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ABSTRACT  

While scaling and root planing is an affordable strategy for treating periodontitis in its initial stages, it is unable 

to completely eliminate subgingival pathogens and to stop the loss of progressive attachment in certain cases. 

For some patients, the degree of clinical attachment gain and probing depth reduction offered by nonsurgical 

periodontal treatment might be enhanced by the supplementary administration of hyaluronic acid (HA) right 

after scaling and root planing is completed.  

This article analyzes the evidence for the effectiveness of HA, explores the justification for its prescription, and 

lists relevant practical concerns that should be considered when using HA as an adjunctive periodontal therapy.  

HA generates a variety of beneficial effects, including the enhancing of wound healing, in a manner which is 

similar to periodontal tissues. HA is already widely used in different medical fields and has exciting potential 

uses in dentistry. HA can be used as an adjunctive periodontal treatment for patients with gingivitis and 

periodontitis, greatly improving their quality of life in the process. 
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1. Periodontal Disease 

Periodontitis is a chronic multifactorial 

inflammatory disease associated with 

dysbiotic plaque biofilms and characterized 

by progressive destruction of the 

tooth‐supporting apparatus. Its primary 

features include the loss of periodontal tissue 

support, manifested through clinical 

attachment loss (CAL) and radiographically 

assessed alveolar bone loss, presence of 

periodontal pocketing and gingival bleeding 

(Papapanou et al., 2018).  

A new categorization of periodontal and 

peri-implant disorders was developed in 2017 

by the American Academy of Periodontology 

and the European Federation of 

Periodontology. Three categories can be used 

to further categorize periodontitis according 

to this new classification: 

• Necrotizing conditions 

• Periodontitis 

• Periodontitis as a symptom of 

underlying illnesses 

An aggressive, quickly developing 

condition known as necrotizing periodontal 

disease is typically observed in 

immunosuppressed patients, such as those 

with HIV. In this type of periodontal disease, 

the interdental gingival tissue becomes 

necrotic and bleeds, phenomena which are 

frequently associated with severe pain (Caton 
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et al., 2018). 

Between 20 and 50 percent of people 

worldwide are affected by periodontal 

diseases, which are common in both 

industrialized and developing nations. 

Therefore, due to the high rates of 

periodontitis among senior patients, adults 

and teenagers altogether, periodontal disease 

has become a public health concern (Nazir et 

al., 2017). Severe periodontitis may afflict 

more than 10% of adults globally, making it 

the 11th most common disease overall and 

more common than cardiovascular disease. 

(Vos et al., 2016).  

It is important to note that certain risk 

factors can increase the likelihood of 

developing periodontal disease, including 

poor oral hygiene, smoking, genetic 

predisposition, systemic conditions such as 

diabetes, hormonal changes, certain 

medications, and a weakened immune system 

(Nazir et al., 2017). Poor oral hygiene is 

clearly associated with higher dental plaque 

build-up, high prevalence, and increased 

severity of periodontal disease. Poor oral 

hygiene increases up to five times the 

likelihood of developing periodontitis. This 

risk can be decreased by adequate oral 

hygiene measures and frequent dental visits 

(Lertpimonchai et al., 2017). 

Most cases of periodontitis can be slowed 

down or stopped by professional bacterial 

biofilm control; however, all the local and 

systemic risk factors need proper 

management in order to obtain favourable 

outcomes (Silva et al., 2015). Some clinical 

studies have demonstrated that periodontal 

therapy can also exert benefic effects on 

certain systemic conditions; such effects 

include an improved glycemic control in 

diabetic patients or a decrease in serum 

inflammatory biomarkers like C-reactive 

protein (Beck et al.,2019).  

Currently, the gold standard in periodontal 

therapy is represented by non-surgical 

strategy (professional plaque removal and 

subgingival instrumentation). Clinical 

attachment gain and probing depth reduction 

are generated by mechanical biofilm control.  

Nevertheless, not all patients exhibit 

favourable response to such therapy. Local 

and systemic antibiotics are widely used in 

current practice. Still, such approaches can be 

associated with important side effects and 

lack of efficiency in the periodontal site (Zhai 

et al., 2020). Therefore, clinicians are still 

looking for new agents that could be useful in 

periodontal therapy, as well as additional 

therapy methods like dual-wavelength or 

photodynamic diode lasers. 

Antioxidant therapy can be used to treat 

periodontitis, an inflammatory disease 

characterized by elevated oxidative stress, by 

neutralizing reactive oxygen species (toxins) 

(Acatrinei et al., 2021). 

2. Hyaluronic acid (HA) 

   The history of hyaluronic acid (HA) dates 

back to the 1930s when it was first discovered 

and isolated by Karl Meyer and John Palmer, 

two scientists at Columbia University in the 

United States. They extracted the substance 

from cow vitreous humor, a gel-like 

substance found in the eye (Meyer et al., 

1934). 

    Initially, hyaluronic acid was named 

"hyaluronan", in order to reflect its source 

and its chemical structure. The term "acid" 

was added later due to its acidity. The 

researchers recognized its unique properties, 

such as its high viscosity and water-binding 

capacity (Snetkov et al., 2020). 

     In the 1940s and 1950s, further research 

on hyaluronic acid revealed its presence in 

various tissues and fluids throughout the 

body, including the skin, synovial fluid (joint 

lubricant), and umbilical cord. Scientists 

began to explore its functions and potential 

medical applications. 

HA is a key component of the extracellular 
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matrix, which provides structural support to 

cells (Bukhari et al., 2018). Although 

mesenchymal cells are thought to be the main 

source of HA, most cells in the human body 

are able to synthesize HA during certain 

processes in their cell cycle (Liang et al., 

2016). 

Hyaluronic acid is a glycosaminoglycan, 

which is a type of large, negatively charged 

polysaccharide or sugar molecule. Its 

structure consists of repeating disaccharide 

units composed of glucuronic acid and N-

acetylglucosamine (Fig.1) (Casale et al., 

2023). 

 

 

 

 

Figure 1. Structural formula of 

hyaluronic acid (HA)    

 

    In the 1960s, hyaluronic acid gained 

attention in the field of ophthalmology. It was 

found to play a crucial role in maintaining the 

structure and function of the eye, particularly 

in the vitreous humor and the cornea. Today, 

hyaluronic acid is employed in dry eye 

syndrome treatment as well as ophthalmic 

procedures like corneal transplantation and 

cataract surgery (Chang et al., 2021). 

    In the 1980s, hyaluronic acid started to be 

used in the field of orthopedics for the 

treatment of joint disorders, primarily 

osteoarthritis. Injections of hyaluronic acid 

into the affected joints were found to provide 

relief from pain and improve joint function. 

As a result, hyaluronic acid-based treatments 

known as viscosupplements or hyaluronic 

acid injections were created and became 

commercially available (Bowman et al., 

2018). 

      The 1990s marked a significant milestone 

in the cosmetic industry with the introduction 

of hyaluronic acid-based dermal fillers 

(Wongprasert et al., 2022). These fillers 

revolutionized the field of aesthetic medicine 

by offering a non-surgical solution for facial 

volume restoration, wrinkle reduction, and 

facial contouring. Because of their 

biocompatibility, safety, and transient nature, 

which allows for reversible results, 

hyaluronic acid fillers have gained popularity. 

(Rohrich et al., 2019). 

   Since then, the use of hyaluronic acid has 

grown as a result of study and technological 

improvements. Due to its hydrating and anti-

aging qualities, it is frequently used in 

skincare products. Hyaluronic acid is also still 

being researched for its potential in 

regenerative medicine, drug delivery systems, 

and tissue engineering (Abatangelo et al., 

2020). 

     Overall, the discovery and understanding 

of hyaluronic acid have paved the way for its 

extensive use in various fields, such as 

ophthalmological, orthopaedic, and cosmetic 

applications, making it a valuable molecule in 

modern healthcare and aesthetics. 

 

3.The benefits of hyaluronic acid 

   Hyaluronic acid  has been the subject of 

numerous in vivo studies to explore its 

various properties and potential therapeutic 

applications. Is frequently used to treat joint-

related disorders, including osteoarthritis, in 

order to enhance joint function and reduce 

discomfort. (Santilli et al., 2016). The most 

common form of HA treatment for joints is 

called viscosupplementation, which involves 

injecting hyaluronic acid directly into the 

affected joint (Peck et al., 2021).  

Hyaluronic acid has demonstrated anti-

inflammatory properties in various studies 

(Marinho et al., 2021). Inflammation plays a 

significant role in the progression of joint 
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diseases such as osteoarthritis. By reducing 

inflammation, hyaluronic acid may help 

alleviate pain and slow down the degenerative 

processes in the joint (Galla et al., 2023). 

Hyaluronic acid can inhibit the generation 

and release of various inflammatory 

mediators, such as prostaglandins, cytokines, 

and chemokines. These molecules play a 

crucial role in the initiation and propagation 

of the inflammatory response. By inhibiting 

their production, HA exerts anti-

inflammatory actions (Marinho et al., 2021). 

Inflammation can lead to the generation of 

reactive oxygen species (ROS), which can 

cause oxidative damage and further 

exacerbate inflammation. Hyaluronic acid has 

been found to possess antioxidant properties 

and can help scavenge ROS, reducing 

oxidative stress and inflammation (Shafiq et 

al., 2021). 

In addition to its anti-inflammatory effects, 

hyaluronic acid plays a role in tissue repair 

and regeneration. By promoting the synthesis 

of extracellular matrix components, 

stimulating cell proliferation, and enhancing 

wound healing, HA can contribute to the 

resolution of inflammation and the restoration 

of tissue integrity (Litwiniuk et al., 2016). 

HA has been shown to modulate immune 

responses, particularly by influencing the 

activity of immune cells. It can regulate the 

function of immune cells, including 

macrophages, lymphocytes, and neutrophils, 

which are involved in the inflammatory 

process (Lee-Sayer et al., 2015). Hyaluronic 

acid can reduce inflammation and support 

tissue homeostasis by regulating immune 

responses. (Lee et al., 2021). 

 

4.Treatment of periodontal disease 

      By controlling the bacterial plaque and 

obtaining the resolution of inflammation, 

periodontal therapy aims to preserve stability, 

comfort and functionality of the natural 

dentition (Walters et al., 2015). The most 

efficient method for treating periodontitis 

cases is subgingival instrumentation, which 

involves removing the biofilm and other 

bacterial products from the surfaces of the 

affected roots, in order to reduce gingival 

tissue inflammation and the depth of the 

periodontal pockets (Mosaddad et al., 2023).  

     If gingivitis can be treated by enhanced 

oral hygiene measures and scaling, which is 

the mechanical removal of calculus and 

plaque from the teeth along the gingival line, 

scaling and root planing (SRP), a more 

profound operation, is used on individuals 

who develop periodontitis (Cobb et al., 

2021). 

      SRP is not always effective in eliminating 

all the periodontal pathogens and lowering 

the amount of inflammation in periodontitis 

(Vohra et al., 2020). This is due to the fact 

that pathogens are present in the gingival 

tissue and in places which are inaccessible to 

mechanical instruments. Particularly in the 

sites that did not respond to mechanical 

periodontal therapy alone, the local delivery 

of supplementary antibacterial drugs in 

periodontal pockets demonstrated improved 

clinical benefits (Barca et al., 2015).  

         Persistent infections caused by 

Porphyromonas gingivalis, Aggregatibacter  

actinomycetemcomitans, and Prevotella 

intermedia, which infiltrate the soft tissue 

wall of the periodontal pocket and are 

challenging to eradicate with SRP, are 

frequently linked to periodontitis 

(Torrungruang et al., 2015).      

     However, there is data that suggests the 

use of antibiotics in patients with 

periodontitis may enhance their clinical 

attachment level, even if there are still many 

unsolved questions about the indications for 

this treatment (Barca et al., 2015).  

   Chlorhexidine gluconate represents one of 

the most frequently used antibacterial 

chemotherapeutic medicines. This might be 

explained by its broad range of effectiveness 
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against every other type of microbial biofilm 

organism (Poppolo et al., 2022). However, 

the extended use of chlorhexidine can 

generate a number of negative side effects, 

including discoloration of the teeth, changes 

in taste perception, and an increased risk of 

calculus formation (James et al., 2017). 

 

5. Periodontal disease and hyaluronic acid 

Hyaluronic acid was developed as a local 

chemotherapeutic agent with a number of 

clinical therapeutic qualities for the treatment 

of periodontitis as a result of its antibacterial 

and anti-inflammatory effects (Bhati et al., 

2022). Adjunctive topical use of a HA-

containing preparations provides a potentially 

beneficial effect in the treatment of 

periodontitis (Casale et al., 2016). 

 

5.1 Inflammation stage 

Johannsen et al. 2009 reported that two 

subgingival administrations of 0.2 mL 0.8% 

HA gel (at baseline and after 1 week) 

significantly reduced bleeding in the HA 

group when compared to the control group. 

Subgingival administration of 1 mL 0.2 mL 

0.8% HA gel once a week for 6 weeks 

improved the sulcus fluid flow rate (SFFR) 

(Johannsen et al., 2009). 

Rajan et al. 2014 demonstrated that HA 

applied right after SRP and at one week after 

therapy exerted periodontal improvements in 

periodontitis patients. At 12 weeks post-

therapy, the HA group received a 

combination treatment that significantly 

improved all clinical metrics compared to the 

SRP-only control group. 

The molecular weight of HA influences its 

anti-inflammatory properties. High molecular 

weight HA has an anti-inflammatory effect, 

while HA breakdown products with low 

molecular weight can cause a variety of pro-

inflammatory reactions (Muto et al., 2019). 

According to Hakansson et al. 1980, HA 

may play a role in the phagocytosis and 

adherence of polymorphonuclear leukocytes 

and macrophages at the inflamed site, as well 

as in their migration and adhesion. Such 

occurrences would enable the inhibition of 

anaerobic pathogenic bacterial colonization 

and proliferation in the gingival crevice and 

surrounding periodontal tissues (Håkansson et 

al., 1980). 

Studies on the antibacterial and anti-

adhesive activities of HA show that these 

compounds have concentration-dependent 

anti-adhesive effects on Moraxella 

catarrhalis, Haemophilus influenzae, and 

Staphylococcus aureus (Fernanda et al., 

2023). 

      

5.2 Antiproliferative effect  
Patients with periodontitis who applied 

HA gel locally twice daily for a month saw 

improvements in their periodontal lesions and 

the proliferation index of the gingival 

epithelium (Casale et al., 2016). High 

molecular-weight HA lowers cell 

proliferation in epithelial cells like fibroblasts 

and lymphocytes, reduces inflammation, and 

improves the periodontal lesion in patients 

with periodontitis, according to Mesa et al. 

2002. 

By directly inhibiting microbial 

multiplication, HA itself may help prevent the 

colonization of periodontal pathogens. HA 

can inhibit the deterioration of extracellular 

matrix proteins by serine proteinases released 

from inflammatory cells as healing advances; 

therefore, HA may additionally indirectly 

control inflammation and preserve the 

granulation tissue (Abatangelo et al., 2020). 

 

5.3 Bone regeneration 

Scientists have been searching for decades 

an alternative to autologous bone grafts that 

would also have a superior therapeutic impact 

(Wang et al., 2017). 

Haemostasis, the inflammatory phase, the 
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creation of granulation tissue, the production 

of calluses, and the remodelling phase are all 

components of the bone-repair process 

(Sheen  et al., 2023). By controlling cell 

activity and the release of biological 

substances, HA aids in bone healing (Xing et 

al., 2020). 

Bone grafting can be replaced by 

implanting bone substitutes, such as scaffolds 

for bone regeneration. Bone graft substitutes 

can be divided into two basic categories: 

synthetic scaffolds alone, and scaffolds plus 

bioactive components (such as bioactive 

compounds, medications, and even cells) 

(Fernandez et al., 2018).  

HA, along with other common natural 

polymers like alginate, collagen, gelatine, silk 

fibroin, fibrin, and chitosan, has already been 

used to build a variety of tissue-engineered 

bone scaffolds in the field of bone repair, 

with a rich research history due to its 

favourable biochemical properties (Silva et 

al., 2018). 

As a natural component, HA can start 

numerous cellular signalling pathways in 

bone regeneration in addition to giving a 

similar extracellular environment to cells 

involved in osteogenesis (Zhai et al., 2020). 

As a scaffolding substance, hyaluronic 

acid is assuming a crucial role. According to 

recent studies, it is evident that HA typically 

enhances the biological attributes of synthetic 

scaffold (Mattew et al., 2020). Moreover, 

HA-based scaffolds can serve as the vehicle 

for osteoinductive substances or other 

mediators to further boost the osteogenetic 

effects (Sudheesh et al., 2018). 

HA can enhance bone healing by 

chemotaxis, mesenchymal cell proliferation, 

and sequential mesenchymal cell 

differentiation (Schlickewei et al., 2019). 

Similar to osteogenic chemicals, such as bone 

morphogenetic protein 2 and osteopontin, HA 

has bone induction properties (Cui et al., 

2021). 

  

CONCLUSIONS 

It is clear that HA has multiple functions 

in the wound healing, in a similar manner to 

periodontal tissues. HA is already extensively 

utilized across many medical specialties, with 

intriguing prospective applications in 

dentistry for the management of 

inflammatory diseases. In addition to post-

operative dental surgery, HA may also be 

used to treat patients with gingivitis and 

periodontitis, significantly enhancing their 

quality of life in the process. 

For a better knowledge of the therapeutic 

effect of HA, additional long-term research 

with better standards, such as application 

time, quantity of application, varied forms, 

and concentration, must be conducted. 
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