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PERIODONTOLOGY

ABSTRACT
Hyaluronic acid (HA) is a component of the extracellular matrix of the non-mineralized and mineralized tissues, 
including the periodontium. HA have important physiological and biological properties. HA maintains the tissue vol-
ume, presents bacteriostatic, anti-inflammatory, osteoinductive, and angiogenetic properties, as well as stimulates 
many cell functions having a role in wound healing. HA has been used as an adjunctive in the treatment of gingivi-
tis, periodontitis, gingival recessions, or in the reconstruction of papilla deficiencies. In periodontitis patients, the 
association of HA with subgingival mechanical instrumentation reduces local inflammation and its use with access 
flap results in larger attachment level gain of infrabony defects compared to control groups non treated with HA. 
HA application in conjunction with advanced flaps may improve gingival recession levels. HA injection for papillary 
deficiency seems to be a viable treatment option that improves clinical volume, esthetic outcomes and is associat-
ed with minimal pain. 
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INTRODUCTION

Periodontitis is one of the most frequent infec-
tious inflammatory diseases in humans, caused by 
bacteria from the subgingival dental plaque [1]. The 
periodontal destruction occurring in periodontitis 
leads to tooth mobility, secondary migrations and in 
the end to tooth loss, thus affecting the patient’s 
functions, esthetics, and quality of life [2,3]. 

The main purpose of periodontal therapy is to 
stop the evolution of the periodontitis by acting on 
the dysbiotic biofilm, through some nonsurgical and 
surgical interventions depending on the severity of 
the disease. The keystone of periodontitis therapy is 
a non-surgical approach mostly based on the sub-

gingival mechanical instrumentation [4], which 
changes the subgingival environment and improves 
the clinical parameters [3,5]. The subgingival me-
chanical instrumentation results in many periodon-
titis cases in important improvements even disease 
stabilization [6] but, in some cases, it fails to eradi-
cate infection or inflammation [4]. Adjunctive, local 
antimicrobial treatments are recommended in some 
clinical circumstances to improve the efficacy of the 
subgingival instrumentation [6]. The use of locally 
administrated physical means such laser and photo-
dynamic therapy is prohibited by the current practi-
cal treatment guide and there are no firm recom-
mendations on the use of specific antimicrobial 
adjuvant products in periodontitis therapy [6]. Com-
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plex surgical approaches are recommended to treat 
intrabony defects in severe periodontitis with the 
ultimate goal to regenerate the lost tissues [7], but 
despite the use of many techniques or biomaterials 
[1,8,9] the complete clinical success or periodontal 
regeneration are randomly obtained [1].

Miller class 1 and 2 gingival recessions (GR) is 
frequently encountered in clinical practice. GR are 
mostly of traumatic origin [10] and root coverage 
procedures aim to completely cover the exposed 
roots [10-12], although little is known on the quality 
of healing at the soft tissue-root surface interface. 
Some biomaterials including bioactive agents like 
enamel matrix derivatives (EMD), hyaluronic acid 
(HA) have been associated with surgical procedures 
in order to stimulate local regeneration [13]. 

The interdental papilla deficiencies as conse-
quence of periodontitis evolution create esthetic 
and functional problems [14-16] and their surgical 
reconstruction [14] or nonsurgical management 
[14,17] still induces unpredictable results.

In these circumstances, new additional ap-
proaches, or products with a wide range of effects 
on periodontal healing processes that could amelio-
rate the reconstruction of the periodontal lost tis-
sues of different origin are seeking [4,18]. HA 
emerged as promising a local product to be used ad-
junctively to surgical or nonsurgical periodontal 
therapies due to their pleiomorphic effects [19-21]. 
The studies reporting the use of HA to treat perio-
dontal diseases provide inconsistent information 
[14]. Furthermore, the majority of these studies did 
not specify the exact type and molecular weight of 
the HA-based agents which explain the heterogenei-
ty of the reported results and prevent to draw firm 
conclusions on its clinical efficacy [4].

The aim of this paper is to briefly discuss the 
characteristics of HA and present the different ap-
plications of HA products in periodontal treatments. 

NATURE, PROPERTIES, AND USES OF HYALURONIC ACID 

Polysaccharides are important compounds used 
in tissue engineering and they can be found from 
several natural sources such as plants, animals, fun-
gi, insects [22,23]. HA is a natural polymer belonging 
to the glycosaminoglycan family and consists of two 
sugars, glucuronic acid and N-acetyl-glucosamine 
[22]. HA has a high molecular weight ranging be-
tween 1000 to 20,000,000 Da which influences its 
physiochemical and biological properties [1]. This 
molecule typically can be found in different body 
fluids like the synovial fluid, saliva, serum, gingival 
crevicular fluid [24]. HA is a component of the extra-
cellular matrix of the non-mineralized and mineral-
ized tissues, including the periodontium [25,26]. 

HA have important physiological and biological 
properties. HA is the most hygroscopic natural mol-

ecule, that helps maintaining the tissue volume lu-
brication and resilience [26, 27], and its viscoelastic-
ity prevents viral and bacterial intratissular 
penetration [28]. Also, HA presents bacteriostatic, an-
ti-inflammatory [29,30], antiedematous [27], osteoin-
ductive [31-35], and angiogenetic properties, and stim-
ulates cell migration, adhesion, and proliferation 
[36,37], which play an essential role in wound healing 
of mineralized and non-mineralized tissues [24,38]. 
Based on these properties, HA gained an important in-
terest in medical applications [39,40]. HA application 
during surgical procedure could favor a normal heal-
ing of the tissue without scar formation [41]. 

HA AND PERIODONTAL THERAPY

HA in gingivitis treatment

Local applications of a 0.2% HA-based gel, twice 
daily for three weeks in association with correct 
oral hygiene, in patients with plaque-induced gingi-
vitis, statistically significantly improved plaque and 
bleeding indices and decreased the peroxidase and 
lysozyme activities in the crevicular fluid, compared 
with placebo-treated patients [42].

In gingivitis patients, statistically significant re-
duction of gingival and papillary bleeding index 
was reported after applications of a HA-containing 
gel plus scaling as compared with placebo gel plus 
scaling or only scaling [43].

Local application of HA-based products seems to 
ameliorate local inflammation in plaque-induced 
gingivitis.

HA associated with nonsurgical periodontitis therapy

Some studies showed that the application of a HA 
gel associated to subgingival mechanical instrumen-
tation in periodontitis patients improved the clini-
cal parameters in terms of gingival index, bleeding 
index, reduction of local inflammatory signs and 
probing depths (PD) [44-47].

In a split mouth clinical study, subgingival appli-
cation of 0,2 mL of 0,8% HA gel following subgingi-
val mechanical instrumentation significantly re-
duced gingival bleeding index, PD, and clinical 
attachment level as compared with subgingival me-
chanical instrumentation alone [48]. 

A randomized clinical trial including chronic 
periodontitis patients showed that two weeks appli-
cations of two molecular weights hyaluronan gels as 
adjunctive of subgingival mechanical instrumenta-
tion had significant improvements on PD and perio-
dontopathogens count reductions as compared with 
subgingival mechanical instrumentation alone [47]. 
This suggests that HA may prevent recolonization of 
pathogens in subgingival areas [47].

The evaluation of gingival crevicular fluid [45] or 
tissue biopsies [44,49] in patients with periodontitis, 
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showed that the sites treated with HA gels in associ-
ation with the mechanical subgingival instrumenta-
tion displayed a tendency for reduced levels of in-
flammation when compared to control sites 
[46,50,51].

A randomized controlled clinical trial on moder-
ate periodontitis patients showed that hyaluronic 
acid gel adjunctive to subgingival mechanical in-
strumentation statistically significantly improved 
gingival bleeding index, PD and clinical attachment 
level as compared with subgingival mechanical in-
strumentation alone, after three months [4]. Clinical 
attachment gain may indicate periodontal repara-
tion or regeneration after HA-gel applications [4].

The benefits of using HA based products as ad-
junctive therapy to subgingival instrumentation 
seem to manifest through a reduction in bleeding on 
probing and a gain in CAL, both indicating the in-
flammation resolution and periodontal regeneration.

HA associated with periodontal pocket reduction surgery

The periodontal pocket surgical therapy treats 
the non-responding sites to the nonsurgical treat-
ment, which are residual pockets ≥6 mm [6] and in-
cludes access flap approaches, resective periodontal 
surgery, or regenerative periodontal surgery [6].

In the treatment of infrabony defects in perio-
dontitis patients, the use of hyaluronic acid induced 
some clinical benefits over access flap [52]. Long-
term randomized clinical trials showed that access 
flap debridement associated with application of HA 
products improved clinical parameters in terms of 
attachment level gain and PD reduction [53, 54] and 
induced radiographic benefits [54] as compared 
with access flap alone.

A randomized clinical trial reported that, as com-
pared with access flap surgery, HA plus access flap 
significantly ameliorate clinical parameters such as 
PD and attachment level [55].

Other studies with shorter follow up periods or 
without control groups evaluated the impact of HA 
in the surgical management of periodontal in-
frabony defects. A split-mouth clinical study report-
ed that as compared to modified Widman flap pro-
cedure, treated sites with 0,8% HA gel associated 
with modified Widman flap surgery displayed sta-
tistically significant improvements of clinical at-
tachment level and GR dimension, after 3 and 6 
month-follow-up [40].

In infrabony pockets, HA plus membrane place-
ment surgery induced an increase of bone height on 
radiographs (mean value 2.2%) as compared with 
sites treated only with membrane. Moreover, scal-
ing alone or scaling plus HA applications in pockets 
associated with infrabony defects both induced a 
decrease of bone height, without differences be-
tween these two nonsurgical approaches [56].

A radiographic bone remodeling and the filling 
of the intrabony defects in association with a clini-
cal attachment gain of 2.6 mm were reported after a 
surgical approach consisting in application of autol-
ogous bone plus an esterified low-molecular HA 
product, suggesting that HA might accelerate new 
bone formation in the infrabony defects [57].

HA packed fibers applied intrasurgically in deep 
periodontal defects reduced PD mean by 5.8 mm, as 
well as increased GR by 2.0 mm and attachment lev-
el by 3.8 mm, after one year [58].

Most of studies described a positive statistically 
significant effects of HA application, alone or with 
flap surgery, or other biomaterials, in terms of clini-
cal periodontal outcome variables. No adverse ef-
fects were associated with HA application in these 
clinical situations.

HA in the treatment of gingival recession

A recent systematic review and meta-analysis re-
ported that HA could improve the results of coronal-
ly advanced flap procedures through its role in 
wound healing process and regeneration of perio-
dontal tissue [13].

The addition of HA to coronally advanced flap to 
cover GR significantly reduced GR dimensions and 
increased clinical attachment level as well as com-
plete root coverage rate compared to the use of CAF 
alone [59]. 

Statistically significant benefits in terms of mean 
reduction of GR after HA application plus coronally 
advanced flap were reported as compared to the 
surgery alone, but no significant differences were 
observed in terms of GR reduction [60,61].

Modified coronally advanced tunnel technique 
combined with subepithelial connective tissue graft 
plus HA treating multiple GR seemed not to improve 
the results of the bilayer surgical procedure alone, 
at 6 months follow-up. However, HA seemed to im-
prove the soft tissue quality [62].

HA in papilla reconstruction 

Becker et al. (2010) presented for the first time 
the idea of injecting HA in the deficient papilla [63]. A 
recent review reported the effects of HA injection for 
interdental papillae reconstruction, but no compari-
son or analyze was possible due to the great hetero-
geneity of the protocols and materials employed. 
However, all studies showed statistically significant 
improvements in most of the cases with a volume fill-
ing ranging between 19%-100% [17]. A more recent 
systematic review performed the meta-analysis of 
the data from 18 studies reporting a proportion of 
47% (confidence interval [CI]:35–59%) of sites with 
complete interdental papilla reconstruction [14].

Non-surgical HA injections seem to be effective 
in reconstructing papillary volume [63], improving 
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significantly clinical [15,64] and patient-centered 
outcomes [15,64].

Although all studies reported an efficient papil-
lary volume restoration after HA use, further con-
trolled RTC with standardized parameters and long-
term follow-up are recommended.

CONCLUSIONS

The association of HA with subgingival mechani-
cal instrumentation reduces local inflammation in 
periodontitis patients.

The evidence suggests that HA could play a po-
tential role in periodontal tissue healing. Thus, ad-
junctive use of HA to regenerative pocket reduction 
surgical approaches may result in greater attach-

ment level gain compared to non- HA-treated con-
trol sites. HA application in conjunction with ad-
vanced flaps may improve gingival recession levels. 

HA injection for papillary deficiency seems to be 
a viable treatment option that improves clinical vol-
ume, esthetic outcomes and is associated with mini-
mal pain.

The use of HA associated to periodontal treat-
ments is generally safe, without any adverse effects. 
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