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Abstract 

Topical hyaluronic acid (HA) has recently been recognized as an adjuvant treatment for chronic 

inflammatory disease in addition to its use to improve healing after dental procedures. To date, topical therapies 

guarantee a better delivery of high concentrations of pharmacologic agents to the soft periodontal tissue, gingiva, 

and periodontal ligament as well as to the hard tissue such as alveolar bone and cementum. The aim of our work was 

to systematically review the published literature about potential effects of HA as an adjuvant treatment for chronic 

inflammatory disease, in addition to its use to improve healing after common dental procedures.  
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INTRODUCTION 

Hyaluronic acid is one of the most 

common glycosaminoglycans in the human 

body, consisting of the alternation of D-

glucuronic acid and N-acetyl-D-

glucosamine units, particularly existing in 

the synovial fluid of the articular joints and 

extracellular matrix.[1]  

Due to its intrinsic biocompatibility 

and viscoelastic physical properties, 

hyaluronic acid has been used as an 

important biomaterial for drug 

administration [2], tissue engineering [3] 

and the production of artificial tears [4] and 

as a therapeutic substance for osteoarthritis 

[5]. Hyaluronic acids exist in different 

molecular dimensions in biological tissues 
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and fluids. They can be degraded to smaller 

dimensions under natural or pathological 

conditions. Hyaluronic acid molecules of 

different weights may have different 

rheological and biological properties; 

therefore, prior knowledge of molecular 

weights is essential for the correct use of 

hyaluronic acids in the development of 

biomaterials and drugs. 

The aim of the present paper  is to 

systematically review the published 

literature on all therapeutic effects of HA on 

acute and chronic inflammatory diseases in 

the oral cavity; to clarify the main areas of 

application of HA in dentistry, the 

pathophysiological basis of HA and to 

evaluate the most efficient parameters of the 

use of HA in the field of dentistry.  

 

PHISIOLOGICAL ASPECTS OF HA  

Hyaluronic acid is a non-sulfurous 

component, which plays a vital role in the 

structure and function of the extracellular 

matrix of several tissues: vitreous corpus, 

synovial fluid, umbilical cord, synovial 

joints, skin - where in the presence of 55% it 

is a major component of the basal epidermis 

and of the mucosa of the buccal cavity, 

including that of the mineralized and non-

mineralized periodontal tissues. Hyaluronic 

acid has been identified in all periodontal 

tissues in a different amount, present in 

gingival tissue. 

Endogenous hyaluronic acid is a 

natural biological substance, defined as a 

major component of the connective tissue 

matrix, especially the gingiva. Its interaction 

with other proteoglycans and collagen gives 

stability and elasticity in the extracellular 

matrix of the connective tissue. Hyaluronic 

acid binds to different proteins and water 

molecules through hydrogen bonds, forming 

a macro-viscous aggregate whose primary 

function is to regulate tissue hydration and 

allow the flow of substances into the 

interstitial space. 

Hyaluronic acid is capable of 

absorbing water 50 times more than normal 

dry weight. This makes the tissue matrix 

very compact and increases the exchange 

and diffusion of small molecules, but also 

acts as a barrier to the diffusion of 

macromolecules and other toxic substances. 

When hyaluronic acid binds to cellular 

receptors that are present only on active 

defense cells, it acts as a regulator of 

migration and cellular defense mechanisms, 

which are particularly important in wound 

healing and tissue repair. 

Hyaluronic acid probably binds to 

CD44, a proteoglycan containing heparin-

like sulfate that is specific for epithelial-
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mesenchymal borderline epithelial cells and 

regulates the reactions between cells and the 

extracellular matrix, in particular their 

binding to hyaluronic acid. The same type of 

receptor is involved in the interaction 

between gingival fibroblasts and also T and 

B lymphocytes which may accelerate the 

gingival immune response in the presence of 

pathogenic bacterial flora. Its production 

increases by stimulating bacterial endotoxins 

on fibroblasts [6,7]. 

 

HYALURONIC ACID AND 

GINGIVITIS 

HA is considered an adjuvant 

treatment useful in gingivitis therapy. 

Jentsch et al. (2003) [8] showed that topical 

treatment with 0.2% HA twice daily for a 

3-week period had a beneficial effect in 

patients affected by gingivitis, improving 

plaque indices, papillary bleeding index 

(PBI) and shrinkage fluid gingival (GCF) 

variable. 

Another study, reported that topical 

application of a spray containing HA (5 

times daily for 1 week) resulted in a 

reduction in bleeding index (SBI), PBI and 

GCF values. [9] 

Similarly, Sahayata et al. observed that the 

local application of the 0.2% HA gel on the 

inflamed gum, twice daily for a period of 4 

weeks, in addition to routine scaling and 

oral hygiene, offered a significant 

improvement in gingival index (GI) and 

PBI compared to both the placebo control 

group (scaling plus gel - placebo) and the 

negative control group (only scaling). [10] 

Batavia PD et al,conducted a study 

to compare the effects of hyaluronan 

(Gengigel) alone and in combination with 

scaling using clinical, microbial and lactate 

dehydrogenase (LDH) parameters. [11]  

Thus, three treatment groups were included: 

group with scaling only, scaling plus local 

application of Gengigel and only Gengigel. 

Topical applications were performed with 

0.2% hyaluronic acid (HA) gel and 0.8% 

hyaluronan intrasulcular. Clinical 

parameters and microbial and biochemical 

analyzes of gingival crevicular fluid (GCF), 

LDH were evaluated. At the end of the 

study period (0-56 days), the comparison 

between the groups did not show any 

significant reduction of the values of plaque 

index (PI) (0.07 NS), gingival index (GI) 

(0.99 NS) and LDH ( 0.70 NS). 

HYALURONIC ACID AND 

PERIODONTAL DISEASE  

Periodontal tissue is a unique 

complex in which the gingival epithelium, 

as well as the non-mineralized and other 
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mineralized tissues are at the cement-email 

junction.[12]  

Maintaining the integrity of the 

complex is essential for ensuring an 

effective barrier against microbial invasion 

and preventing destruction in deeper 

periodontal tissues, such as periodontal 

ligament, cement and alveolar bone from 

bacterial toxins, enzymes. The structural 

integrity is lost in the chronic inflammation 

associated with periodontal disease where 

such developments have harmful effects on 

the extracellular matrix components of 

deeper periodontal tissues, including 

collagen, proteoglycans and hyaluronic 

acid.  

Clinical studies indicate that 

hyaluronic acid in chronically inflamed 

gingival tissue undergoes extensive 

degradation of low molecular products, 

which reduces hyaluronic function, while 

related sulfated glycosaminoglycans, such 

as chondroitin4-sulfate and dermatan 

sulfate, remain relatively intact. [13,14] 

Responsible, first of all, for the degradation 

of hyaluronic acid in these cases are 

considered to be bacterial enzymes - 

hyaluronidases. [15] Increasing evidence 

also suggests an additional role for reactive 

oxygen species, such as superoxide (O
2-

) 

and hydroxyl (OH
-
) radicals, obtained 

during hyaluronic destruction in periodontal 

disease. [16,17] 

Local use of HA gel twice daily for 

1 month in patients with chronic 

periodontitis reduced the proliferation rate 

of gingival epithelium (Ki-67 antigen 

expression), inflammatory process and 

improved periodontal lesions. [18] 

However, several studies have suggested 

that a combination treatment consisting of 

complete scaling, non-invasive periodontal 

therapies and topical HA administration has 

had a beneficial effect on periodontal health 

in chronic periodontitis. 

Subgingival administration of  0.2 

mL 0.8% HA gel once weekly for 6 weeks 

improved fluid flow in the gingival sulcus. 

[19] Another study mentioned that two 

subgingival injections of 0.2 ml gel 0.8% 

HA (initially and after 1 week) significantly 

reduced bleeding in the HA group 

compared with the control group. [20]  

Rajan et al., have shown that HA 

applied immediately after non-invasive 

periodontal therapies and one week after 

therapy has a beneficial effect on 

periodontal health in patients with chronic 

periodontitis. In the HA group, this 

combination treatment showed a significant 

improvement of all clinical parameters: 

BOP, PPD and CAL, 12 weeks after 
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therapy, compared with the control group 

treated only with non-invasive periodontal 

therapies. [21] 

HA gel applied topically after non-invasive 

periodontal therapies by massaging the 

gingiva with a soft toothbrush, reduced 

gingival inflammation by improving all 

clinical parameters, compared to patients 

treated using normal oral hygiene 

procedures. [22] 

Eick et al. evaluated the effect of the 

association of topical HA with different 

molecular weights. Immediately after non-

invasive periodontal therapies, a gel 

containing 0.8% HA (1800 kDa) was 

introduced into all periodontal pockets. In 

addition, patients applied a gel containing 

0.2% HA (1000 kDa) on the gingival 

margin twice daily for the next 14 days. 

Compared with the control group (only 

non-invasive periodontal therapies), the HA 

group showed a positive effect on reducing 

PPD and preventing recolonization by 

periodontopathogens (such as 

Campylobacter, Prevotella intermedia and 

Porphyromonas gingivalis). [23] 

HA has also been used in 

combination with open bone debridement 

for the treatment of bone defects, providing 

additional benefit in terms of CAL gain, 

reduced PPD, and predictability compared 

to patients with chronic periodontitis who 

have undergone treatment only with 

debridement. [24] 

Bevilacqua et al. mentioned in their 

study that subgingival application of 0.5 

mL of amino acids and HA gel after 

mechanical ultrasound instrumentation is 

beneficial for improving periodontal 

parameters in patients with moderate to 

severe chronic periodontitis, compared with 

patients treated with ultrasound 

debridement only. [25] 

 

HYALURONIC ACID IN ORAL 

ULCERATION 

Several studies have focused on the 

use of HA as a topical treatment for oral 

ulcers. In particular, a study has shown that 

topical application of 0.2% HA gel twice 

daily for 2 weeks appears to be an effective 

and safe therapy in patients with recurrent  

mouth ulcers. [26] 

Lee et al. investigated the 

effectiveness of topical application of 0.2% 

HA gel for oral ulcer in patients with 

recurrent ulcers and Behçet's disease (BD). 

[27] In this study, the application of HA gel 

improved subjective parameters (number of 

ulcers, healing period, visual analog scale -

VAS for pain) and objective parameters 

(number of ulcers, maximum surface area 
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of the ulcer and inflammatory signs, such as 

inflammatory phenomens and local heat).  

HA promotes remission of 

symptoms, not only in the marginal 

gingiva, but also in deeper periodontal 

tissues, through known mechanisms 

established for hyaluronan in wound 

healing. Topical HA may be useful as an 

adjunctive treatment in gingivitis, chronic 

periodontitis, and in the postoperative 

period for both implant and sinus lift 

procedures for faster healing and to reduce 

patient discomfort in the postoperative 

period. Finally, topical HA can be a 

valuable treatment for oral ulcer. Topical 

treatments are more effective in their ability 

to deliver high concentrations of 

pharmacological agents at the level of the 

teeth and buccal mucosa, rather than 

systemic administration. 

 

CONCLUSION 

Hyaluronan  is a non-sulfated 

glycosaminoglycan found in the 

extracellular matrix of all vertebrate tissues, 

which plays a multifunctional role in 

wound healing without scarring, as well as 

a primary role in the physiology of the oral 

cavity and in the field of dentistry in 

general. 

The data that emerged from our analysis of 

the literature allow us to suggest that 

hyaluronan may play a potential role in 

healing periodontal tissues and in helping 

to treat periodontal disease.  

Further clinical and laboratory 

research as well as large-scale randomized 

clinical trials imply that HA can be a good 

cellular carrier of periodontal tissue, 

promoting tissue regeneration in both 

mineralized and non-mineralized 

periodontal tissue. It is clear that other 

studies are needed to identify the best 

method of administration (spray, gel, or 

other type of administration), in addition to 

the best treatment scheduling method for 

each dental condition. 
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