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Abstract
Background
Periodontitis is a chronic multifactorial inflammatory disease that is widespread worldwide and, when advanced, 
leads to tooth loss and reduced quality of life. The etiology of periodontitis is due to the occurrence of pathogenic 
lesions, inflammatory and immune states of the host and systemic risk factors. For effective prevention and 
treatment of periodontitis, a thorough diagnosis, elimination of causes and reduction of modifiable risk factors are 
of primary importance. 

Objective
The objective this review is to provide current concepts of periodontitis treatment. 

Materials and Methods
Inclusion Criteria: included clinical trials that evaluated the effects of using new approaches to periodontitis 
therapy and written in English.
Data Extraction: A comprehensive electronic literature search was performed in the following databases: PubMed, 
PMC, Science Direct, and Scopus using the Medical Subject Heading (MeSH) terms: biofilm, oral microbiome, 
new treatments, essential oils, oral care products, and periodontitis.156 articles were found and 100 full-text arti-
cles of high methodological quality were selected. 

Results
This review focuses on non-surgical periodontal therapy (NSPT) (subgingival treatment, laser therapy and pho-
todynamic therapy) and adjunctive chemotherapeutic approaches such as systemic and topical antibiotics and 
antiseptics, subgingival pocket irrigation.

Studies have demonstrated the effectiveness of non-surgical periodontal therapy in reducing clinical parameters 
such as probing depth (PD), clinical attachment level (CAL), bleeding on probing (BOP) and plaque index (PI). 
For successful prevention and treatment of periodontitis, the following are of primary importance: Careful diag-
nosis, elimination of causes and reduction of modifiable risk factor.
Conclusions
The long-term success of periodontal therapy depends on maintaining good oral hygiene and adhering to regular 
periodontal maintenance visits. This highlights the need for ongoing periodontal care even after initial treatment.

Citation : Hakobyan, G. et al. (2024). Current Concepts of Non-Surgical Periodontal Therapy in Chronic Periodontitis. J Dental 
Oral Health., 5(2): 1-10.
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Introduction
Periodontal diseases are currently among the most common in 
dental practice and affect patients of all age groups. 

Periodontitis is a common disease affecting 11% of adults 
worldwide in advanced cases (Kwon et al., 2021). 
A sharp increase in the prevalence of periodontal diseases, the 
loss of a large number of teeth, disruption of the act of chewing 
and speech, the impact on the general condition of the body 
and a decrease in the quality of human life make it necessary 
to consider periodontal diseases as a special section of dental 
science, and the problem is made not only general medical, but 
also social (Nazir, 2017). 
Several factors play a major role in the development of 
periodontitis (Genco & Borgnakke, 2013).

Periodontitis associated with the accumulation of dental 
plaque (which will be referred to as dental biofilm/biofilm), 
and characterised by progressive destruction of the teeth-
supporting apparatus, including the periodontal ligament and 
alveolar bone (Kwon et al., 2021).

The common features of periodontitis include gingival 
inflammation, clinical attachment loss, radiographic evidence 
of alveolar bone loss, sites with deep probing depths, mobility, 
bleeding upon probing and pathologic migration (Abdulkareem 
et al., 2021). 

Virulence factors from these periodontal pathogens stimulate 
the host macrophages, and other inflammatory and constituent 
cells, leading to the production of a range of pro-inflammatory 
cytokines such as tumour necrosis factor (TNF)-α, interleukin 
(IL)-1β and prostaglandin E2 (PGE2) (Santonocito et al., 2022; 
Gemmell et al., 1997; Luchian et al., 2022).

The presence of these pro-inflammatory cytokines and virulence 
factors stimulates the production of matrix metalloproteinases 

(MMPs) by macrophages, fibroblasts, junctional epithelial 
cells, and neutrophils (Checchi et al., 2020). The resulting 
MMPs then mediate the destruction of collagen fibres in 
periodontal tissues, especially periodontal ligaments. (Genco & 
Borgnakke, 2013). In addition, the pro-inflammatory cytokines 
induce the expression of receptor activator of nuclear factor κB 
ligand (RANK-L) on the osteoblasts and T helper cells (Cekici 
et al., 2014; Di Benedetto et al., 2013).

The resulting RANK-L on the osteoblasts and the T helper 
cells then interacts with receptor activator of nuclear factor κB 
(RANK) on osteoclast precursors, which results in the genesis 
of osteoclasts and their maturation. The mature osteoclasts 
mediate alveolar bone destruction (De Leon-Oliva et al., 2023). 
It is well known that the treatment of periodontitis involves 
complex treatment, that is, the impact on both the etiological 
factors and the pathogenetic mechanisms of the inflammatory 
process, as well as the use of symptomatic treatment (Cekici 
et al., 2014).

The lack of early diagnosis and timely therapy in patients with 
this disease in a short time can lead to rapid destruction of 
periodontal tissues and tooth loss. If the disease is diagnosed at 
a late stage, successful treatment is a difficult task (Roshna & 
Nandakumar, 2012; Shaddox & Walker, 2010). 

According to the 2017, World Workshop on the Classification 
of Periodontal and Peri-Implant Diseases and Conditions new 
periodontitis classification categorises the disease based on 
a multi-dimensional staging and grading system emphasized 
the need for identifying a standard mode of therapy for the 
treatment of Periodontal and Peri-Implant Diseases (Papapanou 
et al., 2018).

The European Federation of Periodontology (EFP) has 
published the first official evidence-based guidelines for the 
treatment of stage I, II and III periodontitis(fig.1) (Sanz et al., 
2020).

Figure 1: Guidelines for the treatment of stage I, II and III periodontitis

Keywords : periodontal disease, biofilm, dental plaque, oral hygiene, non-surgical periodontal therapy.
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In the clinical practice guideline from the European Federation 
of Periodontology (EFP), a clear definition of the desired 
outcome after treatment of Stage I-II periodontitis has been 
established.

After completion of periodontal therapy, the effectiveness 
of treatment is determined by the health of the gums with a 
reduced periodontium (bleeding on probing in < 10% of areas; 
shallow probing depth of 4 mm or less and no areas of 4 mm 
with bleeding on probing).
Reduction in BOP and PI, PD and improvement in CAL are 
valuable indicators, reduction in these parameters means 
reduction in inflammation and improvement in oral hygiene 

respectively (Sanz et al., 2020; Tonetti et al., 2018;Papapanou 
et al., 2018). 

The main risk indicators and risk factors for periodontitis are 
shown in fig2.

Etiologic factors include complex dynamic interactions 
between specific bacterial infections, destructive host immune 
responses, and environmental factors such as smoking (White 
et al., 2018; Grossi et al., 1994; Mealey & Oates, 2006).

Periodontitis is difficult to treat due to the etiology of the 
disease. 

Figure 2: Risk factors for periodontitis

The aim of this review is to provide current concepts of 
periodontitis treatment. Both clinical and biological rationales 
will be discussed.

Various approaches applied for the treatment of periodontal 
disease include surgical intervention, mechanical therapy and 
use of pharmacological agents (Glickman & Smulow, 1965; 
Tariq et al., 2012; Kumar et al., 2012).

Medications are specifically used for better management of 
periodontitis and include antimicrobials that change microbial 
flora in periodontal milieu and host response modulating 
agents which modify host response like reduction of excessive 
enzymes level, cytokines, prostaglandins and osteoclast 
activity (Radu et al., 2024; Tariq et al., 2012). 

In addition to regular dental checkups, proper oral hygiene 
practices, and the use of natural oral care products. Once 
adequate home care or biofilm control has been achieved, 
scaling and root planing should be performed in areas with 
a periodontal probing depth of 5 mm or more. This phase of 
treatment should be combined with correction of local factors, 
extraction of hopeless teeth, and treatment of active carious 
lesions, piezoelectric or ultrasonic scalers may be used in 

conjunction with hand instruments (Hatem Alassy, et al., 2021; 
Matia et al., 1986).

Occlusal adjustments should be considered to eliminate flutter, 
severe mobility, or excessive centric and lateral excursion 
contacts (Oosterwaal et al., 1987; Davies et al., 2001; Deas et 
al., 2006).

The status of subgingival irrigation in the management of 
periodontitis remains a topic of debate. Several studies indicated 
the impact of subgingival irrigation as a monotherapy and in 
combination with root planning and revealed that subgingival 
irrigation with a variety of agents reduced the amount of 
gingival microbial load (Harrel et al., 2006; de Andrade et al., 
2017).

Subgingival irrigation helps to diminish gingival inflammation 
despite unchanged plaque levels by diluting plaque toxicity, 
interference with subgingival plaque maturation, or possibly 
by washing away unattached plaque. Pocket irrigation is able 
to reduce microbial load in the pocket and offers some better 
clinical parameters like pocket depth, bleeding of gum etc, but 
is associated with a major drawback of showing erratic results, 
which is probably attributed to short residence time of the drug 
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in the periodontal pocket (Stambaugh, et al., 1981; Abullais et 
al., 2015).

After mechanical debridement, the microbial load drops to 
0.1%.However; it recolonizes within a week this time with 
less pathogenic composition. In this perspective, the concept 
of one stage, full-mouth disinfection was introduced in 1995 
for the avoidance of re-infection from microbial reservoirs 
and showed potential results. Objective of this concept was to 
eliminate or at least suppress all periodontopathogens in a very 
short time period not only from the periodontal pockets but 
also from all intraoral niches such as tongue, tonsils and mucus 
membrane (Fine et al., 1994; Tariq et al., 2012).

Chlorhexidine is widely considered the gold standard of 
treatment due to its powerful antimicrobial properties 
(Shirmohammadi et al., 2013).

The use of lasers is also being investigated as a new technique 
for the treatment for periodontal disease (Poppolo Deus & 
Ouanounou, 2022; Richards, 2015; Elavarasu et al., 2012). 
Several features, such as ablation or vaporization, hemostasis, 
and sterilization effects, make this laser treatment technique 
as an adjunct or alternatives to conventional mechanical 
periodontal therapy. The CO2 and Neodymium-doped: Yttrium-
Aluminum-Garnet (Nd:YAG) lasers have been approved for 
soft tissue treatment and Erbium–doped: Yttrium–Aluminum-
Garnet (Er:YAG) laser has been introduced which can be used 
for periodontal hard tissues treatment such as root surface 
debridement, as well as soft tissue management (Ciurescu et 
al., 2024; Laky et al., 2021; Gurpegui et al., 2022).

The authors feel that more extensive research has to be 
carried out to confirm the usefulness of laser as a technique 
for treatment of periodontal diseases, especially in terms 
of chances of recolonization of microorganisms after laser 
treatment as compared to other techniques used (Lopes et al., 
2008; Munteanu et al., 2022; Bundidpun et al., 2018; Munteanu 
et al., 2017).

Since the most serious factor to consider in periodontal tissue 

inflammation is the persistence of periodontal tissue in the 
periodontal cavity, the normalization of the level of microflora 
in the periodontal cavity provides good treatment is the main 
task of the filling of teeth with the use of medicinal preparations 
of various types to create a spectrum of fast-acting agents. Thus, 
the most widespread use of various drugs in the treatment of 
chronic generalized periodontal disease has been obtained by 
antibacterial drugs, which are divided into two main groups 
(Amato et al., 2023; Addy & Martin, 2003).
1.	 Antiseptics: substances that have a small group of 

selective treatment activity. Interacting with enzymes 
and proteins of the cells of microorganisms, they cause 
coagulation, facilitating the elimination of pathogenic 
proteins of microflora in the areas of tissue;

2.	 Antibiotics: substances of blood natural problems or 
substances of semisynthetic origin, time also davtyn 
possessing enzymes direct polishing action improves 
again stgenopathogenic painful microflora procedure 
atsome inflammation section of the periodontium. A 
recent systematic review examining the benefits of 
systemic antibiotics as adjunctive therapy in the treatment 
of moderate to severe periodontitis found that systemic 
antibiotics might be considered as adjunctive therapy in 
the treatment of moderate to severe periodontitis.

3.	 Wides preadusere caption receive treatment metronidazole 
tissues drugs most list leaves basedon. In relation to 
polyurethane, recently in periodontology the basis of 
depth antimicrobial modern chemotherapy have become 
to use new antibacterial liquids, preparations from the 
group of biofluoroquinolones of the IV generation.

Local antibiotic treatment includes minocycline microspheres 
and doxycycline and systemic treatment includes amoxicillin, 
metronidazole, azithromycin and doxycycline regimen with 
dosages depending on the severity of the disease and other 
general aspects of the patient but they may not be effective 
for all strains especially P. gingivalis (fig.3) (Teughels et al., 
2020;Patil et al., 2013; Sholapurkar et al., 2020; H R et al., 
2019; Krayer et al., 2009; Nibali et al., 2019; Teughels et al., 
2020; Bland et al., 2010; Herrera et al., 2002; Horz et al.,2007; 
Mombelli, 2018).

Figure 3: Recommended systemic antibiotic dosing regimens.
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Systemic antimicrobials used in combination with SRP are 
effective in terms of CAL and PPD changes. However, it 
should be remembered that systemic antibiotics are an adjunct 
to mechanical periodontal therapy and should not be used 
as monotherapy. The use of systemic antibiotics should be 
limited to, aggressive periodontitis and recurrent or refractory 
cases that cannot be cured by other therapeutic methods. 
Indiscriminate use of systemic antimicrobials may lead to the 
development of antibiotic resistance (Cuevas-Gonzalez et al., 
2023; Slots & Ting, 2002).

To reduce the risks of adverse effects of systemic antimicrobial 
therapy, efforts have led to the development of local delivery 
of antimicrobial and antiseptic agents (LAD) directly into the 
periodontal pocket by placing high concentrations of antibiotic 
or antiseptic in direct contact with the root surface without 
significant systemic.

Among the first resorbable systems developed was AtridoxTM, 
a 10% doxycycline formulation (50 mg in a bioresorbable gel 
system). The polymer gel fills and conforms to the shape of the 
pocket, then hardens to a wax-like consistency when in contact 
with sulcular fluid (Hanes & Purvis, 2003).

The early success of Atridox™ led to the development of 
other absorbable systems such as minocycline microspheres 
(Arestin™), chlorhexidine gluconate chips (PerioChip™) and 
gel (Chlosite™), and metronidazole gel (Elyzol™) (Bonito et 
al., 2005; Bhansali, 2014).

Topical anti-infective agents have resulted in significant 
additional reductions in PPD or increases in CAL.

The etiopathogenesis of periodontal diseases consider not only 
specific periodontopathogens, but also synergistic and dysbiotic 
microbial communities that lead to unresolved inflammation 
due to changes in the host’s immune-inflammatory response 
(Hajishengallis & Lamont 2012;Caton et al., 2001; Botero et 
al., 2013; Haas et al., 2012).

As a result, new treatments aimed at restoring a healthy oral 
microbiome and periodontal health are currently being studied, 
which may explain the beneficial effects of probiotics on 
periodontal health.

The World Health Organization (WHO) defined probiotics 
as “live microorganisms which, when administered in 
appropriate amounts, confer a health benefit on the host.” Most 
probiotics currently in use are lactic acid bacteria of the genera 
Lactobacillus and Bifido bacterium, although fungi, Bacillus 
species, Clostridium, Propionibacterium, and Gram-negative 
bacteria such as Escherichia coli are probiotically involved 
in the host’s immune-inflammatory response because they 
can induce the secretion of antimicrobial peptides or anti-
inflammatory molecules (Food and Agriculture Organization 
of the United Nations (FAO), 2006; Foligné et al., 2013; 
Grenier, 1996; Teanpaisan et al., 2011; Zhao et al., 2012).

A recent systematic review assessed the effects of probiotics on 
clinical, microbial, and immunological outcomes when used 
as an adjunct to probiotics. Results showed significant benefits 
of probiotics in both PPD and CAL when baseline mean PPD 
values were ≥ 5 mm (Ho et al., 2020).

However, further studies are needed to evaluate the use of 
different therapeutic regimens of probiotics in the treatment of 
periodontitis.

Specialized pro-resolving mediators (Omega-3 polyunsaturated 
fatty acids). In general, act as receptor agonists, controlling the 
resolution of inflammation and promoting healing SMP).

The evidence for the use of pro-resolving mediators in the 
treatment of periodontitis is still in the preclinical stages. The 
main results showed that these mediators lead to an increase in 
bone tissue and, consequently, bone regeneration by reducing 
inflammatory cell infiltration and osteoclast activity (El-
Sharkawy et al., 2010; Castro Dos Santos et al., 2020).

The results suggest that Omega-3 has potential benefit in 
reducing periodontal disease progression and improving 
outcomes that need to be confirmed by clinical studies (Van 
Dyke , 2011; Van Dyke, 2017; Balta et al., 2017; Serhan et al., 
2008; Stańdo et al., 2020).

Regeneration of the alveolar bone support and attachment 
apparatus can be achieved by regenerative surgical procedures 
such as root biomodification, use of bone substitute grafts, 
guided tissue regeneration (GTR) and growth factors (Ramseier 
et al., 2012).

The use of platelet-rich plasma is currently one of the few ways 
to modulate and improve wound healing and fight infections 
without the use of drugs.

Platelet-rich plasma is a proven source of growth factors such 
as PDGF, TGF, IGF, VEGF, EGF, platelet-derived angiogenesis 
factor and platelet factor IV (Everts et al., 2020).

Autologous plasma enriched with platelets and fibrin is an 
endogenous source of growth factors obtained by separating 
whole blood by density gradients.

PRP therapy - injections of platelet-rich autologous plasma 
(PRP) yavlyetsya One of the methods of treating parodontit, 
since platelets contain numerous growth factors and cytokines 
that promote the regeneration of damaged tissues (Jalaluddin 
et al., 2017; Döri et al., 2007). Due to these factors, platelet-
rich plasma injected into tissues leads to the formation of new 
capillaries, normalization of hemodynamics, tissue aeration 
and metabolism. Delivery of autologous platelets to periodontal 
wounds can increase the local concentration of growth factors, 
which may improve healing outcomes.

The positive effect of PRP on bone healing is attributed to the 
angiogenic, proliferative and differentiating effect of PDGF 
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and TGF present in high concentrations (Trombelli et al., 2002; 
Okuda et al., 2005).

The advantage of PRP therapy is that platelet-rich plasma can 
accelerate the regeneration of bones, cartilage and epithelium, 
since the regeneration process is universal and differs only in 
duration. Another advantage of PRP therapy is the improvement 
of microcirculation and metabolism, which stimulates local 
immunity (Döri et al., 2007; Yassibag-Berkman et al., 2007).
PRP therapy eliminates the possibility of infection and allergic 
reactions.

Direct contraindications to the introduction of PRP injections 
are only problems with bleeding and/or consequences of 
bleeding, manifested by a decrease in the number of platelets 
below 100,000/μl and anemia (hemoglobin below 90 g/l), as 
well as intolerance to anticoagulants and coagulants.

In addition, it is recommended to exercise caution and a 
selective approach when prescribing the procedure to patients 
with blood clotting disorders, febrile patients, individuals with 
oncopathology, active herpes and other viral infections.
Plastic surgical therapy is used when non-surgical therapy is 
ineffective and Plastic surgical therapy includes removal of 
necrotic tissue and flap surgery, bone grafting, guided tissue 
regeneration and gingival grafting (Zucchelli & Mounssif, 
2015; Carnevale & Kaldahl, 2000; Stavropoulos et al., 2021).

Periodical monitoring and assessment of the periodontal 
status are important to evaluate the outcome of treatment, 
These include regular dental examinations, periodontal 
examinations, radiographic assessments and comparison of 
clinical parameters such as pocket depth and attachment levels. 
There is a growing trend in the use of herbal medicine in the 
complex treatment of periodontal disease.

In the case of periodontal disease, various herbs such as 
turmeric, neem, aloe vera, pomegranate, catechu, tulsi, 
clove, lemon grass, green tea, tea tree oil, peppermint, garlic, 
pineapple, oak bark, babul, bakul, sage are currently used. 
Herbal medicine, coriander, moringa, amla, guava and grape 
seed extract have been shown to have a number of therapeutic 
effects including anti-inflammatory, antipruritic, antihalitosis, 
antiresorptive, antioxidant, antibacterial, antifungal, antiviral 
and antimicrobial properties. However, they should be used 
under the supervision of a dentist to ensure optimal results 
and effectiveness (Gawish et al., 2023; Tidke et al., 2022; Al-
Maweri et al., 2020; Boyapati et al., 2024).

Plant compounds with antibacterial properties are used in 
mouthwashes and other dental care products to reduce bacterial 
adhesion and plaque formation, and reduce inflammation 
associated with periodontal disease, as shown in the ONI table. 
They are available as mouthwashes, gels, or as an adjunct to 
scaling procedures.

Periodontitis can be treated with various nanomaterials such as 
liposomes, lipid and polymer nanoparticles, and dendrimers.

Another emerging area of interest is immune modulatory 
therapy, this approach involves the use of biologics such as 
monoclonal antibodies and cytokine inhibitors to target specific 
immune pathways involved in periodontal pathogenesis.

Regenerative therapy aims to promote the regeneration of 
periodontal tissues, may include the use of growth factors, 
stem cells, tissue engineering techniques and scaffolds to 
stimulate repair.
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