained in-
Creasing awansness in recent vears for regenerative procedunes
in modern dentistry. The aim of the present study was to com-
pare prowth factor rdeass over time from plateletrich plasma
(FREP). phielet-rich fibrin (PRF), and a modernized prowocol
for PRF, advanced-PRF (A-FRF).

Materialy and methods Eightsen blood samples were collect-
ed from six donors (3 samples each for PEP, PRE and A-
PRF). Following prepamtion, samples were mcubated in a
plate shaker and assessed for growth factor release at
15 min, 60 min, 8 h, 1 day, 3 days, and 10 days, Thereafter,
growth factor release of PDGF-AA, PDGF-AB, PDGF-BB,
TGFBI1, VEGE, EGF, and IGF was quantified using ELISA.
Fesulty The highest reported growth Betor released from
plaielet concentrates was PDGF-AA ollowed by PDGE-BB,
TGFBI, VEGF. and PDGF-AB. In general, following 15—
60 min incubation, PRP rdesed significantly higher growth
factors when compared to PRF and A-PRF. At later time
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points up to 10 days, it was muotinely found that A-PRF re-
leased the highest total growth factors. Furthermore, A-PRF
released significantly higher total protein accumulated over a
10-day perod when compared to PRP or PRF.

Conclusion The results from the present study indicate
that the varnous platelet concentrates have guite different
release kinetics. The advantape of PRP is the release of
significantly higher proteins at earlier time points where-
as PRF displayed a continual and steady release of
growth factors over a 10-day period. Furthermore, in
general, it was observed that the new formulation of
PRF (A-PRF) released significantly higher total quanti-
ties of growth factors when compared to tradiional PRF.
Clinical relevance Based on these fndings, PRP can be rec-
ommended for fst delivery of growth Bctors whersas A-PRF
i5 better-suited for long-erm rd ease,

Keywords Platelet-rich plasma - Platele trich fibrin -
Chowkroun’s PRF - Platelet concentmtes - Growth factor
release

Introduction

Anumber of teehniques have been utilized in modern dentist-
v to speed the regemeration of either hard orsofl tissues [1-4].
While a great deal ofeffort in recent vears has been focused on
the use of biologics as key mediators of tissue repeneration,
some of the disadvantages of utilizing recombinant growth
fctors include high supm-physiologcal doses as well as high
oomts associated with ther use [53-7). Nevertheless, the use of
growth factors such as recombinant platelet-derived growth
factor (PDGF) has been shown to positively imcrease tissue
formation across a wide vanety of chinical procedures in both
dentistry and medicne [8].

&) Springer



Platelet Rich Fibrin: A Second-Generation Platelet Concentrate
Joseph Choukroun and Richard J. Miron

Abstract

Almost two decades have passed since platelet rich fibrin (PRF) was first introduced. Initially, the
primary objective was to develop a therapy where platelet concentrates could be introduced into
wolnds by effectively utilizing the body's natural healing capacity. This was achieved by collecting
growth factors derived from blood in a natural way. Platelet rich plasma (PRP) and platelet rich
growth factor (PRGF) had been commercialized, yet both contained secondary byproducts that
were both unnatural and known inhibitors of wound healing. By removing these anti-coagulants
and modifying centrifugation protocols, PRF was introduced some years later with the potential to
markedly impact many fields of medicine including dentistry. Many aspects important for tissue re-
generation have since been revealed including the important role of fibrin as well as the preferential
release of growth factors over longer periods of time from PRE. Furthermore, by introducing a new
set of cells into platelet concentrates (namely leukocytes), a marked impact on tissue regeneration
and wound healing was observed. Ower the past 5 years, further modifications to centrifugation
speed and time have additionally improved PRF into a concept now known as the "low-speed cen-
trifugation concept” Investigators began to modify surgical techniques to favorably treat patients
with PRF with improved clinical outcomes. Together, many key opinion leaders from around the
globe have been gathered to share their experiences and knowledge in many educational courses
and seminars in what we now know as platelet rich fibrin. In this first chapter, we highlight the
discovery of PRF and the studies leading to its first use in regenerative medicine. We focus specifi-
cally on its properties for wound healing and how its presented advantages over previous versions
of platelet concentrates have favorably enhanced the regenerative potential of platelet concentrates
in dentistry.

Highlights 1.1 Introduction

* Introduction of Platelet Rich Fibrin Wound healing is a complex biological pro-

* Reasons foritsinvention two decades ago cess where many cellular events taking place

* Its variations from the formally known simultaneously leading to the repair or regen-
platelet concentrate “platelet rich plasma” eration of damaged tissues [1-4]. Many
or “PRP” ) attempts have been made in the field of

N Theﬁrst. case treated with PRF ) tissue regeneration with the aim of pre-

* Properties important for wound healing dictably repairing, regenerating, or restoring

Hatelet Rich Fibrin in Regenerative Dentistry: Biological Background and Clinical Indications, First Edition.
Edited by Richard ]. Miron and Joseph Choukroun.
@ 2017 John Wiley & Sons Ltd. Published 2017 by John Wiley & Sons Ltd.
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Abstract

Ohjecives Platelet rich plasma (PRP) has been utilized in
megenemative dentistry as a supm-physiological concentrate of
o logous growth factors capable of stmulating tissue regen-
eration. [espite this, concans have been expressed regarding
the use of anti-coagulants, agents kmown to inhibit wound
healing. In this study, a liquid formulation of platelet dch
fibrin (FRF) termed imectable-PRF (+PRF) without the use
of anti-coagulants was investgated.

Materinls and mathods Stindard PRP and i-P BF {centnfuged
at 700 mpm {6005 for 3 min) wens compared for growth factor
melease up to 10 days (8 donor samples ). Furthermone, fibro-
blast biocompatibility at 24 h (ive'dead assay ) migmtion at
24 h; prolifemtion at 1, 3, and 5 days, and expression of
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PDMGF, TGF-f, and collagenl at 3 and 7 days were
Resules Growth factor release demonstmted that in general
PRP had higher carly melesse of growth factors wheneas 1-
PRF showed significantly higher levels of toml lomg-term me-
leaseofPDNGF-AA, PDGEF-AB, FGF, and 1GF-1 after 1 0days.
PRF showed higher levels of TGE-f 1 and VEGE at 10 days.
Whik: both formulations exhibited high biocompatibility and
higher fibroblast migrmtion and proliferation when companed
to comtml tssueculture plastic, 1-PRF mnduced sigmficantly
highest migmtion whereas PRF demonstmted significantly
highest celhilar proliferation. Furthermore, i-PRF showed sig-
nificanty highest mBEMNA levels of TGE-3 at 7 days, PDGE at
3 days, and collagen] expression at both 3 and 7 days when
compared to PRP.

Conclusions 1-PRF demonstmted the ability to release higher
congentrations of various growth factors and induced higher
fibroblast migration and expression of PDGE, TGF-f, and
collagenl. Future animal reseanch is now necessary to firther
wvahidate the use of 1-PRF asa bioactive agent capable of stm-
ulating tissne regenemton.

Clinical relevance The findings from the present study dem-
onstrte that a potent formulation of liquid platelet concen-
trates could be obtained without use of anti-coagulmts.

Keywords Fibrin - Blood platelets - Regenemtion - Wiound
healing - Fibmblasts - Plabelet ich fibrn

Introduction

Platelet concentrations have been utbzed m dentistry for over
threedecades as a regenemtive toolcapable of releasing supm-

physiological doses of growth fuctors responsible for inducmg
tissue megeneration derived from awtologous sources |1, 2.
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Abstract

Objectives This study alms to compare the treatment outcomes of periodontal intrabony defects by using platelet-rich fibrin
(PRF) with other commonly utilized modalities.

Materials and methoads The eligibility criteria comprised randomized controlled trials (RCTs) comparing the clinical outcomes
of PRF with that of other modalities. Smdies were classified into 10 categories as follows: (1) open flap debridement (OFDY) alone
versus OFD/PRF; (2) OFD/bone graft (OFDVBG) versus OFD/PRFE, (3) OFD/BG versus OFDYBG/PRF; (4-6) OFDvVbarrier
membrane (BM), OFD/PEP, or OFD/enamel matrix derivative (EMD) versus OFD/PEF; (7) OFDVEMD versus OFDVEMDY
PRF, (8-10) OFD/PEF versus OFDVPRF/metformin, OFDVPRF bisphosphonates, or OFDVPRF/statins. Weighted means and
forest plots were caleulated for probing depth (PD), clinical attachment level (CAL), and radiographic bone fill (RBF).

Results From 551 articles identified. 27 RCTs were inchided. The use of OFD/PRF statistically significantly reduced PD and
improved CAL and RBF when compared to OFD. No clinically significant differences were reported when OFIVBG was
compared to OFDVPRF. The addition of PRF to OFIVBG led to significant improvements in CAL and RBFE. No differences
were reported between any of the following groups (OFLYBM, OFDVPRP, and OFD/EMD) when compared to OFDVPRF. No
impmvements were also reported when PRF was added to OFDVEMD. The addition of all three of the following biomolecules
(metformin, bisphosphonates, and statins) to OFD/PRF led to statistically significant improvements of PD, CAL, and RBF.
Conclusions The use of PRF significantly improved clinical outcomes in intrabony defects when compared to OFD alone with
similar levels being observed between OFDVBG and OFD/PRF. Future research geared toward better understanding potential
ways to enhance the regenerative properties of PRF with various small biomolecules may prove vahuable for future clinical
applications. Future research investigating PRF at histological level is also needed.

Clinical relevance The use of PRF in conjunction with OFD statistically significantly imprmoved PD, CAL, and RBF wvalues,
yielding to comparable outcomes to OFDVBG. The combination of PRF with bone grafts or small biomolecules may offer certain
clinical advantages, thus warranting further investigations.

Keywords Intmbony defect - Platelet-rich fibrin - L-PRF - Advanced-PRF
Introduction inflammatory response of the gingiva (gingivitis) and later

progresses to attachment loss with subsequent destruction
Periodontal disease is one of the most prevalent chronic  of the tooth-supporting structures (periodontitis) [1-4].

diseases known to man that begins as a superficial Results investigating the distribution of the disease from

a national survey conducted in the USA found that over
Richand J. Miron and Vitiorio Momschini contributed equally to this 47% of the adult population was affected with 38.5% of
wark, the population having either moderate or severe cases

(stage III or stage IV) [5]. This finding is most alarming
as the disease is characterized with an exponentially more
difficult resolution and regeneration once advanced pro-
gression has taken place.
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Platelet

concentrates: An elixir of periodontal regeneration

Dreepika Chandel, Aditya Sinha, Shailendra Singh Chauhan, Satendra Sharma, Ankita Garg

Department of Pericdontology and Gral Implantology, Kanti Devi Dental College and Hospital, Mathura, Uttar Pradesh, India

Abstract

Platelet concentrates (PCs) such as platelet-rich plasma and platelet-rich fibrin (FRF) are commonly used
in varous surgical procedures in medical as well as dental fields, oral and maxillofacial surgery, plastic
surgery and sports medicine. The main motive is to elict all the components of a blood sample that can
be used to promote healing and regeneration. PCs came a long way since their existence in 1934 from
titanium-PRE, advanced-PRF and imjectable-PRF being introduced newly. These concentrates have been
successfully applied in pericdontal regenerative procedures and implantology. However, the preparation
techniques, methodology, standing time, transfer process, temperature of centrifuge, vibration and other
factors tend to produce mixed results. This review is desizgned to sort out all the confusions by introducing
the exact engination of FCs, preparation techniques along with recent trends and clinical applications in
periodontology.

Keywords: platelet-rich fibrin, advanced, platelet—rich fibrin, injectable, platelet concentrate, platelet-rich

plasma, titanium platelet—rich fibrin
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INTRODUCTION

The ouain goal of the peciodontal therapyis the elimination
of the mflanvmatoery process, which leads to progression of
pericdontal disease and second aim being the regeneration
of the lost periodontal strmetinres. Certain biologic
ceencrences such as cell adhesion, amgration, proliferation
and differentiation is involved in periodontal regeneration
in an organised pattern ' Periodontal regenesative
procedunres comprises soft fissne grafting, bone grafts,
oot biomodifications, gnided tissue regeneration and
combinations of these™ They are either soncced from
the nature or synthesised in the laboratories by certain
chemical processing Reseneratrre periodontal therapies are
able to reconstrmet only a fragment of the lost pericdontal
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tissues till date with restnicted prospectre for achieving
absolnte pedodontal rehabilitation I To achisve complete
periodontal fissue regeneration, numerons biomatersals
are utilised in addition with antegenons/allogenic/
zenogenons, synthetic bone grafts bt not a single graft
material has been declared as the gold standard in treating
penodontal osseons defects.

Periodontal regeneration is the rehahilitation of the lost
perodontal strmctiges due to tranma or illnesses to repair
the nmgne strctinge and characteristic of the pecodontinm.
The main goal 15 to restore the lost periodontal attachment
and bone loss of periodontally compromised tooth,
lower depth of the pocket along with mingrral recession.
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REVIEW Open Access

Platelet-rich plasma (PRP) in dental and oral
surgery: from the wound healing to bone
regeneration

Antonino Albanese’, Maria E Licata, Bianca Polizzi and Giuseppina Campisi

Abstract

Flatelet-rich plasma (PRF) is a new approach to tissue regeneration and it is becoming a valuable adjunct to
promote healing in many procedures in dental and oral surgery, especially in aging patients. PRP derives from the
centrifugation of the patient's own blood and it contains growth factors that influence wound healing, thereby
playing an important role in tissue repairing mechanisms. The use of PRP in surgical practice could have bensficial
outcomes, reducing bleeding and enhanding soft tissue healing and bone regeneration. Studies conducted on
humans have yielded promising results regarding the application of PRP to many dental and oral surgical
procedures (Le. tooth extractions, periodontal surgery, implant surgery). The use of PRP has also been proposed in
the managerment of bisphosphonate-related osteonecrosis of the jaw (BRONJ) with the aim of enhandng wound
healing and bone maturation. The aims of this narative review are: i) to describe the different uses of PRP in dental
surgery (tooth extractions and perodontal surgeny) and oral surgery (soft tissues and bone tissue surgery, implant
surgery and BRONJ surgenyd; and i) to discuss its efficacy, effidency and risk/benefit ratio. This review suggests that
the use of PRP in the alveolar socket after tooth extractions is certainly capable of improving soft tissue healing and
positively influendng bone regeneration but the latter effect seems to decrease a few days after the extraction. PRP
has produced better results in periodontal therapy in assodation with other materials than when it is used alone.
Promising results have also been obtained in implant surgery, when PRP was used in isolation as a coating material.
The combination of necratic bone curettage and PRP application seem to be encouraging for the treatment of
refractory BROM, as it has proven successful outcomes with minimal invasivity. Since PRP is free from potential risks
for patients, not difficult to obtain and use, it can be employed as a valid adjunct in many procedures in ol and
dental surgery. However, futher RCTs are required to support this evidence,

Keywords: PRP, Wound healing, Bone regeneration, Dental surgery, Oral surgery, Tooth extraction,
Periodontal surgery, Implant surgery, ERONJ

k. r.

Introduction

Research in dental and oral surgery often involves mate-
rals and procedures which are capable of improving
clinical outcomes in terms of percentages of success.
The goal of this research was to find a treatment ap-
proach which could reduce bleeding, promote effective
bone regeneration and rapid soft-tissue healing by
employing resources which are easy to use at a modest
oSt
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Platelet rich plasma (PRP) is a new approach to tissue
regeneration: it is widely used in various surgical fields,
including head and neck surgery, otolaryngology, cardio-
vascular surgery, and maxillofacial surgery. Commonly,
PRP is used in a gel formulation, which is formed by
mixing PRP (derived from the centrifugation of autolo-
gous whole blood) with thrombin and calcium chloride.
PRP gel includes a high concentration of platelets and a
native concentration of fibrinogen [1,2].

During wound healing, platelets are among the first
cells to respond at a wound site, being critical to the ini-
tiation of this process. Besides their procoagulant effects,
platelets form a rich source of important growth factors,

02013 Alpanese et al; icemes BoMed Cental d This B an Open Acces aicle diviputed under e temms of Se Creafve
oo ATwibation Lioense | Faspetonaticonmmon £ ong/liren 5oy 20), which permits unresyiced e, diswibusion, and
reprccTion in amy mediom, provided the odging work B properly dited.



BOTECHNOLOGY & BOTECHNOLOGICAL EQUIPMENT .
2021, VOL 35, MO 1, 586592 T-E,l"ymr & Francis
M/ oLorg/ 10,1080,/ 102818 2021 1878932 Teyloe o Francis Comp

REVIEW 3 OPEN ACCESS | Somsk o spams|

Application of PRP (platelet-rich plasma) in surgical periodontal
therapy: overview

Antoaneta Mlachkova, Velitchka Dosseva-Panova and Christina Popova

Faculty of Dental Medicine, Department of Periodontology, Medical University of Sofia Sofia, Bulgaria

ABSTRACT ARTICLE HISTORY
Clinical and morphological manifestation of periodontitis is associated with persistent inflamma- Received 22 July 2020
tion of the gingiva, loss of connective tissue attachment, formation of a periodontal pocket and Aecepted 17 lanuay 2021
loss of alveolar bone, which indicate variations in a wide range in different individuals. The main
purpose of non-surgical therapy for periodontitis is to achieve long-term control of inflamma-
tion, and the ultimate goal of therapy is the regeneration of periodontal tissues affected by reneneration: oevwth
destruction. The unique anatomy and structure of the entire periodontal complex determine the ;Eml:; P'F.P-r;?m-el-et-ric.h
course of more complex processes related to the restoration of periodontal structures affected plasma; FRF - platelet-
by destruction, which include coordination of response by four different types of tissues: epithe- richi Fitwin

lial tissue, connective tissue, periodontal ligament and bone. Periodontal regeneration is defined

as the regeneration of main tooth-supporting tisues: alveolar bone, periodontal ligament,

cementum and attachment Modern modalities for camying out the periodontal regeneration

indude the use of bone substitutes, guided tissue regeneration with barrier membranes, treat-

ments with flaps and a variety of additional components, such as: soft tissue grafts root bio-

modifiers and growth factors, the camier of which is platelet-rich plasma (PRPL. This mini-review

provides an overview of PRP applied in surgical periodontal therapy. Data of the initial experien-

ces with this method are induded, as well as brief references on its usage in the clinial prac-

tice. There is no substitute material in the modem literature shown as the gold standard in the

treatment of periodontal bone defects.

KEf WO RDS
Pefadontitis; periodontal

Introduction due to perodontits progression. The unigue anatory
and structure of the entire periodontal complex deter-
mine the course of more complex processes related o
the restoration of periodontal structures affected by
destruction, which include coordination of response by
four different types of tissues: epithelial tissue, connect-
ive tissue, periodontal ligament and bone. Periodontal
regeneration is defined as the regeneration of the main
tooth-supporting tssues: alveolar bone, periodontal
ligament, cementum and attachment [1-3].

Clinical and momphological manifestation of perindon-
titis is associated with persistent inflammation of the
gingiva, loss of connective tissue attachment, forma-
tion of a periodontal pocket and loss of alveolar bone,
which indicate variations in a wide range in different
individuals. The formation of periodontal pockets of
variable depth, the atmachment loss, as well as hori-
rontal or vertical bone loss are pathognomaonic char-
acteristics for diagnosing periodontitis. The  main
purpose of non-surgical therapy for periodontitis is to
achieve long-term control of inflammation and the  Growth factors

ultimate goal of therapy is the regeneration of peri-  As garly as 1986, Knighton DR et al. [4] examined the
odontal tissues affected by destruction. Periodontal  ability of platelets to provide additional potential for
regeneration is not only associated with obtaining a  petter healing and regeneration of lost tissue by
new connective tssue attachment; it imvolves, as well, means of growth factors release from them (Table 1L
the fommation of a new functional cementum with the  This thesis was proven by the authors using platelet
incorporation of new collagen fibers to that part of mass for the treatment of difficult-to-heal skin ulcers
the root surface that has lacks periodontal ligament [4]. Simce then, many authors have considered the

CONTALT Chvistina Popava () hipopovaByahoo.com ) Faculty of Dental Medicine, Department of Periodontology, Medical University of Sofia, 1
George Sofiiskd Sir, Sofia, 1431, Bulgada.

& The fathori] Publshed by Informa UK Umited, Tading as Tayor & Francs Gaoup.

This = an Open Acess aude dstibuted under the terms of the Ceatwe Commors Atmbution Licerse §htep dcmativeoom mons omy/icerses/by'4 00), whidh pesmits
wrresticed wse, dembution, and reproducton in any med wm, proded $e onginal work is poperly ded.

59



Original Article

A Comparison of Platelet Count and
Enrichment Percentages in the Platelet

DO 10.7BE0ACDRZI S 10115538

Dertistry Section

Rich Plasma (PRP) Obtained Following
Preparation by Three Different Methods

ABSTRACT

Introduction: Flatelat fch plasma [FRF) reprasents an easlly
accessible and rich source of autologous growth factors.
Differant manual methods for the preparation of PRP hawve Dean
suggested. Lacuna In knowledge exists about the eMcacy of
PRP praparation by thasa differant manual methods.

Alms: This study was performed o determing the effects of
cantrifugation rate revolutions per minute (RPM) and time on the
platelet count and ennchment parcentages In the concentratas
obtained following the three dmferent manual methods of PRP
preparation.

Setting and Design: In viiro experimental study.

Materials and Methods: This was an expenmental study In
which plataiet concentration was assessad In the PRP prepared

by thiree difftorent protocols as suggested by Marx R (methicd 1),
Okuda K (method 2) and Landesberg R {method 3). A total of 60

INTRODUCTION

Wiound nealng Is the body's abillty to repalr and replace Injuraed or
dead calis. It Iz an absolute prereguisite for sundval and can ba
dhided Info four overapping siages: hemostasis, Infammatory,
profferativie, and remodealing [1]. Tha iniflal responss to tssus Injury
I= Inflammation, whersby the goal 1 to provide rapd hemostasis
and begin the sequence of events that leads fo regeneration
of tissue. Patelels play a key role In wound heallng and release
various growth factors and cylokines that resuit In call migration,
profiferation, diferentiation, and mairx synthests [2].

PAP Iz dafined 35 an “autologous concentration of platalets In a
zmall volumea of piasma™ and |s considered o be a rich source of
autologous growth tactors [2]. The various growih factors present in
PRP are Plataket dertved growih factor (FDGF), Transioming growth
facior beta | TGF-beta), Vascular endotnela growtn tactor (VEGH),
Epidermial Growtn Facior [EGF), Platelet tactor 4 [PF-4), Insulin ke
growtn tactor-1 (GF-1), Piateist canved anglogenests tactor (PDAF)
[3]. FRP represants a contemnpararny approach to tissue reganeration
and has bean found 1o De 3 valuabie adunct to promote hesling in
meany oral surgical procaduras [4].

The use of PRP In dental surghcal proceduras could nave baneficlal
outcomes In terms of reduction In Dieading, ennanced soft tissue
healing and bone regenaration [5]. vVared mathods of preparation of
PRF nave baan reported In the terature. Thass INnclude commercial
systams such as Vivosiat ®, PCCS®, Harvest Smart PRaPE,
Florinet &. Manual mathods using Iaboratory cantrifige nave Dean
reparted by Mant [6], Landasberg ot al., [7], and Okuda et al_, [8].
Thee dirnilcal effectivenass of aach of thasa methods remialins unchasr

60

RAM SABARISH', VAMSI] LAVLF, SURESH RANGA RAC®

peripheral bloocd samples, (N=20 par mathod) werns cbiained from
nealthy volunteers. Basaline platelet count was assessad for all

the subjects following which PRP was praparad. The platelat
count In the PRP was daterminsd wsing coutter countar (Sysmeasx
XT 20001.

Statistical Mathod: The mean of the platelst count obtalned
and their enrchment porcentage were calculated and Intengroup
COMpanson was done (Tukey's HSD tasf).

Results: The number of platalets and ennchmeant percentaga In
PRFP preparad by method 1 was higher compared to method 2
and matnod 3; this difference In platelet concentrates was found
to ba statistically significant (p < 0.05).

Concluslon: The centrifugation rate and time appear o be

Important parametars, which Influence tha platalet yield. Mathod
1 whilch had lower centrifugation rate and time yieldad a graater
platelet count and ennchment parcantage.

Keywords: Contriugation, Plateiot count, Ptatolet-rich piasma

and depends on several varkables [31. Tha role of cantrifugation rate
and tima on the platelet concentrations achieved In each of the
methods nas not been evaluated. Thus the cbjective of this study
was to determine the afects of caninfugation rate APKM and tme
on tha plateiot numbers In the concaniratas colained tollowing the
throe afarant mathods of PRP praparation.

MATERIALS AND METHODS

This was an experimental study Inwiich platelet concentration was
assassed In the PRP prepared by using three different profocols.
Tha sample sFe was calculated besed on the data (Eference
babwoen mean recovary eficlency I percentage of platolet at
diftzrant cantriiugation times) from a recent study by Parez ot al_, [10).
Easzad on the frue probabliity of exposure, Inclusion of 18 Indhviduals
willl be able to refect the null ypothesls jcentrifugation rate and tme
have no Influence on the pliatelet enrchment percantage) with ihe
fype | emor of 5% and power of 80%. The sample siFe chosan for
the study was 20 Indviduals.

A total of B0 perpnaral biood samples required for the sudy wers
obtalned from the 20 healiny volunisers. The age range of the
sublects Included In the study was 18-27 years that comprised
of 12 maes and 8 females. The subjects who were systemicaly
healty, not presentty uncer any medications and who had no
smoking. alcohol consuming habits were Included 0 the study [7].
Aninformed consant was obtalined from al the participants Includad
In the study. The study was In accordance with the atnical standards
of the respaonsible commitiee and was approved Dy the Institutional
Efhics Committes of tha university.
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ORIGINAL ARTICLE

Platelet rich fibrin combined with decalcified freeze-dried bone allograft
for the treatment of human intrabony periodontal defects: a randomized

split mouth clinical trail

ASHISH AGARWAL', NARINDER DEV GUPTA” & AVIKAL JAIN'

! Deparment of Pertodontics, Institute of Dental Scences, Baredly, India, and *Department of Periodontics, Dr. Z. A.
Deneal College, Aligarh, India

Abstract

Objective. Polypeptide growth factors of plareler rich fibrin (PRF) hawe the pomendal to regencrate periodontal tssues.
Usteomductve property of demmeralwed frece-dried bone allograft (DFDBA) has been successfully uilized in periodontal
regeneragon. The aim of the present randomized, splic mouth, clinical tnal was to detemmine the additive dfecs of PRF with a
DFDBA in the treatment of human inmabony pericdonal defecs. Ma tewals and wethods. Sy noorproximal infrabony
defects in 30 healthy, nor-smoker patients diagnosed with chronic periodontds were randomly ssigned o PEFDFDBA
group or the DFDBA/saline. Chnical [pocket depth (P, clinical attachment levd (CAL) and gingival recession (FEC]) | and
radiographic (bone fill, defect resolution and alveolar orest resorpdon) measurements were made ar baseline and ara 12-month
cvaluarion. Reswlis. Compared withbaseline, 12-maonth resulis ndicated thatboth reamment modalities resulted o significant
changes in all clinical and radiographic parameters. However, the PEFR'DFDBA group exhibited smosocally significandy
greater changes compared with the DFDBAzaline group in PD (4,15 = 0.84 v 3.60 £0.51 mm), CAL (3732 0.74vs 2.61 =
0.68 mm), REC (0.47 = 0.56 v= 1.00 = 0,61 mm), bone fill (3.50 = 0.67 w 2.49 = 0.64 mm) and defect resolution (3.73 =
063 v 2.75 =0.57 mm). Concluston. Observatons indicate that a combinaoon of PRF and DFDBA & more effecive than
DFDBA with saline for the treatment of indmbony perindonral defects.

Key Words: Chromic pertodonins, imrabory defect, periodontal regemeranon, platelr mch fibrin

Introduction

Varows regenerative modalities have been investi-
gated for the management of inrabony periodonal
defects, e.g. Bone grafts (BG) and subsotutes, puided
tissue regeneration, growth Botors, enamel matmx
dervatives and combmmed approaches [1]. Decalafied
freeze-dried bone allogmafi (DFDBA) containg
bone morphogenetic proteins (BMPs) that aid in
mesenchymal cell migration, asttachment and osteo-
genesis; have both ostecinductive as well as osteocon-
ductive actvity and the ability to create and maintan
the space. DFDBA has been proposed as an effective
regenerative material for osseous defecs [2-4].
Polypeptide growth fectors (PGFs) revealed a
potental apphcation in wound healing by promoong
penodontal regeneraton via cell probiferation, angio-
genests, chemotias and differentiation. Autologsus
blood concentrates constitute & safe and convenient

approach to deliver high concentratons of PGEFs to
periodontal surgical wounds [5,8].

Recent studies examining the efectiveness of
PGFs, used alone or in combination with other
materials and technigques, have been condocted
with autologows platelst-ich plasma (PRP) [7-9],
recombinant platelet-derived growth Bctor [10,11]
and platzlet nch fibrn (PRF) [12,13]. Among platelet
concentrates, PRF belongs to a group of second-
generation blood sutlogous preparatons that was
onginally descobed by Choulroun et al. [14]. The
PRF preparation process creates a pgel ke marmx
that containg high concentrations of non-activated,
functional, intact platelets contained within a fibrin
matrix that release a relatvely constant concentration
of growth factors over a penod of T days [15,16].

Dohan Fhrenfest et al. [17,18] demonstrated that
PRF induced asignificant and continuous stimulation
and proliferaton of human promary cultures of
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Review

An overview on platelet concentrates in tissue regeneration in

periodontology

Kapil Bhangdiya'*, Anand Wankhede!, Privanka Paul Madhu’ and Amit Reche’

! Department Of Periodontology, Sharad Pawar Dental College and Hospital, Datta Meghe Institute
Of Higher Education and Research (Deemed To Be University) Sawangi (Meghe) Wardha,
Maharashtra 442001, India

! Department Of Public Health Dentistry, Sharad Pawar Dental College and Hospital, Datta Meghe
Institute Of Higher Education and Research (Deemed To Be University) Sawangi (Meghe) Wardha,
Maharashtra 442001, India

* Correspondence: Email: kapilbhangdivas@gmail. com.

Abstract: Recent research on the use of platelet concentration in medicinal denfistry has enhanced
the potential for tissue regeneration The ability of platelets to enhance tissue regeneration by using
different forms of platelet concentration (blood component) such as platelet-rich plasma (PRP),
platelet-rich fibrin (PRF), standard platelet-rich fibnin, advanced platelet-rich fibnin, etc. PEP became
widely used once its potential for tissue regeneration was discovered; however, the use of
anticoagulants restricted the easy use of PEP as compared to PEF; however, after the discovery of
PRF becanse of the easy formmlation, it became widely used in medicinal dentistry. The purpose of
this review is to elaborate on the importance of platelet concentration in periodontal regeneration.

Keywords: platelets; platelet-rich fibrin; regeneration; concentrate; bone

1. Imtroduction

The periodontinm regenerates continnonsly through physiological processes. Wear and tear repair
15 the process of continnounsly fornung new cells and tissues to replace those that mature and die under
normal circumstances. Periodontal disorders are chronic inflammatory conditions caused by
periodontal microorganisms and the toxins released by them which cause the destruction of the
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Effect of platelet-rich plasma on
the healing of intrabony defects
treated with an enamel matrix
protein derivative and a natural
bone mineral

D F, Nikolidakis D, Huwszar T, Arwerler NB, Gera I, Sculean A, Effect of plate let-
rich plasma on the healing of intrabony defects treated with an enamel matrix protein
derivative and a natural bone mineral. J Clin Periodontel 2008; 35 44-50.

ded: 1011115 1600-051X_2007.01161 x.

Abstract

Background: Regenerative periodontal surgery utilizing a combination of an enamel
matrix protein dedvative (EMIN) and a natural bone mineral (NBWM) and platelet-rich
plasma (PRF) has been shown to enhance the outcomes of regensmtive surgery
significantly. At present, it is unknown whether root conditioning with EMD, followed
by defect fill with a combination of NEM+FPRF may additionally enhance the clinical
results obtained with EMD+NEM.

Aim: Tocompare chmcally the treatment of desp ntrabony defects with either
EMD+MNBM+FPRP or EMD+NEM.

Material and Methods: Twenty-six patients suffering from advanced chronic
periodontitis, and each of whom displayed one advanced intrabony defect were
randomly treated with either EMD +NBM+PRP (1est) or EMD+NEBEM (contral ).
The following clinical parameters were evaluated at baseline and at | vear after
treatment: plague index (FI). gingival index (GI) bleading on probing (BOFP). probing
depth (PD). gingival recession (GR) and chmeal attachment level (CAL). The
primary outcome variable was CAL.

Results: Healing was uneventful in all patients. At 1 vear after therapy, the test sites
showed a reduction in mean PD from 8.8 & 1. 9mmto 3.1 £ 0.9mm ( p<0.001)
and a change in mean CAL from 10,8 + 2.0mm to 6.0 + 1.5mm ( p-<0.001). In

the control group the mean PD was reduced from 88 4+ 20mm to 2.8 £+ 1.6mm
(p-<0001) and the mean CAL changed from 105 + L6émm to 5.5 £ 1. 4mm
(=001}, CAL gains of 24 mm were measured in 77% (i.e. in 10 out of 13 defects)
of the cases treated with EMD+NBM +PRP and in 100% (1.2, in all 13 defects) treated
with EMD+NEM. Mo statistically significant differences in any of the investigated
parameters were observed between the two groups.

Conclusions: Within its imits, the present study has shown that (1) 1 vear affer
regenerative surgery, both treatments resulted in statistically significant PD redoctions and
CAL gnins md (ii) the use of PRP failed to enhance the results obtained with EMD-+NBM.
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Regenerative periodontal therapy aims
at the restitution of the tooth’s support-
ing pericdontal tissues [ie. new perio-
dontal ligament (PDL), new cementum

44

with inserting connective tissue fibres
and new bone] that have been lost due to
pericdontal  disease (Karring et al
2003). In human intrabony defects,

pericdontal  regeneration  has  been
demonstrated following treatment with
an enamel matrix protein  derivative

(EMD), puoided tissue regeneration

i 2007 The Authors, Joumal compilation © 2007 Blackwell Munksgaarnd
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(PRISMA) statement, published in
reviewers transparently report why the
and what they found. Over the past

methodology and terminology have
necessitated an update to the

guideline. The PRISMA 2020 statement

replaces the 2009 statement and
includes new reporting guidance that
reflects advances in methods to
identify, select, appraise, and
synthesise studies. The structure and
presentation of the items have been
modified to facilitate implementation.
In this article, we present the PRISMA
2020 27-item checklist, an expanded
checklist that details reporting
recommendations for each item, the
PRISMA 2020 abstract checklist, and

Systematic reviews and Meta-Analyses
2009, was designed to help systematic
review was done, what the authors did,

decade, advances in systematic review

SUMMARY POINTS

To ensure a systematic review is valuable to users, authors should prepare a
transparent, complete, and accurate account of why the review was done, what
they did. and what they found

The PRISMA 2020 statement provides updated reporting guidance for systematic
reviews that reflects advances in methods to identify, select, appraise, and
synthesise studies

The PRISMA 2020 statement consists of a 27-item checklist, an expanded
checklist that details reporting recommendations for each item, the PRISMA
2020 abstract checklist, and revised flow diagrams for original and updated
reviews

We anficipate that the PRISMA 2020 statement will benefit authors, editors, and
peer reviewers of systematic reviews, and different users of reviews, including
guideline developers, policy makers, healthcare providers, patients, and other
stakeholders

thakmy | ST 2001372071 | dot: 10 1136/bm) n 7l
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the revised flow diagrams for original
and updated reviews.

Systomaric reviews serve many crincal roles. They
can provide syntheses of the state of knowledge 1n
a field, from which furure research priorities can be
1denrified; they can address questions thar otherwise
could not be answered by individual studies; they can
1denrify problems in primary research that should be
rectified in furure smdies; and they can generate or
avaluare theories abour how or why phenomena occur
Systemaric reviews therefore generate varous rypes
of knowladge for difforent wsers of reviews (such as
padents, healthcars providers, researchers, and pelicy
makers).' * To ensure a systemarlc review i valuable o
users, authors should prepare a transparent, complera,
and accurare account of why the review was donea,
what they did (such as how smudies were 1dentified and
selected) and what they found (such as characreristics
of conmburing studies and resulis of meta-analyses).
Up-to-date reportng  guidance facilitawes  authors
achoving this.

The Preforred Reporing hems for Systemarc
reviews and Mera-Analyses (PRISMA) siatement
published in 2009 (hereafier referred w as PRISMA
2009)*" 15 a reporing guideline designed o address
poor reporming of sysiomarnc reviews.' The PRISMA
2009 saement comprised a checklist of 27 ems
recommended for reporting in systemaric reviews and
an *explananen and elaboranon® paper*** providing
addimenal reporming guidance for each 1tem, along with
exemplars of reporming. The recommendandons have
been widely endorsed and adopied, as evidenced by
1ts co-publicarion in muldple journals, ciiatlon in over
60000 repons (Scopus, August 2020), endorsement
from almost 200 journals and sysiemarc review
organisanons, and adopoon in vanous disciplines
Evidence from observational stedies supgests that
use of the PRISMA 200% statement 15 associated with
more complete reporing of Systemaric reviews,™ "
although more could be done w improve adherence o
the guideline **

Many mnnovarions in the conduct of systemarc
reviews have occurred since publicanion of the
PRISMA 2009 statement. For example, technological
advances have enabled the use of narural language
processing and machine learning 1o 1denify relavant
evidence,**™ methods have been proposed
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Effect of Platelet-Rich Plasma on
the Healing of Intrabony Defects
Treated With an Anorganic Bovine
Bone Mineral and Expanded
Polytetrafluoroethylene Membranes

Ferenc Déri,* Tamas Huszar,” Dimitris Mikolidakis,* Nicole B. Arweiler,S Istvan Gera, *
and Anton Sculean?

Background: Regenerative periodontal therapy with a combination of platelet-rich plasma (PREP) + an
anorganic bovine bone mineral (ABBM) + guided tissue regeneration (GTR ) has been shown to result in sig-
nificantly higher probing depth reductions and clinical attachment level gains compared to treatment with
open flap debridement (OFD) alone, ABBM alone, or GTR alone. However, there are no data evaluating to
what extent the use of PRP may additionally enhance the clinical outcome of the therapy compared to treat-
ment with ABBM + GTR. This study aimed to clinically evaluate the effect of PRF on the healing of deep
intrabony defects treated with ABEM and GTR by means of a non-resorbable expanded polytetraflucroeth-
ylene (ePTFE) membrane.

Methods: Twenty-four patients with advanced chronic pericdontal disease and displaying one intrabony
defect were randomly treated with a combination of either PRP + ABBM + GTR or ABEBM +GTR. The following
clinical parameters were evaluated at baseline and at 1 year after treatment: plague index (PI}, gingival in-
dex (Gl), bleeding on probing (BOP), probing depth (PD), gingival recession (GR ), and clinical attachment
level (CAL). The primary outcome variable was CAL.

Results: Mo differences in any of the studied parameters were observed at baseline between the two
groups. Healing was uneventful in all patients. At 1 year after therapy, the sites treated with PRP + ABBM +
GTR showed a reduction in mean PD from 8.6 + 1.7 mm to 3.1 + 1.3 mm (F <0.001) and a change in
mean CAL from 10.3 £ 1.4 mm to 5.7 £ 1.6 mm (F <0.001). In the group treated with ABBM + OTR,
mean PD was reduced from 8.8 + 1.Y mm to 3.1 + 1.0 mm (F<0.001), and the mean CAL changed from
10 4+26mmto 59+ 1.8 mm (F<0.001). In both groups, all sites gained 23 mm of CAL. CAL gains =4
mm were measured in 83% (i.e., in 10 of 12 defects) of the cases treated with PRP + ABEM + GTR and in
92% (i.e., in 11 of 12 defects) treated with ABBEM + GTR. Mo statistically significant differences in any of
the studied parameters were observed between the two groups at 1-year reevaluation.

Conclusion: Within its limits, the present study has shownthat, at 1 year afterregenerative therapy in peri-
odontal intrabony defects, optimal clinical results were obtained with ABBM + OTR with a non-resorbable
barrer, with or without the addition of PRP. J Periodontol 2007:78:983-990).

KEY WORDS
Membranes; platelet-rich plasma; polytetrafluoroethylene; mndomized controlled clinical trials.
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Treatment of Periodontal Intrabony
Defects With Demineralized Freeze-Dried
Bone Allograft in Combination With
Platelet-Rich Plasma: A Comparative

Clinical Trial

Matteo Piemontese,* Simone Domenico Aspriello,* Corrado Rubini," Luigi Ferrante,*

and Maurizio Procaccinid

Background: Theaimofthe present randomized, double-masked,
clinical trial was to compare platelet-rich plasma (PRF) com-
bined with a demineralized freeze-dried bone allograft (DFDBA)
to DFDBA mixed with a saline solution in the treatment of human
intrabony defects.

Methods: Sixty interproximal intrabony osseous defects in 60
healthy, non-smoking subjects diagnosed with chronic peri-
odontitis were treated in this study. Thirty subjects each were
randomly assigned to the test group (FRF + DFDBA) or the con-
trol group { DFDBA+ saline) . Clinical and radiographic measure-
ments were made at baseline and at the 12-month evaluation.

Results: Compared to baseline, the 12-month results indi-
cated that both treatment modalities resulted in significant
changes in all clinical parameters (gingival index, bleeding on
probing, probing depth, clinical attachment level, and gingival
recession; P<0.001) and radiographic parameters (hard tissue
fill and bone depth reduction; FP<0.001). However, the test group
exhibited statistically significantly greater changes compared to
the control group in probing depth reduction (4.3 + 1.7 mm ver-
sus 2.6 £ 2.2 mm; F<0.05) and clinical attachment gain (3.5 +
2.1 mm versus 2.3+ 2.4 mm; F<0.001).

Conclusions: Treatment with a combination of PRP and
DFDBA led to a significantly greater clinical improvement in
intrabony periocdontal defects compared to DFDBA with saline.
Mo statistically significant differences were observed in the
hard tissue response between the two treatment groups, which
confirmed that PRP had no effect on hard tissue fill or gain in
new hard tissue formation. J Periodontol 2008; 79:6802-810.

KEY WORDS
Allograft; bone; periodontitis; platelet-rich plasma.

* Division of Perisdomalogy, Depattment of Dental Sciences | Graduste School of Medical and
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ntreated periodontal disease

leads to tooth loss through

destruction of the attachment
apparatus and tooth-supporting struc-
tures. The goals of periodontal ther-
apy include the arrest of periodontal
disease progression and regeneration
of structures lost to disease where
appropriate.!

Autogenous grafts 29 demineralized
freeze-dried bone allografts (DFDBAs) 26
biologic mediators alone’ or with
DFDBAs,* ' and bovine bone xeno-
gmﬁs”'” have demonstrated regen-
erative potential. DFDBAs have
repeatedly demonstrated significant
improvements in soft and hard clinical
tissue parameters for the treatment of
intraosseous periodontal defects. 14,15
Substances present in the demineral-
ized bone graft material, bone morpho-
genic proteins, stimulate local cell cycles
to produce new bone!® The freeze-
drying process destroys cells while
maintaining cellular morphology and
chemical integrity. These two factors,
in conjunction with othermaterials, en-
hance periodontal regeneration and/or
bone fill.17-19

Recently, the attention of periodon-
tal researchers and clinicians has

doi: 10,1902 jop. 2008, 070436
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Effect of platelet-rich plasma on
the healing of intra-bony defects
treated with a natural bone
mineral and a collagen
membrane

Dt F, Huszar T, Nilolidakis [, Arweiler NB. Giera [, Scwlean A Effect of plateles-
rich plasma on the healing of intra-bony defects treated with a natural bone mineral
and a oollagen membrane. J Clin Periodontal 2007, 34: 254261 doi: LTI
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Background: Regenemtive perindontal thempy with a combination of platelet-rich
plasma (PR P)+a natural bone mineral (NBM )+ guided tissue regeneration (GTR) has
been shown to nesult in significantly higher probing depth neductions and clinical
attachment-level gains compared with treatment with open Hap debridement alone.
However, at present, it is unknown to what extent the use of PRF may additionally
enhance the clinical outcome of the thempy compared with treat ment with
NBM+GTR.

Aim: To clinically compare treatment of deep intm-bony defects with
NBM+PRP+GTR with NBM +GTR.

Material and Methods: Thirty patients suffering from advanced periodontal disease,
and each of whom displayed one advanced imtra-bony defect were randomly treated
with a combination of e ther MNBM +PE P+ collagen membrane {GTR) or NBM +GTR.
The following clinical pamameters were evaluated at baseline and at | year after
treatment: plaque index, gingival index, bleeding on probing, probing depth (PDY),
gingival recession and clinical attachment level (CAL). C AL changes wene used as the
primary outcome variable.

Results: Mo differences in any of the investigated parameters werne observed at
baseline between the two groups. Healing was uneventful in all patients. At 1 year after
therapy, the sites treated with NBM +PRP+HGTR showed a reduction in mean PD from
B9 £23mmto 34 = 20mm (p-<0001) and a change in mean CAL from

109 =22 mm to 6.4 = 1.8 mm (p <0001 ). In the group treated with NEM+GTR, the
mean PO was reduced from B9 = 2.5mm to 3.4 £ 2. 3mm (p-<{L001 ), and the mean
CAL changed from 11.1 =25 mm to 6.5 = 2. 3mm {p<0.001). In both groups, all
sites gained at least 3mm of CAL. CAL gains of 24 mm wene measured in 805 (ie.
in 12 out of 15 defects ) of the cases treated with NBM+PRP+GTR and in 87% (ic. in
13 out of 15 defects) treated with NBM+GTR. No statisti cally significant ditterences
in any of the investigated parameters wene observed bebareen the tao groups.
Conclusions: Within its limits, the stdy has shown that (i) at 1 year after
regenerative surgery with both NBM+PRP+GTR and NBM+GTR, signiticant PO
reductions and CAL gains were found, and (i1) the use of PRP has failed to improve the
results obtained with NBM+GTE.
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Abstract

Aim and objectives: The aim of the present study was to compare autogenous bone graft (Group - 1)
and xenograft combined with PRP (Group - 2). The clinical and radicgraphic healing was evaluated
after a period of six months in pericdgontal intra bony defects.

Material and methods: A split mouth design was followed, where two sites in the contra lateral
guadrants with probing pocket depth of 2 5 mm with radiographic evidence of bone loss at baseline
were chosen. Patients were grouped as Group - 1: 7 intra bony defects treated with autogenous

]
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INTRODUCTION
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Background: Periodontal disease is characterized by the presence of gmgival
mflammation, periodontal pocket formation, loss of connective tissue attachment,
and alveolar bone around the affected tooth. Alveolar bone support and attachment

= apparaius regemeration has been achieved through varous processes and have

given elusive results. An expedient and cost-effective approach to obtain
autologous platelet-denved growth factor (PDGF) and transforming growth factor
{TGE)-B is the use of platelet-nich plasma (PEF). PRP is obtamed by sequestrating
and concentrating platelets by gradient density centnifugation.

Aims: The current study was aimed at evaluating the regenerative potential of
platelet-rich plasma in comparison with open flap debridement.

Settings and Designs: This study was a randomized comfrolled climeal trial
conducted m the Department of Periodontics and Oral Implantology, KIDS,
Materials and Methods: Twenty periodontal infrabomy defects in 10 patients;
6 males and 4 females of age between 2545 years were included in this study and
were followed up for a peniod of 6 months.

Statistical Analysis: Both the groups showed a mean plaque mdex of 2.10 and
250 at baselme, 1.75 and 2.05 at 3 months, and 1.28 and 1.53 at the end of
& months. The mean reduction of 0.35 and 0.45 at three months and 0.82 and 0.97
at six months was achieved, which was stabistically significant. (P = 0.001). When
comparison was done between the two groups it was not found to be statistically
significamt (P = 0.03). In each of the group there was definitive reduction in plague
score over a period of time.

Eesults and Conclusion: There was no statistically significant difference m the
treatment outcome between open flap debnidement and PRP alone. Platelet-nich
plasma application holds promise and needs further exploration.

Kevworps: Angular bone defects, periodontal regeneration, periodontitis,
platelet-rich plasma FRP

using regemerative surgical procedure such as root
biomeodification, use of bone replacement grafts, gmded

eriodontal disease i3 one of the most prevalemt

afflictions worldwide and is the major canse of tooth
morbidity and moertality. The disease 13 characterized
by the presence of gmgival mflammation, periodontal
pocket formation, loss of connective fissue attachment,
and alveolar bone around the affected tooth. Alveolar
bone support and attachment apparatus regeneration
has been achieved through vanous processes and has
given elusive results.!") This goal can be accomplished

DOl 104103 jispod JSPCD_28_17

tissue regeneration (GTE), and growth factors '
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Effect of Platelet-Rich Plasma on the
Healing of Intrabony Defects Treated
With Beta Tricalcium Phosphate and
Expanded Polytetrafluoroethylene

Membranes

Ferenc Déri,* Tamas Huszar,T Dimitris Nikolidakis,* Dora Tihanyi,* Attila Horvath,*

Micole B. Arweiler,§ Istvan Gera,* and Anton Sculeanf

Background: Regenerative periodontal therapy using platelet-rich plasma
(PRF) and different types of bone substitutes with or without guided tissueregen-
eration (GTR) has been proposed as a modality to enhance the outcome of re-
generative surgery. However, there are limited data from controlled clinical
studies evaluating the effect of PRP on the healing of deep intrabony defects
treated with a combination of bone substitutes and GTR. The aim of this study
was to clinically evaluate the effect of PRP on the healing of deep intrabony de-
fects treated with beta tricalcium phosphate (B-TCP) and GTR by means of a
non -bioresorbable expanded polytetrafluoroethylens membrane.

Methods: Twenty-eight subjects with advanced chronic pericdontal disease
and displaying one intrabony defect were treated randomly with a combination
of PRP + B-TCP + GTR or B-TCP + GTR. Plague index, gingival index, bleeding
on probing, probing depth (PD), gingival recession, and clinical attachment
level {CAL) were evaluated at baseline and at 1 year after treatment. CAL was
the primary outcome variable.

Results: Mo differences in any of the investigated parameters were observed
at baseline between the two groups. Healing was uneventful in all subjects. At
| year after therapy, the sites treated with PRP + B-TCF + GTR showed a reduc-
tion inmean PDfrom 9.1 £ 0.6 mmto 3.3+ 0.5 mm (F<0.001) and achange in
mean CAL from 10.1+1.3mmto 5.7+ 1.1 mm (F<0.001). In the group treated
with B-TCP + GTR, mean PD was reduced from 9.0 £+ 0.8 mm to 3.6 £ 0.9 mm
{F<0.001), and the mean CAL changed from 9.9 + 1.Ommto 5.9+ 1.2 mm
{F<0.001). In both groups, all sites gained =23 mm of CAL. CAL gains 24 mm
were noted in 86% (12 of 14 defects) of the cases treated with PRP + B-TCP +
GTR and in 79% (11 of 14 defects) of those treated with B-TCP + GTR. Mo
statistically significant differences in any of the investigated parameters were
observed between the two groups at the 1-year reevaluation.

Conclusion: At | year after surgery, both therapies resulted in significant PD
reductions and CAL gains. J Periodaontol 2008; 79:660-669.

KEY WORDS

Beta tricalcium phosphate; defects; platelet-rich plasma;
polytetrafluoroethylene; randomized controlled clinical trials; therapy.
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t Department of Oral and M axillofacial Surgery, e weis (niversity.
Depanment of Pesiodontology, Badboud University Medical Center, Mijmegen, The Meher ands.

L Deparnment of Operaive Dentistry and Periodoniology, University of Freiburg, Freiburg, Germany.

71

egenerative peri-
odontal therapy
aims at the recon-

struction of the tooth-
supporting apparatus {i.e.,
root  cementumn, peri-
odontal ligament, and al-
veolar bone), which has
been lost because of
periodontitis or traurna. !
During the last decade,
polypeptide growth fac-
tors have been demon-
strated to promote the
proliferation and  differ-
entiation of cells involved
in pericdontal wound heal-
ing.2 Findings from ani-
mal studies”® provided
histologic evidence of
pericdontal regeneration
following the short-term
application of polypep-
tide growth factors, such
as platelet-derived growth
factor (PDGF) and insulin-
like growth factor (IGF).
Recent data from con-
trolled clinical studies®10
showed that reconstruc-
tive pericdontal surgery

doic 10,1902 fiop. 2008070473
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A Surgical Reentry Study on the
Influence of Platelet-Rich Plasma in
Enhancing the Regenerative Effects of
Bovine Porous Bone Mineral and Guided
Tissue Regeneration in the Treatment of
Intrabony Defects in Humans

Paulo M. Camargo,* Vojislav Lekovic, *T Michael Weinlaender,! Tihana Divnic-Resnik,’
Marija Pavlovic,” and E. Barrie Kenney*

Background: The purpose of this study was to evaluate the ad-
ditional benefits provided by the incorporation of platelet-rich
plasma (FRP) into a regenerative protocol consisting of bovine
porous bone mineral (BPBM) and guided tissue regeneration
{GTR) in the treatment of intrabony defects in humans.

Methods: Twenty-three paired intrabony defects were surgi-
cally treated using a split-mouth design. Defects were treated
with BPBM/GTR/PRP (experimental group) or with BPBM/GTR
{control group). The clinical parameters evaluated included
changes in probing depth, clinical attachment level, and defect
fill as revealed by reentry surgeries at & months.

Results: Preoperative probing depths, attachment levels, and
transoperative bone measurements were similar for the two
groups. Post-surgical measurements taken at & months revealed
that both treatment modalities resulted in a significant decrease
in probing depth, gain in clinical attachment, and bone fill of
the defects compared to baseline. Postoperative differences ob-
served between the two groups were 0.72 + 0.36 mm at buccal
sites and 0.90 + 0.32 mm at lingual sites for probing depth,
0.82 £ 0.4]1 mm at buccal sites and 0.78 + 0.38 at lingual sites
for gain in clinical attachment, and 0.85 + 0.36 mm at buccal
sites and 0.94 + 0.42 mm atlingual sites for defectfill, all favoring
the experimental sites. However, none of the differences were sta-
tistically significant

Conclusion: Within the limitations related to using a small sam-
ple size, PRP did not significantly augment the effects of BPEM
and GTR in promoting the clinical resolution of intrabony defects.
J Periodontol 2009:80:915-923.

KEY WORDS

Guided tissue regeneration; periodontal regeneration;
platelet-rich plasma.
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ricdontal regeneration involves
Pthe formation of alveoclar bone,
cementum, and a new func-
tional periodontal ligament.! For peri-
odontal regeneration to occur, a
number of biologic events, including
cell migration, adherence, multiplica-
tion, and differentiation, need to oc-
cur in a well-orchestrated sequence.
Therefore, therapeutic modalities that
aim at facilitating periodontal tissue
cells to behave in a way that is
conducive to regenerate the peri-
odontium have potential application
in patient care.

Polypeptide growth factors (PGFs)
are biologic mediators that have the
ability to regulate cell multiplication,
migration, and differentiation. There-
fore, PGFs have potential applications
in periodontal regeneration. Several
PGFs have been identified in human
periodontal tissues by immunohisto-
chemistry and in situ hybridization.2
Moreover, these PGFs were shown to
promote cell growth and differentia-
tion in vitro and pericdontal regenera-
tion in animals.®'? Humman studies on
the effects of PGFs on pericdontal

doic 10,1902 fiop. 2000 680600
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Use of platelet-rich plasma in periodontal

surgery
clinical trial
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J. Goneales - 1. Mevle

a prospective randomised double blind
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Abstract The amm of this prospective contolled random-
red clinical tnal was o evaluate the additional effect of
platelet-rich plasma (PRP) in attachment gam. Twenty-two
patients showing contralateral mirabony defects were
meluded Defects were mndomized to B-TCP (Cerasorb®™)
in combination with PRP (test) or alone (control). Probing
pocket depth (PPD), clinical attachment level (CAL), and
relative AL (RAL) were assessed at the fist, initial, re-
evaluation (or basis examinations) and 6 months afler
surgery. Defect dimensions were recorded at baseline
surgery (day 0} and during re-entry surgery (afler 6 months),
with wertical depth of the defect as primary oulcome
variable. An eady healing index (EHI) was assessed 3 days,
I, 2 and 4 weeks afler sumpery. Both treatments led o
clinical improvements. The median reduction of open
vedical depth was 1.9 mm (interquartile intervals, 0.75
and 2.5 mm) at test sites, compared with 2.6 mm (1.8 and
35 mmj) at control sites (p=0.19, Wilcoxon). The median
reductions of PPD and CAL at the four sites in close
proximity to the defect in the interproximal area at test sites
were 0.8 and 028 mm, and at control sites 0.4 and
0.13 mm, mespectively. The EHI showed a reduction fom
grde 3 afler 3 days to grade | after 4 weeks. PRP did not
imprmove the msults achieved with B-TCP i the treatment
of intrabony defiects.

L. Hamack - I. Kurulus - 8. Boehm - J. Gonzales - J. Meyle (3=0)
Deparmment of Periodontology, JTustus-Liehig University,
Schlangenzahl 14,

35392 Giessen, Germany
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Iniroduction

Traditional synthetic bone grafts are ceramics of hydrocy-
apatite (HA; Ca;p(POg)g(0OH):), tricalcium phosphate
(Cazx(POg)) or combinations of the two. a- and (-
tricaleium phosphate (TCP), although chemically identical,
have different physiological characteristics [14, 15, 32].
The f-form is the most stable with a calcium-4o-phosphate
atormie mtio of 1.5 [18]. Pomus §-TCP synthetic cancell ous
bong resembles human cancellous bone in structuns and
composition. Generally, B-TCPs contain approximately
X% calcium and 20% phosphoms by weight, similar o
natural mineral content in bone [24]. TCP has been
evaluated in spinal fusion with results comparable o those
with autogenous bone [12].

These materials are comsiderad to be resorbable, since the
mte of bicdegradation is higher when compared with HA [9,
10]. When used alone for grmfting, these synthetic grafting
matenials function as osteoconductive scaffold for new bone
growth and as bridges to the host bone. The scaffold is then
removed by a combination of dissolution and phagocytosis
(cell-mediated resorption) [16, 17, 25, 35].

B-TCP Cerasorb® (Curasan AG, Klemosthein, Ger-
marny) 15 a pure phase B-TCP. This material has been used
in the treatment of osseous defects in animals and humnans
[2, 34, 36, 37, 39]. It has been used as synthetic bone
substitule m orthopedics and dentistry without adverse
events since many years [2, 5 11, 13, 20, 36, 37]. B-TCP
has been used in sinus loor aupmentation treatments [44,
49]. The effect on bone regenemtion was evaluated in
hollow titanium cylinders implanted in the postenor jaws of

&) springer
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Platelet-Rich Plasma Combined with Decalcified
Freeze-Dried Bone Allograft for the Treatment of
Noncontained Human Intrabony Periodontal Defects:
A Randomized Controlled Split-Mouth Study

Ashish Agarwal, MD5'
Marindra Dev Gupta, MD5*

The aim of the present randomized split-mouth clinical trial was to compare platelet-
rich plasma (PRF) combined with a demineralized freeze-dried bone allograft
(DFDEA) to DFDBA with a saline solution in the treatment of noncontained human
penodontal intrabony defects. Forty-eight noncontained interprosimal intrabony
defects in 24 healthy nonsmaoking patients diagnosed with chronic periodontitis
were randomly assigned to the test group (PRE/DFDEA] or the controd group
(DFDBA/zaline). Clinical (probing pocket depth, dinical attachment level [CAL],
and gingival recession [REC] and mdicgraphic (bone fill, defect resolution, and
alveolar crest resorption] measurements were made at baseline and at a 12-month
evaluation. Compared with baseline, 12-month results indicated that both
treatment modalities resulted in significant changes in all clinical and radiographic
parameters. However, the test group exhibited statistically significantly greater
changes compared with the control group in CAL (3.15 + 050 versus 2.40 +

061 mm), REC (0.54 = 0.59 versus 1.23 = (.47 mm), bone fill (3.02 = 0.50 versus
237 = 047 mmy), and defect resolution (3.29 + (.53 versus 2.69 = (.38 mm).
Findings indicate that a combination of PRP and DFDBA is more effective than
DFDBA with saline for the treatment of noncontained intrabony defects. {Int J
Periodontics Restorative Dent 2014;34:705-711. doi: 1011607/ prd. 1764)

"Aszzistant Professor, Department of Periodontology, Institute of Dental Scences Bareilly,
Bareilly, India.

Professor and Head, Department of Pefodontology, Dr. ZA. Dental College,

Aligarh Muslim University, Aligarh, India.

Comespondence to: Dr. Ashish Agarwal, Department of Periodontology,

Institute of Dental Scences, Bareilly 243005, India;
email: drashish.aag@gmailcom.

©2014 by Quintessence Publishing Co Inc.

Various types of bone grafts, guided
tissue regeneration (GTR), and com-
bined approaches have been utilized
for regenerative pericdontal treat-
ment in intrabony defects.2? Decal-
cified freeze-dried bone allografts
(DFDBA) have repeatedly demon-
strated significant improvernent in
clinical and radiographic parameters
in the treatment of intrabony de-
fects.?® Ostecinductive bone mor-
phogenetic proteins (BMPs), present
in DFDBA, stimulate local cell cycles
for new bone production.®
Polypeptide growth factors such
as platelet-derived growth factors
(PDGF) and transforming growth fac-
tor B (TGF-B) have been shown to
exert a favorable effect on pericdon-
tal regeneration processes, includ-
ing mitogenesis, angiogenesis, and
up-regulation of other growth fac-
tors, and serve as a scaffold for callu-
lar migraticn and adhesion, collagen
synthesis, and bone regeneration. "
PDGF and TGF-B are abundant
in alpha granules of platelets.s*
Specific  seguestration and con-
centration of platelets in plasma to
produce plateletrich plasma (PRP)
and subsequent application of this
preparation at wound healing sites

Volume 34, Number 5, 2014
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COMPARISON BETWEEN PRP VS IPRF AS AN ADJUNCT
THERAPY IN INFRA-BONY POCKET TREATMENT

Abdel-Babhman E Amin', Mostafa M. Hosny®, Mahmoud T El- Destawy®, Mahetab Abdel-Wahal

ABSTRACT

Ohjective: The aim of the present study was to adjonet the healing of inma bony pericdontal deep pockets using mimimal
invazive techmigue and materials (injectable platelet rich fibrin-I PEF-). Subjects & Methed: A total of 70 medically healthy
adult subjects with chronic periedontitis in a randomized controlled cliniczl mial were divided into 3 proups; FEP group, iFREF
zroup & control group. PEP preparation: Two Acid citric dexmose (ACD) 8.5 ml tubes of whole blood were centrifuged at 2000
rpm for T min at room temperature wsing Herasus Mepafoze 16F cenmifuge. IPEF preparation: Two mubes (without anticoagulant)
of 10 ml of whole blood were cenmifuged at 700 rpm for 3 min a3t room emperamre nsing Heraens Megafups 168 cenmifups.
Results: Postoperative evaluadon: I-FEF group showed the highest reduction of probing depth from baseling, while FEP group
came second followed by the control group which had the lowest reduction in probing depth. Conclusion: the repeated injecton
of i~ PRF showing a smonger and more durable effect, since it has mumber of growth factors which ame respomsible for tissue
rezeneration capable of inducing fibroblast behavior.

EEY WORDS: PER, iPEF, CAL, Probing Index

INTRODUCTION this eatment decreases probing pocket depth due
to shrinkage or development of long junctional
epithelnmm but not often forms a new attachment.
At this point, bealing cutcome looks to be adequate
but is susceptible to future disease progression .

Peniodontal healing is a organized procedure which

Periodontitis 15 a nmltfactonal inflammatory
illness charactenzed by progressive loss of the tooth-
supporting apparatus andis linked to dysbiotic plaque
biofilms. Climcal attachment loss (CAL), alveolar

beme loss, and pocket development are all symptoms
of periodontitis"’. The first phase of pericdontal
treatment mainly aimed at removing local factors
through scaling and reot planing (SEP), there by
assisting in the resolution of inflammation. However,

mmcludes three phases: mflammaton, fibroblastic-
gramulation matmx formation, and remodeling.
It mvolves a biochemical cham of reactions, cellular
organization and synthesis of extracellular matriz®'.
Platelets play a wvital rele in haemostasis and
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Comparative Evaluation of Autologous
Platelet-Rich Fibrin and Platelet-Rich
Plasma in the Treatment of 3-Wall
Intrabony Defects in Chronic
Periodontitis: A Randomized Controlled
Clinical Trial

AR. Pradeep,* Nishanth S. Rao,* Esha Agarwal,* Pavan Bajaj,* Minal Kumari,*
and Savitha B. Naik’

Background: The topical use of platelet concentrates is re-
cent, and its efficiency remains controversial. The present
study aims to explore the clinical and radiographic effective-
ness of autologous platelet-rich fibrin (PRF) and platelet-rich
plasma {PRP) in the treatment of intrabony defects in patients
with chronic periodontitis.

Methods: Minety intrabony defects were treated with either
autologous PRF with open-flap debridement or autologous
PRF with open-flap debridement or open-flap debridement
alone. Clinical and radioclogic parameters, such as probing
depth (PD), clinical attachment level (CAL), intrabony defect
depth, and percentage defect fill, were recorded at baseline
and 9 months postoperatively.

Results: Mean PD reduction and CAL gain were greater in
PRF (3.77 + 1.19 and 3.17 + 1.29 mm) and PRP (3.77 +
1.07 and 2.93 + 1.08 mm) groups than the control group
(2.97 £0.93 and 2.83 £ 0.91 mm ). Furthermore, significantly
greater percentage of mean bone fill was found in the PRF
{55.41% + 11.39%) and PRP (56.85% + 14.01%) groups com-
pared with the control { 1.56% + 15.12%) group.

Conclusions: Within the limit of the present study, there was
similar PD reduction, CAL gain, and bone fill at sites treated
with PRF or PRF with conventional open-flap debridement. Be-
cause PRF is less time consuming and less technique sensi-
tive, it may seem a better treatment option than PRP.
Howewver, long-term, multicenter randomized, controlled clin-
ical trials will be required to know their clinical and radio-
graphic effects on bone regeneration. J Periodontol 2012:83:
1489-1507.

KEY WORDS
Clinical trial; chronic perdodontitis; dental; platelet-rich
plasma; radiography; regenermtion.

* Department of Periodontics, Government Dental College and Research Institute,
Bangalore, India.

t Depantment of Conservative Dentistry and Endodontics, Government Dental College and
Research Institute,
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Periodnntitis is an infectious disease
that causes destruction of the tooth -
attachment apparatus. Untreated
periodontitis results in progressive at-
tachment loss that may eventually lead to
early tooth loss.! There are a broad range
of treatment options available, but only
some may be regarded as truly regenera-
tive procedures. Regeneration is defined
as the reproduction or reconstitution of
a lost or injured part of the body in such
a way that the architecture and function
of the lost or injured tissues are com-
pletely restored.? The aim of regenera-
tive pericdontal therapy is to restore the
structure and function of the perodontium.
Pericdontal regeneration requires an or-
chestrated sequence of biologic events,
such as cell migration, adherence, growth,
and differentiation, to have the potential
to increase the success and predict-
ability of pericdontal regenerative pro-
cedures.? According to a position paper
from the American Academy of Pern-
odontology, periodontal regenerative pro-
cedures include soft tissue grafts, bone
replacement grafts, root biomodifica-
tions, guided tissue regeneration (GTR),

doi: 10,1802 fjop. 2012, 110705
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A Reentry Study on the Use of
Bovine Porous Bone Mineral, GTR,
and Platelet-Rich Plasma in the
Regenerative Treatment of Intrabony
Defects in Humans

Paulo M. Camargo, DDS, M5*/Vajislav Lekovic, DDS, PhD™/
Michael Weinlzendar, MD, DDS**/Nikola Vasilic, DDS™*/
Milovan Madzarevic, DDS, M5™**/E Bamie Kenney, BD5c, DDS, M5™

This study compared the clinical effectivensss of a combination therapy oonsisting of
bovine porows bone mineral (BPEM), guided tissue regeneration (GTR), and platelet-rich
plasma (PRF) in the regeneration of periodontal intrabony defects in humans. Twenty-
eight paired intrabony defiects were surgically treated using a split-mouth design.
Defects were treated with BPEM, GTR, and PRF (expenmental), orwith cpen-flap
debridement (control). Clinical parameters evaluated included changes in attadhiment
level, pocketdepth, and diefect §if as revealed by resntry at & months. Frecperative
pocket depths, attachment levels, and transoperative bone measurements were similar
for the two groups. Postsurgical measurements taken at & months revealed that both
treatment modalities significantly decreased podet depth and increased clinical attach-
ment and defect §il compared to baseline. The diferences between the experimental
and control groups were 2 22+ 0.3 mm on buccaland 2 12 + 0.34dmm on fingual sites
for pocket depth, 3.05 +0.51 mm on buccal and 2 88 + 0.46 mm on fingual sites for
gainin dinical attachment, and 3.44 = 0.9 mmon bucal and 3.42 £ 0.02 mm on fin-
gualsites for defect fill. These diferences between groups were statisti ally signifi@nt in
favor of the experimental defects. The combined theapy was also clinically more efec-
tive than open-flap debridement. The superority of the experimental group could not
be attributed solely to the surgical intervention and was likely a result of the BPBM/GTRS
PRF application. Combining BPBM, GTR, and PRP was an efective modality of regener-
ative treatment for intrabony defects in patients with advanced perodont itis.

{Int J Pericdontics Restorative Dent 2005;25:49-59 )

*Azsoclate Professor, School of Dentistry, University of Californiz, Los Angeles.
**Professor, School of Dentistry, University of California, Los Angeles; and Faculty
of Stomatology, University of Belgrade, Yugoslavia.
***Private Practice, Vienna, Austria.
****Resident In Periodontics, School of Dentistry, University of California, Los Angeles.
e+ Graduate Student, Faculty of Stomatology, University of Balgrade, Yugoslavia.
weestProfessor, School of Dentistry, University of Calfornia, Los Angeles.

Comespondence to: Dr Paulo M. Camargo, UCLA School of Dentistry,
Periodontics CHS 63048, Los Angeles, Calfomia 20075, Faxc
+ (310 204 3782, e-mail: pauloc@dentnet. dent_ucla.adu

Regeneration of the periodontium
includes the restoration of bone,
cementum, and pericdontal liga-
ment.! Successful periodontal
regeneration is similar to the devel-
opment of an organ because it
requires a series of orchestrated bio-
logic events, including cell mitoge-
nesis, chemotaxis, adhesion, and dif-
ferentiation, which will result in the
formation of the functional peri-
odontal unit. Because of its multi-
factorial nature, techniques directed
at enhancing various relevant bio-
logic phenomena in pericdontal
regeneration have a greater poten-
tial to result in more favorable clini-
cal outcomes than those that ad-
dress a single avent.

Bovine porous bone mineral
(BPEM) is one of the graft materi-
als used in periodontal regenera-
tive procedures. It is prepared by
protein extraction of bovine bone
that results in a trabecular structure
of hydroxyapatite similar to human
cancellous bone and has the abil-
ity to enhance bone formation.
The combination of EPEM and
guided tissue regeneration (GTR)
has been shown to be an effective
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Efficacy of a new-generation platelet-rich

o

fibrin in the treatment of periodontal intrabony
defects: a randomized clinical trial

Bondka Klara Csifd-Nagy‘ﬁ!r, Eleondra Solyom, Vera Lili Bogndr, Annamdria Nevelits and Ferenc DG

Abstract

Background: The aim of the study was to clinically evaluate the healing of intrabony defects after treatment with a

new generation of platelet-rich fibrin [A-PRF4) respect to enamel matrix derivative (EMD).

Mathods: Thirty (30) intrabony defects of 18 patients (9 males, 9 females) were randomly treated with A-PRFL- [test,
n=15) ar EMD {control, n= 15). The following dinical parameters were recorded at baseline and & months after sur-

gery: pocket depth (PD), gingival recession (GR) and clinical attachment level (CAL). After debridement the intrabony
defects were filled with A-PRF+ in the test group, respectively with EMD in the control group, and fixed with sutures

to ensure wound closure and stability.

Results: Both treatment methods resulted in statistically significant PD reductions, respectively CAL gains six months
post-operatively. Mo statistically significant differences were found between the two groups as the mean CAL gain
was 2.33 4 1.58 mm in the A-PRF4+ group, respectively 2604+ 1.18 mm in the EMD group (o< 0.001).

Conclusion: Within the limits of this study the new-generation platelet-rich fibrin seems to be as clinically effactive
as EMD during surgical treatment of intrabony defects. Treatment with A-PRF4+ or EMD resulted in reliable clinical
outcomes. The use of A-PRF+ as a human autologous product can give 3 positive impact on periodontal healing.

Clinical Relevance A-PRF4+ may be suitable for the treatment of intrabony periodontal defects.
Trial registration number (TRN) MCT04404374 (ClinicalTrials.gow D).
Keywords: Intrabony defects, Pericdontal healing, Advanced platelet-rich fibrin, Enamel matrix derivative

Background

The main goal of the comprehensive periodontal treat-
ment is to eliminate inflammation and to prevent further
destruction of the periodontium, as well as to achieve
sustainable condition in the long-term [1]. Owver the past
decades, significant efforts have been made to develop
both materials and surgieal techniques that can predicta-
bly contribute to periodontal regeneration [2]. Nowadays,

*Cormespondence: drosifogrgmiall.oom; cstio-nagy boroka_Haragdant.
sammelwess-unshu

Departmant of Fericdontology, Faculty of Dantistry, Sammebwats
University, szentiorahy u. 47, Budapest 1088, Hungary

B BMC

regenerative periodontal therapy can restore only a part
of the original tissue to some extent, while complete peri-
odontal restoration remains idealistic [3]. Enamel matrix
derivative (EMD) was introduced to enhance periodontal
regeneration by mimicking the formation of periodon-
tal attachment tissues more than 20 years ago. They play
an important role as chemical barriers and biological
mediators in periodontal regeneration and healing [4].
Advances in cell and molecular biology have contributed
to an increased understanding of wound healing. There is
evidence that polypeptide growth and differentiation fac-
tors (GDFE%) can support wound healing and regeneration
by regulating chemotaxis, differentiation, proliferation of

0 The Authorfs) 2121 Open Aores This artide & liosrsed under 2 Creative Commons Attibution 4.0 interational License, which
permits use, sharing, adaptation, distibution and reproduction inamy medium or fomet, 2 long 25 you give appopiate oedit tothe
original authons) and the sounce, provide 2 ink to the: Creative Commones keenos, and indicate if changes were made. The mages o
other third party maberial in this artides an= induded in the artide’s Creative Commors fcenos, unkes indicated othensios ina medit ne

to the materal F rmaterial is notinduded in the artices Creative Commans lioencs and your imended wss Bnot permitted by statutary
requiation ar exomeds the permitted wse, you will reed toablain permission dirsctly from the copyright holder To view a copy of this
ficenoe, visit httpyoeativeoommonsongy foerses A0, The Creative Commons Pubic Domain Dedicrtion waiver (hitpfomtveoo
mimonsomypubliodomaineal IF) anplies to the data made availalle in this article, unless otherwise stated ina oedit ine to the data.
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Efficacy of platelet rich fibrin in the treatment of
human intrabony defects with or without bone graft:
A randomized controlled trial
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Abstract

Aim: To evaluate the efficacy of platelet rich fibrin (PRF) with or without bone graft [demineralized bomne
matriz (DEM) praft] in the treamment of intrabony defects based on clinical and radiographic parameters.
Materials and Methods: Thirty six intrabony defects in 36 patients were randomly divided into three different groups
and were eated with group A (PEF with DEM) or group B (PEF alone) or group C [open flap debridement (OFLY].
Clinical parameters such as plague index (PI). gingival index (I), probing depth (FD), relative attachment level (RAL},
and gingival recession (GR) were assassed at baseline and % months postoperatively; radiographic parameters such as
linear bone growth (LBG) and percentage in bone fll (%:BF) were calculated by using the image analysis sofiware,
Comparisons of groups were analyzed using Eruskal—-Wallis analysis of variance test, Pair-wise comparison of groups
was done by Mann—"Whimey U test, Results: Mean PD reduction and FAL gain were greater in group A (425 + 1.48,
3.22 £ 0.90) and group B 3.82 = 0.73, 3.27 = 0.65) than conwel (3.00 £ 1.21, .35 £ 0.62). Furthermore, stadstically
significant improvement in LBG and %BF was found in group A (3.47 = 0.33. 61533 = 4.34) compared w group
B (2.55 = 0,61, 49,60 + 14.08) and group C (1.21 £ 0.80, 24.69 = 15.59). Conclosions: The smudy demonstrated that PRF
improves clinical and radiological parameters compared to OFD alone in intrabony defects. Addition of DEM enhances
the effects of PEF in RAL gain and radiographic defect fill.

Key wands: Chronic periodontifiz, clinical trial, periodonfal attachment lozs, platelet-derived growth factor,

regeneration

INTRODUCTION

Various biomaterials have been used for the meatment
of intrabony defects and have demonsmated variable
resules ™! Becently biclogical meodifiers demonstrated

Access this article online
Quick Responss Cods:
‘Wabsalte:
wwwlsped.org
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10410372231 -0762. 189753

their ability to sdmulate cells which are located in
periodontal defects and resulted in proliferadon and
differentation of perodontal Ligament cells ™ Platelets
are considered as a natural source of these growth
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The effect of titanium-platelet rich fibrin on
periodontal intrabony defects: A randomized
controlled split-mouth clinical study
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1 Department of Pericdontology, Faculty of Dentistry, Atstiirk University, Erzurum, Turkey, 2 Department of
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Abstract

This study aimed to determine the contribution of titanium prepaned platelet-rich fibrin (T-
PRF) with open flap debridement (OFD) on dinical, biochemical and radicgraphic measu re-
ments of pericdontal regeneration. Twenty pericdontitis patients with bilateral intrabomy
defects and stage Il grade A perocdontitis wene included in the study. A total of 40 defects
were randomly selected for OFD alone (control group, n= 20) or combined OF D+ T-PRF
(test group, n =20). Clinical and radiographic parameters (at baseline and nine months after
surgery), and growth factor levels in gingival crevicular fluid (at baseline and at two, four, six,
and twehe weeks after surgical treatment) were also evaluated. Considering the clinical
parameters, alterations in probing pocket depth, gingival marginal level and clinical endpoint
inthe test regions treated with T-PRF significantly improved (P=0.05). Fibroblast growth fac-
tor-2 and platelet-derived growth factor-BEB levels between the two groups in the second and
fourth weeks wene also significantly different (P<0.05). Furthermore, the receptor activator
of nuclear factor kB ligand'ostecprotegernin ratio between the groups was significanthy differ-
ent in the second, fourth, sixth, and twelfth weeks (P<0.05). The bone-filling rate was also
significantly greater in the test group than in the control group (P <0.001). Compared with
OFD alone, combining T-PRF with the procedure was more successful with regands to clini-
cal, radiographic, and biochemical measurements of pericdontal regeneration.

Introduction

Perindontitis is a multifactorial inflammatory disease that destroys the soft and hard tissues
surrounding a tooth [1]. A common goal of any periodontal treatment is improving this
inflammation, reducing the probing pocket depth (FPD), and increasing the clinical attach-
ment level (CAL). Treating intraosseous defects and regenerating lost hard tissue is challeng-
ing in periodontology, and the effectiveness of nonsurgical and surgical periodontal
treatments is evaluated based on the positive effeds on bone levels [2]. When treating peri-
odontal defedts, current practice includ es open flap debridement (OFD) either alone or in

PLOS OME | htips:'doi.org/10. 137 1§ouns Lpone. 0304070 June &, 2024
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Injectable platelet-rich fibrin with demineralized freeze-dried bone
allograft compared to demineralized freeze-dried bone allograft

in intrabony defects of patients with stage-Ill periodontitis:

a randomized controlled clinical trial

Mashaal Mohammed Alshoiby' - Karim Mohamed Fawzy El-Sayed'** . Weam Elbattawy' - Manal Mohamed Hosny'
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Abstract

Aim The current randomized controlled clinical trial assessed the effect of injectable platelet-rich fibrin (I-PRF) combined
with demineralized freeze-dried bone allograft (DFDBA )} compared to DFDBA alone in the management of intrabony defects
of stage-111 periodontitis patients.

Methodology Following sample size calculation, twenty stage-111 periodontitis patients with = 5 mm clinical attachment
level (CAL)-loss and > 3 mm intrabony defects were randomized into test (I-PRF + DFDBA; n=10) and control (DFDBA;
n= 10} groups. CAL (primary outcome ), periodontal probing depth (PPD). gingival recession depth (GRD), full-mouth
plague scoms (FMPS), full-mouth bleeding scores (FMBS), radiographic linear defect depth (RLDD), and bone fill (second-
ary outcomes) were examined at baseline, 3, 6, and 9 months post-surgically.

Results I-PRF +DFDBA and DFDB A independently demonstrated significant intragroup CAL-gain, PPD-, and RLDD-reduc-
tion at 3, &, and 9 months (p <0.05), with no significant intergroup differences observed (p > 0.03). CAL-gain {mean + SD}
of 2.40 +£0.70 mm and 2.50 +0.83 mm and PPD-reduction of 3.50 £ 1.18 mm and 2.80 £0.42 mm were demonstrated for
I-PRF + DFDBA and DFDBA at 9 months respectively. Both groups showed significant intragroup RLDD improvement, with
2 RLDD of 3.58 +0.66 mm and 3.80 + 1.57 mm for I-PRF + DFDB A and DFDBA at 9 months respectively. Stepwise linear
regression analysis revealed that baseline RLDD and bone fill at 9 months were significant predictors of CAL (p<0.03).
Conclusion Within the present study’s limitations, DFDB A with or without I-PRF resulted in significant improve ment
in clinical and radiographic periodontal parameters in the surgical treatment of periodontal intrabony defects of stage-111
pericdontitis patients. Addition of I-PRF to DFDBA does not appear to significantly enhance the DFDBA’s reparative/
regenerative outcomes.

Clinical relevance Within the current study’s limitations, routinely adding I-PRF to DFDBA cannot be recommended to
significantly improve DFDBAs treatment outcomes in intrabony defects.

Keywords Platelet rich-fibrin - Allograft - Periodontal - Regeneration - Intrabony - Periodontitis
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1 | INTRODUCTION

The aim of periodontal treatment is the restoration of peri-
odontal function and esthetics by eliminating periodon-
tal inflammation and controlling of predisposing factors.!

Zhen Huang' |

Zhibin Chen' | Bing Han? | Xiangying Ouyang'

Abstract

Background: To investigate the regenerative effect of adjunctive use of guided
tissue regeneration (GTR), bovine porous bone mineral (BPBM), and platelet-
rich fibrin (PRF) in intrabony defects.

Methods: Fourteen participants were enrolled, and for each patient their left
and right two sides were randomized to the test group or control group. Only the
worst intrabomy defect on each side was analyzed. The test group received GTR,
BPEM, and PRF, whereas the control group received only GTR and BPEM. The
PRF used in the trial was fluid PRF, which combined with the BPBM to form a
BPEM-PRF complex. The patients were followed up by clinical and radiographic
evaluation for 24 months after surgery.

Results: Probing depth (PD) in the test group was significantly less than that
in the control group at 12 and 24 months after surgery, and the mean difference
was & (1.5 to 0.7 mm. Clinical attachment level (CAL) gain in the test group was
# 0.9 mm higher than that in the control group at & months after surgery, and
the difference reached 1.0 to 1.1 mm 12 and 24 months after surgery. None of the
other clinical or radiographic parameters differed significantly between the two
groups at any time-point after the surgery.

Conclusion: Compared with GTR and BPEM, the combination of GTR and
BPEM-PRF complex is more effective clinically, and results in better clinical
outcomes.

KEYWORDS
puided tizsue regeneration; pericdontal; platelet-rich fibrin; randomized controlled trials

If indicated, the regeneration of pericdontal tissues is an
important additional aim of periodontal therapy.” Guided
tissue regeneration (GTR) is an important method for the
achievement of periodontal regeneration.” In GTR, the
space between the membrane and the root is important for

1548 | & 02 American Academy of Merindoniclogy
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Platelet-Rich Fibrin in Regeneration of
Intrabony Defects: A Randomized
Controlled Trial

Gauresh Kumar Patel,* Shivali S. Gaekwad,* Sheela Kumar Gujjar,* and Veerendra Kumar 5.C.*

Background: Platelet-rich fibrin (PRF) is an autologous
non-transfusional hemo-component with a high concentra-
tion of platelets. It incorporates leukocytes, platelets, and
growth factors within the dense fibrin rnatrix and can be
used as healing biornaterial. This study assesses the adjunc-
tive use of PRF in regenerative management of intrabony
defects in comparison with open flap debridement (OFD).

Methods: Twenty-six bilateral defects (13 per group) in 13
patients were randormized as either PRF (test group) or OFD
alone (control group) sites. Probing depth (PD), clinical at-
tachment level {CAL), and bone PD were recorded. Reduc-
tion in defect depth and percentage of bone fill was
assessed radiographically. Primary outcomes assessed were
changes in PD, CAL, and percentage of bone fill, and they
were assessed at 6, 9, and 12 months. Secondary outcome
was assessment of wound healing using 2 wound healing
index (WHI).

Results: The PRF group showed significant improvermnert
in clinical parameters compared with the control group at
6, 9, and 12 months. The PRF group showed a bone fill of
45.18% = 7.57%, which was statistically significant compared
with 21.6% + 9.3% seen in the control group at the end of the
study period. The PRF group also showed significant soft tis-
sue healing and reduction in PD. WHI also showed significant
advantages for the PRF group.

Conclusion: The adjunctive use of PRF to conventional
OFD may be potentially used in the treatment of intrabony
defects. J Periodontol 201 7:88: 1192-1199,

KEY WORDS
Chronic periodontitis; clinical attachment level; growth
factors; regeneration; probing depth; wound healing.

* Department of Pericdontdagy, Jagadgur Sri Shivarathreshwara [J55) Dental Callage

and Hospital, Mysore, Kamataka, India.
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matory disease that causes de-

struction of the pericdontal ligarnent
and alveolar bone with pocket formation.!
Periodontal therapy aims to control dis-
ease activity and regenerate periodontal
structures.® In periodontiurn, regenera-
tion involves the reconstitution of new al-
veolar bone, cementurn, and pericdontal
ligarment

Predictable regeneration requires use
of barrier membranes and bone grafts of
various types. Endogenous regenerative
technology is an atternpt at in situ peri-
odontal regeneration using patient-derived
growth factors (GFs), fibrin scaffolds, and
platelet concentrates to assist recruitrnent
of progenitor fstern cells frorn neighboring
tissues?

Choukroun's platelet-rich fibrin (PRF)
imvolves the production of a leukocyte and
PRF clot by simple natural coagulation
process without bicchernical modification
of the collected blood.” Platelets contain
platelet-derived GF AB, transforming GF
B-1, and vascular endothelial GF (VEGF).
These GFs stimulate cell prolferation,
matrix remodeling, and angiogenesis.f'

Use of PRF in mandibular Class Il fur-
cation defects has shown faster healing
and bone fill.% Gingival recession treated
with PRF membrane resulted in greater
gingival thickness and complete root
coverage.”® PRF is used in sinus lift
procedures and cystic cavity and socket
augmentation procedures.” Thus, PRF
used adjunctively in surgical periodontal

Perlndomlﬂs is a progressive inflam-

doi: 10. 1902,/ jop. 2017.130710
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Abstract:

Background: Platelet-rich concentrates are the most widely uzed
ragenerativa biomatezials. Samulation and sccelaration of coft and
hard tizane healmg are due to local and continnons delivery of growth
factors and proteins, mimicking the needs of the phy=miological
wirtnd healing and reparative taane processes. This artacle aima to
evaluate the clinical eficacy of open fap debadement (OFD) with
or without platelet-rich Sbrin (PRF) in the treatment of intrabony
defecta.

Marerials and Methods: Twenty subjects with forty mtrabony
defacts were trested with ether autolowouz PEF with open-
fap debrdement (test, v = 20) or open-flap debrdement alons
{control, » = 20). Soft tee parameters inclnded: Plaque index,
sulcuz bleeding index, probing depth, relative sttachment level
and gingival marginal level (GML). The hard tissue parameters
inciuded-distances fom: Cement énamel junction to the base
of the defect (CEJ-BOD ): Alveolar cosat to the base of the defect
{AC-BOD): And CEJ to AC. The parameters were recorded

at baseline and st 9 months postoperatively caloulated uang
standardized radiographs by image-analyass software.
Recults: Statistacally significant {0.0035" ) intragroup improvements
were geen with all the hard and coft parameters in both test
and contzol provps, except for GML. Statisticelly significant
tz Were seen with the mean defect £ (CE[-BOD and
AC-BOD) (P=0.003") whes intérgroup comparisons Wese made.
Conclusions: Adjunctive nee of PRF with OFD eigmficantly
improves defect £l when compared to OFD alome. PEF has
conmsténtly béen choWing répénérative potentl; 1t iz mmple, sasy
and inexpensive biomaterial compared with bone grafta.
Key Words: Intrabony defect, open flap debndement, peniodontal
grafts, platelet rich Sbon, reconsructve 0ss20s surgesy

Introduction

The definitive goal of regenerative pefiodontal therapy aimas
at the reconstruction/regeneration of the tooth supporting
apparatuz, which has been lost because of periodontitiz or
trauma.' Pericdontal regeneration iz defined as the complete
restoration of lost tissues to their original architecture and
function by recapitulating the crucial wound-healing events
associated with their development.*

Among, the broad range of available treatment options, only
a few may be regarded as truly regenerative. A material or
technique must histologically demonstrate that periodontal
tizsue regeneration (newattachment) izformed on 2 previously
diseazed/destroyed root surface, in order to be considered
a regenerative modality.” In the last two decades, various
biomaterials*® have been developed and experimented for
periodontal tissue regeneration bazed on their endogenous
regenerative capacity, but there iz no graft material that is
considered as the gold standard.”

Platelet-rich fibrin (FRF), an antologous fibrin material
az described by Choukroun ef al. belongs to the zecond-
generation platelet concentrate with cicatricial properties.'”
The preparation of thiz material az dezeribed by Choukroun
iz a simplified and an inexpensive ( The preparation docs not
require any anticoagulants, bovine thrombin or any other
gelling agent) procedure. ™ It consists of an intimate aszembly
of cytokines, glycanic chaing, and structural ghycoproteins
enmeshed within a slow releazing fibrin network ** This
leads to more efficient cell migration and proliferation.
Thiz unique structure may act as a carrier for cells that are
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Injectable platelet-rich fibrin
polymerized with hydroxyapatite bone
graft for the treatment of three-wall
intrabony defects: A randomized

control clinical trial

Bharti Chaudhary,” Rika Singh,* R.G. Shiva Manjunath,?

Sai Karthikeyan Sai Subramanyam?

Absfract

Background: The study was aimed to compare and evaluate the clinical and radiographic outcomes of injectable
platedet-nch fibrin (HPRF) polymernzed with hydroxyapatite {(HA) bone graft and HA bone graft alone for treating
three-wall intrabony defects (IBDs). Materials and Methods: The trial was planned as a randomized, prospective
clinico-radiographic study with inclusion of 34 three-wall IBDs in patients with stage |Il peniodontitis. IEDs were
assigned randomly to one of the groups, i.e., Group | — experimental (i-PRF + HA) and Group 1l - control (HA
alone). At baseline and @ and B-month intervals, both the cinical and radicgraphic measurements were taken and
basaline and 8-month data were tabulated and imported into SP55 22 software. Student unpaired and paired
t- tests were used to find signficant diferences (p<0.05). Results: Both the groups showed substantial changes
i all elinical and radiographic measures on comparison from baseling values. On intergroup comparison, the
i-PRF + HA group reported significantly higher criginal defect resolution and onginal defect fill as compared to the
HA group. Coneclusion: FPRF polymenzed with HA graft has shown better results as compared to HA graft alone
in three-wall IBD's and therefore can be used as a better possible altemative for the treatment of three-wall IBDs.

Key words:

Alveolar bone defect, bone graft, njectable platelet-rich fibnn, intrabony defect, perindontal pocket, regeneration

INTRODUCTION

eriodontitis is a pervasive disease, which

causes the destruction of the periodontium,
and it also affects the normal function of the oral
cavity and quality of life.™ Various previous
studies as well systematic reviews state that in
Patmdssnﬂ'ﬂmghmt}nncdmhhs smlingand
toot planing (SRT) procedure leads to significant
improvement in the clinical parameters.
However, in deep periodontal pockets and
also due to the presence of fissue-invading
pathogens, SEF fails to show successful results
and thus periodontal infection may recur 9 Due
to this limitation in periodontitis patients with
deep pockets, surgical periodontal therapy is
undertaken. Furthermore, various adjuncts such
as bone grafts and bone substitutes, guided tissue
regeneration. and various combination of other
therapies are being used for the regeneration of
the lost periodontinm P For the regeneration of
lost alveolar bone during the periodontal disease
process, various bone grafts and bone substitutes
are available and are being used regularly with
successiul results. Pl Hydroxyapatite (HA) bone
graft is a biocompatible material, which helps

02023 Indian Society of Pefogo
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in bone formation through osteoconductive
mechanisms, eventnating in clinically acceptable
responses. P20

From their eveolution since the late 1990s, platelet
concentrates have gained considerable attention
due to their autologous nature as well as potential
to get favorable regenerative outcomes P The
journey of platelet concentrates has come far from
platelet-rich plasma (FRF), followed by the forus
on the next generation of platelet comcentrates,

This I an Open access |ournal, and aricles are
distributed under the terms of the Creative Commons
Alirbution-HonCommercia-ZhareAllke 4.0 License, which
allows others bo remix, tweak, and bulld upon the work
nof-commerially, 35 long 35 appopriate eredt I gven and
fhe new creations are licensed under the entical temms.
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woltersklwwer.com

How to cite this article: Chaudhary B,
Singh R, Manjunath RG, Subramanyam SK.
Injectable platelet-rich fibrin polymerized with
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dlinical trial. J Indian Soc Perodontol 2023;27:174-0.
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Evaluation of platelet-rich fibrin and
tricalcium phosphate bone graft in
bone fill of intrabony defects using
cone-beam computed tomography:
A randomized clinical trial

Mudambi Prakash Pavani, Konda Reddy Krishna Mohana Reddy," Bavigadda
Harish Reddy,' Sunil Kumar Biraggari,' C. Hema Chandra Babu, Vinay Chavan

Abstract:

Background: Platelet-rich fibrin {(PRF) is the second-generation platelet concentrate first described by Ghoukron
efal. Itincorporates leukocytes., platelets, and growth factors within dense fibnn matri, can be used in perodontal
regeneration alone or in combination with bone grafts. Aim: This study assesses bone fill in intrabony defects,
following the use of [ tricalcium phosphate (TGP) bone graft with and without PRF. Materials and Methods: Thirty
sites with intrabony defects in periodontitis patients were selected. randomly allotted into three groups: Group A
open flap debridement {OFD), Group B OFD with f TCP with PRF, and Group G B TCP. Glinical parameters such
as plaque index, gingival index, sulcus bleeding index, and PPD recorded at baseline and 8 months. Radiographic
parameters include cementoename! junction {CEJ) to base of defect, GEJ 1o alveolar crest, depth of defect, and
bonefill assessed using the cone-beam computed tomography (CBCT). The comparison between the test group
and control group in terms of clinical and rmdiographical parameters was assessed using the independent sample
t-test. Results: Significant reduction in probing depth measurements, defect fill observed in both [ TGP with PRF
and fi TGP alone groups compared 1o ©FD. However. intergroup comparison assessed using the independent
sample #est found 1o be statistically nonsignificant (P < 0.03 is considered significant). Conclusion: All three
treatment strategies resulted in significant reduction in probing depth and bone fill at & months. Bone fill achieved
in f TCP with PRF was more compared to § TGP alone and ©OFD at & months follow-up. GBCT can be accurately
used to assess the morphology of intrabony defect and also in evaluating bone fill.

Key words:

Cone-beam computed tomography, intrabony defects, platelet-rich fibrin, [ tricalcium phosphate

INTRODUCTION Traditional synthetic bone grafts are ceramics
of hydroxvapatite, tricalcium phosphate (TCT)
or combination of tweo which are resorbable
materials.l Among the tested bone substitutes,
B TCF showed significantly higher percentage
of bone fill at 24 weeks of healing.[1 It is well
tolerated and has no adverse affects such as

allergic reactions Fl

eriodontitis is a disease of the periodontium

characterized by the irreversible loss of
connective tissue attachment and supporting
alveolar bone Il Loss of attachment due to
periodontal disease can be regenerated with
definitive periodontal therapy. Intracsseous
periodontal defects of varying morphology
may have a varying regenerative potential
depending an the extent af the source of the cells
of periodontium Fl

This is an open access journal, and articles are
distributed under the terms of the Greative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creatons are icensed under the identical terms.

The periodontal regeneration requires an
orchestrated sequence of biological factors and
techniques for its successful outcome.??l The
combination of various regenerative biologic

agents and techniques has aftracted the interest
of researchers in the field of reconstructive
periodontal surgery. Autogenous bone grafting
is considered the gold standard for grafting,
although it has limitations.Fl
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i Abstract

E-mall: nagasaisowigmail. com Background. The clinical and radiographic efficacy of bone grafts and biomaterials, such as platelet-rich

) plasma and platelet-rich fibrin (PRF), for reconstructing lost periodontal structures has been well docu-

::z:mur{es mented. However, there is limited data regarding the presence of demineralized freeze-dried bone allograft
(DFDBA) in an emvironment with abundant growth factors provided by platelet concentrates.

m:ﬂi"m Objectives. The aim of the study was to compare the clinical and radiographic effectiveness of DFDBA
with PRF versus DFDBA alone in the treatment of intrabony defects.

::HT”NW"“ Material and methods. Twenty-four intrabony defects in contralateral sites were mndomily assigned

to either the DFDBA group or the DFDBA combined with PRF group. (hinical parameters, including the
plaque index (P1), the gingival index (GI), probing pocket depth (PPD), relative attachment level (RAL), and

mmﬂ I":ﬂmllii radiographic bane fill (RBF), were measured at baseline, and at 6 and 9 months. Paired and unpaired i-tests
Accepted an May 16, 2023 were wsed for intra- and intergroup comparisons.
Results. Both the Pland the Gl showed staistically significant improvements from baseline to 3 months.
Fublished anline on Aegustd, 2024 However, the intergroup comparisons did not reveal any significant differences (p < 0.05) between the
groups with regad to clinical and radicgraphic measurements from baseling to @ months.
Condclusions. Platelet-rich fibrin in combination with DFDBA did not show any additional benefit in terms
of reconstructive output in the treatment of intrabony defects compared to the use of DFDBA alone.
Keywords: plague index, gingival index, probing pocket depth, relative attachment level, radiographic
bane fill
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ABSTRACT
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Objective: The prmary objective of this study was to compare chimcally and radiographically the efficacy of autologous
platelet rich fibrn (FEF) and autogenous bone graft (ABG) obtained using bone scrapper in the treatment of infrabomy
pericdontal defects. Materials and Methods: Thirty-eight intrabony defects (IBDs) were treated with either open
flap debridement (OFD) with PEF or OFD with ABG. Clinical parameters were recorded at baseline and 6 months
postoperatively. The defect-fill and defect resolution at baseline and 6 months were calculated radiographically (ntracral
periapical radiographs [IOPA] and orthopantomogram [OPG]). Results: Simmificant probing pocket depth (PPD) reduction,
clinical attachment level (CAL) gain defect fill and defect resolution at both PRF and ABG treated sites with OFD was
observed. However, inter-group comparison was non-significant (P = 0.03). The bivanate correlation results revealed that
amy of the two radicgraphic technigues (JOPA and OPG) can be used for analysis of the regenerative therapy in IBDs.
Conclusion: The use of either FEF or ABG were effective in the treatment of three wall IBDs with anvneventful healing of the sites.

Key words: Autogenous bone graft, blood platelets, chronic periodontitis, wound healing

INTRODUCTION

Owing to their osteogenetic potential, autogenous bone
grafts (ABGs) have been widely used in periodontics
for the treatment of intrabony defects (IBD's) and can
be harvested from either exiracral or intraoral donor
sites. Among the various methods of harvesting
intracral ABG, use of bone scraper is less agpgressive.
Further, the autogenous graft material is obtained
from the adjacent areas of actual graft site, thus
avoiding second intra or exira oral surgical sites
and attendant morbidities. This autogenous cortical
bone graft mixed with blood is sufficient to augment
localized osseous defects "

Second-generation platelet concentrate, platelet rich
fibrin (PRF), developed in France by Choukroun ef al. =

in 2001, is a fibrin-matrix in which platelet, cytokines
and cells are entrapped that are released after a certain
time and can serve as resorbable membrane. PRF
is considered to be a healthy biomaterial, and was
initially used in oral implantology by its promoters,
and presently, its application has been advocated in
various disciplines of dentistry ? The present study
was conducted to compare and evaluate antologous
PEF and ABG obtained using the bone scrapper in the
treatment of intrabony periodontal defects clinically
and radiographically.

MATERIALS AND METHODS
The present randomized clinical study was conducted

between December 2010and June 2013 Ethical clearance
was obtained from institutional ethical committes.

Copyright © 2015 Dental Investigations Socety.

How to cite this article: Mathwr A, Bains VI, Gupta V, Jhingran R. Singh GP. Evaluation of intrabony defiects treated with platelet-rich fibrin or
autogenous bone graft A comparative analysis. Eur J Dent 2015;2:100-3.
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Clinical and radiographic evaluation of
nanocrystalline hydroxyapatite with or
without platelet-rich fibrin membrane
in the treatment of periodontal
intrabony defects

Enas Ahmed Elgendy, Tamer Elamer Abo Shady’

Absiract:

Background: Mano-52ed CEREMICS May representa promising class of none graft substitutes due to their improved
ossecintegrative pmpemaﬁ. r\lﬂmystﬂlne hydroxyapatite (NeHA) binds to bone and stimulate bone healing
by stimulation of nich firin {(PRF), an intimate assembly of cytokines, glycan chains,
and strucural glycoprokeins enmmmmaslm polymerized fibrin network, has the potential to accelerate
soft and hard tissue healing. The present study aims toexplore the clinical and rmdicgraphical cutcome of NcHA
bone graft with or without PRF, in the treatment of intrabony periodontal defects. Materials and Methods: In a
split-mouth study design, 20 patients having two almost identical intmbony defects with clinical probing depth
of at least 8 mm were selected for the study. Selected sites were mndomly divided into two groups. In Group I,
mucopenosteal flap elevation fi d by the pi nt of NeHA was done. In Group |l, mucopericsteal fap
elevation, followed by the piacement of NcHA with PRF was gone. Glinical and radiographic parameters wene
recorded at baseline and at §-month postoperatively. Results: Both treatment groups showed a significant
probing pocket depth (PPD) reduction. clinical attachment gain, increase bone density B-montn afier surgery
compared with baseline. However, there was a significantly greater PPD reduction and clinical attachment gain
when PRF was aoded 1o McHA. Conclusion: The MeHA bone graft in combination with PRF cemonstrated

clinical advantages beyond that achieved by the McHA alone.

Key words:

Nanocrysialline hydroxyapatite, penodontal regeneration, plateket-rich fibrin

INTRODUCTION

he ultimate goal of pericdontal therapy is

the regeneration of periodontal tissues that
have been destroyed due to periodontal disease.
Periodontal regeneration is the reconstruction of
the lost tissues as evidenced histologically in the
tormation of mew cementum, new alveolar bone,
and functionally oriented periodontal lizament.
Different modalities have been proposed to
obtain regeneration of periodontal tissues
employing various bone grafts, bone substitute
materials, guided tissue regeneration (GTR).
combination of bone grafts or bone substitutes
with GTR and growth factors P-4

Hydroxyapatites (HAs) represent a family of
bone grafting materials with a high degree of
‘biocompatibility that is largely atiributable to its
presence in natural calcified tissue P Prelimi

ceTamics may represent a promising class of
bone graft substitutes due to their improved
osseointegrative properties.™? Accordingly,
a synthetic nanocrystalline hydroxyapatite

Journal of Indian Society of Periodontology - vol 19, Issue 1, Jan-Feb 2015
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(NcHA) bone graft has been introduced
for augmentation procedures in intrabony
defects. Advantages of NcHA material are
osteoconductivity. bioresorbablity. and close
contact. A special feature of nanostructured
materials is an exiremely high number of
molecules on the surface of the material.
When the NcHA was used as a bone graft
substitute, rapid healing of critical size defects
was observed in animal experiments and in
human applications P NeHA binds to bone
and stimulate bone healing by stimulation of
osteoblast activity ™! NcHA has been used
for the ireatment of metaphyseal fractures in
orthopedic surgery.Pd ridge angmentation [
and peri-implantitis lesions. P4

Flatelet-rich plasma (FEF) is an autologous
concentration of platelets in plasma M1 FRF
has been used to enhance the clinical outcome
obfained by using bone grafts with and without
GTR in the treatment of intrabony defects.
FRY, a second-generation platelet concenirate
has been introduced by Choukroun et al. in
2001 that has several advantages over FRF.F
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Clinical and radiographic evaluation
of platelet-rich fibrin as an adjunct
to bone grafting demineralized
freeze-dried bone allograft in
intrabony defects

Abhinav Atchuta, Jagadish Reddy Gooty, Vikram Reddy Guntakandla,
Sunil Kumar Palakuru,' Satyanarayana Durvasula, Rajababu Palaparthy

Abstract

Background: Several bone graft materials are popularized in the treatment of intrabony defects. Demineralized
freeze-dried bone allograft (DFDBA) is widely used in the treatment of intrabony defects. P rieh fibrin
(PRF) is autodogous biocod preparation which helps in wound healing and regeneration. Hence, this study
focuses on evaluation of PRF, DFDBA, and their combination in the regeneration of intrabony defects.
Materials and Methods: A total of 39 sites with intrabony defects were randomly assigned into three groups:
{Group | - Open fiap cebridemnent, Group || - DFDEA alone, and Group Ill- DFDBA + PAF). Parameters such a5
probing pocket depth (PPD), relative attachment level (RAL), and radiographic bone fill were measuned at baseline,
3 months, and & months. Intragroup comparison at vanous study intervals was made using one-way ANOVA
test. Intergroup companson was made using Tukey's multipie post hoo test. Results: Reduction in the PPD and
greater difference in RAL was cbsenved ower the study period in all e three groups with greater reduction in
DFDEA + PRF group. Reduction in the radiographic defect depths was obsenved ower the study peniod in all the
three groups with The greatest reduction of 38.98% inthe DFDBA + PRF group. Howewer, no statistically significant
difference was reponted by DFDBA versus DFOBA + PRF group. Conclusion: Combination of DFDBA and PRF
improved the clinical and radiographic parameters compared to PRF and DFDBA alone. PAF was combined with
DFDEA 1o produce a synengistc effect for treating intrabony oefects in chronic periodonttis patients.

Key words:

Demineralized freeze-dried bone allograft, intrabony defects. penodontal surgery, platelet-rich fibrin

INTRODUCTIOMN exhibits ostecinductive property because of

bone morphogenetic proteins (BMEs-2, 4, 7).F

hronic periodontitis is an infectious  Flatelet-rich fibrin (FRF) is an autologous platelet

the supporting tissues of the teeth which
lead to periodontal pocket deepening, loss
of attachment and bone. The osseous defects
occurring as a result of periodontitis can
be treated employing various regeneration
methods. Feriodontal reconstruction surgery
uses a combination of a variety of biclogic agents
and methods, P which enhance the success
of regeneration by helping in cell migration.
adherence, growth, and differentiation.Fl
Autogenous bone, bone substitutes play vital
role in regeneration. The autogenous bone
grafting, though considered “gold standard” in
bone grafting procedures has certain limitations
such as, limited availabilify and complications
pertaining to donor site. Such Imitations with
regard to the autogenous bone grafts encouraged
the use of bone graft substitates in pericdontal
regem!ratim‘i_"] Demineralized freeze-dried
bone allograft (DFDBA) is an allogradt that

concenirate possessing higher amounts of
growth factors (GFs) that aid in regeneration PI
It consists of different GFs, leukocytic cells, and
their cytokines (interleukins-1.6.4 and tumor
necrosis factor-ce). Studies reported that PRF as

This is an open access journal, and arlicles are
distributed under the terms of the Creative Commaons
ARtrisution-NonCommerzsial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
nor-commercially, a5 long &s appioonate credit s ghven and he
new creations ane lcensed under the identical berms.
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Future Science

The effect of concentrated growth factors
in the treatment of periodontal intrabony
defects

Alm: To investigate the effect of concentrated growth factors (CGFs) in human
intrabony defect treatment. Methods: Thirty-one intrabony defects were randomly
treated with CGFs + bovine porous bone mineral {BPEM) or BPEM alone. Probing
depth, clinical attachment leval and hard tissue fill were evaluated at baseline and
1 year post surgery. Results: No differences in any of the investigated parameters
were observed at baseline. At 1 year post therapy, both groups showed significant
improvement in clinical parameters (p < 0.001). CGFs + BPBEM was more effective than
BPEM alone at decreasing prebing depth (4.2 + 1.2 mm vs 3.0 £ 1.6 mm) and clinical
attachment level gain (3.7 + 1.3 mmvs 2.4 £ 1.1 mm; p = 0.05). A favorable increase of
hard tissue fillwas noted in CGFs + BPEM group compared with EPEM group (p = 0.05).
The contents of growth factors in CGFs were statistically higher than those in platelet
poor plasma (p < 0.001). Conclusion: Addition of CGFs significantly improved clinical
effectiveness of EPBM for intrabony defect treatment.

Lay abstract: Concentrated growth factors (CGFs) are a new generation of platelets
concentrates, which contain abundant growth factors. We assumed that CGFs might
promote periodontal {gum) regeneration. In the present study, we used CGFs in
the treatment of periodontal intrabony defects. The results at 1 year post surgery
indicated that the addition of CGFs significantly improved the clinical effectiveness of
bone graft alone. More research is needed to better understand this effact.

First draft submitted: 2 February 2016; Accepted for publication: 12 May 2016;
Published online: 15 September 2016

Keywords: bovine porous bone mineral + concentrated growth factors « periodontal
intrabony defecis » periodental regeneration

Periodontitis is an inflammatory disease that
leads to the loss of woth-supporting tissues.
Tissue loss caused by periodontal disease is typ-
ically treated by a variety of regenerative trear-
ment modalities, including bone grafts, puided
tissue regeneration (GTR) and growth factors,
to reform the tooth's SUppOrting tisswes [1-5).
However, a3 common pmblcm of GTR
therapy is the high variability and low pre-
di.ct:lbili'ry of h:a]ing outcomes, even as
complete and  prediceable  reconstruction
of periodontal tissues is difficult to obeain
with any therapeutic plan [&7]. Specifically,

the degree of healing depends on both the
local characteristics of the intrabony defects
and the repenerative potential of the residual
periodontal tissues (453,

Polypeptide growth factors are one of the
fundamental clements in tissuc engincering,
which have shown an important role in the
growth and differentiation of cells involved
in _pc‘rimiont:l] wonnd hcaling ). Recom-
binant forms of growth factors may have
positive effects in experimental studies bur are
not practical for clinical application owing to
complexity of application and their high costs.
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Background:  The restoration of damaged periodontium, especially one-wall intrabony defects, is a major challenge for cli-
nicians. Concentrated growth factors (CGF) are a 100% autologous fibrin with multiple concentrated growth
factors. The rigid fibrin structure of CGF makes it possible to preserve or reconstruct the initial bone volume.
The aim of this study was to evaluate the clinical healing patterns after surgical application of CGF with and
without a Bio-Oss graft in one-wall infrabony defects.

Material/Methods: ~ We randomly divided 120 one-wall intrabony defects in 54 patients into 4 groups: flap surgery alone (Group 1),
flap surgery with autologous CGF (Group 2), flap surgery with Bio-Oss (Group 3), and flap surgery with CGF+Bio-
0Oss (Group 4). Clinical parameters such as probing depth (PD) and clinical attachment level (CAL) change were
recorded at baseline and at 6 and 12 months postoperatively.

Results: At 12 months postoperatively, Group 2 showed significant improvement in clinial parameters over Group 1
(P<0.05) and the results were significantly greater in Groups 3 and 4 compared to the other groups (P<0.05).
Although no signifiant difference was noted between Groups 3 and 4 in clinial parameters (P>0.05) com-
pared to Group 3, the mean change of CAL at 6-12 months in Group 4 was not significant (P>0.05).

Conclusions: CGF reduced periodontal intrabony defects depth and, when mixed with Bio-Oss, CGF showed better results in
the eary period and the effect was more stable.

MeSH Keywords: Chronic Periodontitis « Receptors, Growth Factor » Therapeutics
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Clinical and radiographic evaluation of the use of PRF, CGF,
and autogenous bone in the treatment of periodontal
intrabony defects: Treatment of periodontal defect by using
autologous products
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Abstract

Background: The purpose of this randomized clinical study was to clinically
evaluate and compare the efficiencies of platelet-rich fibrin (PRF), concentrated
growth factor (CGF) and autogenous bone graft (ABG) in the treatment of intra-
bony pockets and to assess the alveolar bone gain (AR gain) radiographically
{panoramic and CBCT images).

Methods: Eighty intrabony pockets were divided into four groups: ojnly open
flap debridement (OFD), OFD+PRF, OFD+CGF and OFD+ABG; each group
consisted of 20 defects. Plague index (P1), gingival index (GI), probing depth
(PD), clinical attachment level (CAL), and tooth mobility (TM) by using Peri-
otest M device were evaluated. Radiographic imapes were also taken to evaluate
the AB gain. PRF was produced using a protocol of 2,700 RPM for 12 min and
the relative centrifugal force (RCF) was evaluated. CGF was prepared as follows:
2 min 2700 rpm, 4 min 2400 rpm, 4 min 2700 rpm, 3 min 300 rpm.

Results: The study results revealed a similar improvement in PI and GI val-
ues in all groups (p > 0.05). There was a statistically significant decrease in PD
and CAL in favor of ABG group at day 180 in comparison with other groups
{p = 0.001). There was also a statistically significant decrease in TM and alve-
olar bone height loss (ABHL), whereby the AB gain gradually increased among
the groups with the best group being ARG, followed by CGF, PRF, and control
groups, respectively (p = 0.001).

Conclusions: The study results support the treatment of periodontal intrabony
pockets using OFD in combination with ABG, CGF, and PRF, as ABG showed
the best results followed by CGF and PRE.

KEYWORDS
perindontal pocket, pericdontitis, platelet-rich fibrin, regeneration
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