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ABSTRACT: Periodontitis is the one of the most common diseases affecting the oral cavity. It is defined as chronic
inflammatory disease affecting the supporting structures of the teeth ultimately leading to tooth loss. There are various
treatment modalities ranging from conventional scaling and root planning to surgical therapies. However, all these
treatments focus on reducing the inflammation and arresting the disease progression but does not regenerate the lost tissues.
Over the past two decades, various regenerative periodontal therapies, such as guided tissue regeneration, enamel matrix
derivative, bone grafts, growth factor delivery and the combination of cells and growth factors with matrix-based scaffolds
have been developed to target the restoration of lost tooth-supporting tissues. this review highlights various regenerative
treatments for the management of periodontitis.
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INTRODUCTION

Periodontium consists of tooth-supporting structures which includes gingiva, cementum, periodontal ligament and alveolar bone.
Periodontitis is a chronic inflammatory disease which affects both soft and hard tissues of the oral cavity leading to degradation of
periodontal tissues, causing tooth movement and eventually tooth loss. Treatment strategies focus on plaque removal and local
inflammation control, such as scaling and root planing and surgical treatments. Those therapies attempt to minimize symptoms and
prevent disease progression, but cannot restore the attachment of periodontal tissues to teeth and the original periodontal tissues.
(1,2,3)

The goal of regenerative periodontal therapy is the reconstruction of the lost periodontal structures Therefore, the functions of teeth
and dentition remain impaired after the treatments. Some regenerative approaches, such as guided tissue regeneration and bone
grafts, were developed to achieve periodontal tissue formation. However, clinical outcomes of those approaches are variable and
unpredictable. Therefore, it is imperative to develop alternative regenerative strategies to restore the structures and functions of
periodontal tissues for periodontitis patients. In this paper, we overview periodontal tissue regeneration strategies.(5,6,7,8,9)

BONE SUBSTITUTES

The application of bone substitutes is based on the assumption that these materials facilitate the regeneration of alveolar bone and
root cementum, and create the space needed for the regeneration process. They are divided according to their characteristics as:
materials containing bone-forming cells (osteoneogenesis), growth factors (osteoinductivity), or materials serving as a scaffold for
bone regeneration (osteoconduction).(10)

DEMINERALISED BONE MATRIX

Demineralized bone matrix (DBM) is bone that has been acid-treated in order to remove the mineral matrix, while maintaining the
organic matrix and growth factors such as bone morphogenetic protein (BMP), insulin growth factor (IGF), transforming growth
factor (TGF), or fibroblast growth factor (FGF). In proportion, 93% of a DBM is represented with collagen and 5% with growth
factors. Since some growth factors are maintained, DBM can show osteoinductive capabilities and osteoconductive properties by
the presence of a collagen structure.(11)
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PLATELET RICH PLASMA

Platelet-rich plasma (PRP) is generally used as a gel that is easily obtained with the patient’s blood. Blood is centrifuged through
gradient density, and the resulting blood platelets are mixed with thrombin and calcium chloride. Hence, PRP includes an important
concentration of platelets and fibrinogen, as well as growth factors such as platelet derived growth factors (PDGF), vascular
endothelial growth factor (VEGF), IGF, and TGF. PRP is expected to show pro-coagulant effects due to platelets; however, there
is no evidence in the literature of benefits for the addition of PRP to accelerate bone healing.(12)

BMPs

Bone morphogenetic proteins (BMPs) are osteoinductive growth factors included in the transforming growth factor f (TGF-p)
superfamily. They are produced by osteoblasts and are largely involved in the skeletogenic process, enabling ectopic bone
formation. BMP play a role in the recruitment of osteoprogenitor cells in bone formation sites. Genetic engineering allows to
synthetize recombinant human BMP (rhBMP-2 and rhBMP-7), which can be produced in large quantities and limit risks of
contamination.(13)

HYDROXYAPITITE

Hydroxyapatite (HA) is part of the apatites family, which are crystalline compounds with crystalline hexagonal lattice. HA has the
specific formula (Caio(PO4)s(OH)2) and is the primary mineral component of teeth and bones. Thus, HA is extremely
biocompatible and does not promote an inflammatory response. Natural HA is porous with a various porosity depending on the
bone site that is extracted (for example 65% porosity and pores from 100 to 200 um for trabecular bone), which allows
osteoconductive properties.(14)

SYNTHETIC BONE SUBTITUTE
CALCIUM SULFATE

The first therapeutic success using calcium sulfate (CaSOa) as a bone substitute was reported in 1892. However, this material also
called “gypsum” or “plaster of Paris” and has only been FDA accepted in 1996. Calcium sulfate offers many advantages as it
presents a structure similar to bone, it is osteoconductive, inexpensive, and available in different forms (hard pellets and injectable
fluids). It does not generate allergic reactions. Moreover, calcium sulfate has a crystalline structure that is osteoconductive, onto
which bone capillaries and perivascular mesenchymal tissue can invade. Calcium sulfate resorbs rapidly in 1-3 months. This
resorption creates porosity while stimulating bony ingrowth. (15,16)

CALCIUM SULPHATE CEMENTS

Calcium phosphate cements (CPCs) were invented in 1986 by Brown and Chow and were FDA approved for the treatment of non-
load-bearing bone defect in 1996 (concerning tetracalcium phosphate and dicalcium phosphate dihydrate products). This
bioresorbable material can stay in the body for long up to 2 years without resorption, depending on its formulation.(17)

B-TRI CALCIUM PHOSPHATE

B-tri-calcium phosphate (B-TCP) (Cas(PO.)2) has largely been used as a bone substitute for more than 25 years, mainly for
orthopedics and dentistry applications, and is considered as the “gold standard” for synthetic bone. It is a biocompatible and
bioresorbable material with properties similar to the inorganic phase of bone. B-TCP is osteoconductive.(18,19)

POLYMER BASED BONE SUBSTITUTE

Although natural polymers such as collagen exist and are slightly used alone rather than in combination with HA; for example, this
section (synthetic bone substitutes) will be focused on synthetic polymers. They can be nondegradable (like
poly(methylmethacrylate) or PMMA) or fully biodegradable, thus allowing a total bone replacement in time (e.g. polylactic acid
(PLA)) without remaining foreign bodies. Initially used as graft extenders, researches focus on synthetic polymeric bone substitutes,
especially in the field of tissue engineering. Polyesters like poly(e-caprolactone) (PCL), for example, can be synthetized by
mimicking the collagenic matrix, offering a structural porosity and osteoconductive properties.(20,21)

GUIDED TISSUE REGENERATION

The biologic principle of GTR is based on observations indicating that periodontal regeneration occurs when the epithelial and
connective tissue cells are selectively excluded from colonizing the root surfaces and the periodontal defects. Following the
application of a mechanical barrier, cells from the periodontal ligament and from the alveolar bone will selectively repopulate the
artificially created space.(22)

ENAMEL BONE MATRIX

Acellular cementum is the most important tissue for the insertion collagen fibers. It plays the largest role in attaching the tooth to
the alveolar socket. Studies by Slavkin and Boyde [2] and Slavkin have shown that proteins, se- creted during tooth development
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by the Hertwig root sheath, play a crucial role in the formation of acellular root cementum. These proteins, referred to as enamel
matrix proteins, constitute the largest proportion of the enamel matrix. They consist of a whole family of proteins, of which 90%
are amelogenins, and the remain- ing 10% prolin-rich nonamelogenins, tuftelin and other serum proteins.(22,23,24,25)

EMD positively influences periodontal wound healing in humans. The goal of the current overview is to present, based on the
existing evidence, the clinical indications for regenerative therapy with EMD. Surgical periodontal treatment of deep intrabony
defects with EMD promotes periodontal regeneration. The application of EMD in the context of non-surgical periodontal therapy
has failed to result in periodontal regeneration. Surgical periodontal therapy of deep intrabony defects with EMD may lead to
significantly higher improvements of the clinical parameters than open flap debridement alone. The results obtained following
treatment with EMD are comparable to those following treatment with GTR and can be maintained over a longer period.(26)

COMBINATION THERAPY

Several experimental and clinical studies have shown that the success of regenerative periodontal therapy is limited by the available

space under the mucoperiosteal fl ap. Particularly in noncontained intrabony defects, which due to their anatomy cannot ensure
suffi cient support for a bioresorbable membrane, the application of various combination therapies has been proposed. Despite the
fact that combination approaches have not yet been proven to yield clear advantages over the use of single materials, they appear
to be benefi cial in the treatment of wide intrabony defects.(27)

FACTORS INFLUENCING REGENERATIVE PERIODONTAL THERAPY

1. Patient-related factors

2. Morphology of the periodontal defect
3. Flap design

4. Suturing techniques/fl ap adaptation
5. Postoperative protocol(28)

CONCLUSION

The success of periodontal regeneration not only involves the experience and skills of the clinicians but also depends on variety of
factors from the selection of the suitable regenerative materials and techniques to the dental armamentarium. A variety of surgical
techniques and products for regeneration -have been available with substantial research evidence reporting on their efficacy. The
clinician should make their choice for the best suitable regenerative modality based on general and site specific factors and with
respect to the natural healing events occurring post operatively.
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