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Use of Hyaluronic Acid in Periodontal Disease Treatment: 
A Systematic Review
Panagiotis Karakostas1, Sotiria Davidopoulou2, Sotirios Kalfas3

Ab s t r ac t
Aim: The main purpose of the present study was to investigate the potential benefit of local use of hyaluronic acid as an adjunct to periodontal 
therapy, since commercial products of hyaluronic acid (HA), due to its anti-inflammatory and anti-bacterial actions and its significant role in 
wound repair, have been proposed as adjuncts to either nonsurgical or surgical periodontal therapy. 
Materials and methods: A total of 19 electronic databases were searched and the appropriate studies were identified with the use of specific 
eligibility criteria, according to PRISMA guidelines. Two reviewers independently screened and selected the studies and made the data extraction 
and the assessment of risk of bias, by using the Cochrane risk of bias tool. 
Results: Out of 3,186 papers, 38 randomized clinical trials (8 related to gingivitis therapy, 20 related to nonsurgical periodontal therapy, and 
10 related to surgical periodontal therapy) were finally included in the review. The outcomes were categorized as primary (that answered the 
focus question) and secondary (regarding additional quality characteristics). The adjunct use of HA combined to all treatment modalities shows 
improvement of patients’ postoperative course, in terms of decreased inflammatory reactions, and changes in periodontal pocket depth and 
clinical attachment level. No side effects were reported in any of the included studies. Among the secondary outcomes were the variety of HA 
formulations and chemical forms, the variety in application, follow-up protocol and blinding design, the uneven geographic distribution of the 
studies, and the low bibliometric characteristics of most studies. 
Conclusion: Overall and despite the positive effects reported, further research is needed to define the ideal HA compound, formulation, and 
regimen characteristics for periodontal disease treatment.
Clinical significance: The adjunct use of HA may lead in the reduction of the prescription of nonsteroid anti-inflammatory drugs and achieve 
improved clinical parameters, including periodontal probing depth, periodontal inflammation, and clinical attachment level.
Keywords: Evidence-based dentistry, Gingivitis, Inflammation, Periodontal diseases, Periodontal tissues, Treatment planning.
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In t r o d u c t i o n
Gingivitis and periodontitis, usually referred as periodontal diseases, 
are chronic biofilm-associated infections of the periodontal 
tissues.1–3 The prevalence of periodontal diseases is high, globally 
ranging between 20 and 50%, and severe periodontitis is among 
the leading causes of tooth loss.4 Management of gingivitis and 
periodontitis comprises conservative and surgical therapeutic 
strategies.5,6 A great number of adjunct agents have been 
suggested to meliorate the clinical post-treatment course when 
combined with the chief therapeutic strategies.7 These adjuncts 
comprise a number of anti-inflammatory agents, antibiotics, 
and antiseptics, e.g., chlorhexidine and essential oils, as well as 
substances that may assist healing and tissue regeneration, like 
enamel matrix proteins and HA.

Hyaluronic acid is a disaccharide polymer that belongs to the 
family of glycosaminoglycans. Native HA exists at a high-molecular-
weight form (104–107 Da) in the human connective and epithelial 
tissues, and it comprises a major component of the extracellular 
matrix.8 In the oral cavity, it constitutes a structural part of both 
mineralized (alveolar bone, cementum) and non-mineralized tissues 
(periodontal ligament, gingival tissues).9

Hyaluronic acid participates in many biological activities, 
such as phagocytosis, cell migration, and adhesion, and exerts 
anti-inflammatory and anti-bacterial actions demonstrating 
a significant role in wound repair.10 Commercial products 
containing the nontoxic high-molecular-weight (1.5 × 105 Da) 
HA have been used as adjuncts to either nonsurgical or surgical 
periodontal therapy.11 Due to its adhesive texture, the applied 

HA is suggested to remain in the tissues where it provides its 
biological actions.11

Until 2019, three systematic reviews dealing with the potential 
benefit and safety of local application of HA in periodontal 
apparatus were published,12–14 but the literature search of these 
reviews were limited to include no more than six electronic 
databases and several new original research articles have recently 
appeared in the literature. Thus, to examine more extensively the 
relevant data and to include the latest trials, we decided to conduct 
a new systematic review by searching a larger number of electronic 
databases. The present systematic review aimed to investigate 
whether the local use of HA as an adjunct to the management 
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of gingivitis and periodontitis may improve the clinical outcome. 
Furthermore, secondary characteristics of the studies were 
examined to investigate the homogeneity of the studies in terms 
of treatment modalities and HA formulation used.

Mat e r ia  l s a n d Me t h o d s

Selection of Studies
The current systematic review was conducted in accordance with 
PRISMA guidelines.15 The focus question was stated as follows: In 
periodontally diseased subjects (humans), does HA as an adjunct 
to nonsurgical and/or surgical periodontal therapy results in better 
clinical periodontal parameters (inflammation, periodontal pocket 
depth, and clinical attachment level) compared to no treatment, or 
nonsurgical and/or surgical periodontal therapy.

Inclusion and exclusion criteria were reported following PICOS 
criteria:

•	 Population: Studies on humans with periodontal disease. (Animal 
or experimental studies and studies with non-periodontal 
patients were excluded.) 

•	 Intervention: Hyaluronic acid as an adjunct to periodontal 
therapy. (Trials that had no hyaluronic acid-based intervention 
were not included.) 

•	 Comparison: Periodontal subjects that have not been treated 
with HA. (Studies without a control group were excluded.) 

•	 Outcome: Studies providing clinical dental measurements. (Trials 
not reporting clinical outcomes were not evaluated.) 

•	 Study design: Only randomized controlled clinical trials. 

Two authors (Panagiotis and Sotiria) investigated independently 
and thoroughly in 19 electronic databases from the outset to 
February 2021. The main search strategy consisted of the Mesh 
terms “(hyaluronic OR hyaluronate OR hyaluronan) and (periodontal 
OR periodontally OR periodontics OR periodontitis)”. No limits were 
set as regards demographic characteristics of the trial population, 
language, or publication date. The whole search strategy is 
presented in Supplemental Appendix Table 1.

A central electronic database detailing the sourced articles 
was generated via Mendeley reference management software 
(© 2020 Mendeley Ltd.). The screening process was managed 
independently at the title, abstract, and full-text level by the 
two authors. At each screening step, trials that met the inclusion 
criteria and studies with missing information were kept till 
the final full-text evaluation. In case of any dissidence, it was 
unbruised by discussion. When an agreement was not achieved, 
a third author was asked to decide (Sotirios). The reasons for 
studies not meeting the eligibility criteria following the full-text 
screening level were recorded. All trials fulfilling the eligibility 
criteria were included and followed by data extraction and risk 
of bias assessment.

Data Extraction
Clinical variables referring to inflammation of periodontal tissues, 
periodontal probing depth, and clinical attachment level were set 
as primary outcomes due to their direct connection to the course 
of periodontal diseases. In case of different indices used for the 
same clinical variable among trials, they were grouped per outcome 
criterion. We designated three main outcome criteria: periodontal 
inflammation, periodontal pocket depth, and clinical attachment 
level. Descriptive statistical analysis (counts and percentages) was 
conducted to summarize the extracted data.

The risk of bias in included studies was evaluated by two 
reviewers (Panagiotis and Sotiria) with the use of the revised 
Cochrane risk of bias assessment tool for randomized trials.16 
This tool permits the evaluation of seven separate domains: 
random sequence generation, allocation concealment, blinding 
of participants and personnel, blinding of outcome assessment, 
incomplete outcome data, selective reporting, and other biases. 
Each domain was evaluated as either low risk, high risk, or unclear 
risk of bias.

Bibliometrics comprises several tools assessing the impact of 
publications via statistical analyses.17 The most prevalent tools 
of this field are topic prominence percentile and field-weighted 
citation impact, provided by Scopus and the Web of Science 
database. The first tool aims to reveal the current momentum of a 
field, and its value derives from weighing three metrics for papers 
grouped in a field (citation count, scopus views, and average cite 
score). When the topic prominence percentile takes values over 
90, it means that the topic of search is in the current momentum. 
The second tool calculates how well a publication is cited in 
comparison to articles of the same topic. The latter goal is achieved 
by evaluating the year of publication, type of document, and any 
disciplines related to its source. Values that surpass 1.00 represent 
an article that has been cited more than expected compared to 
the average.

Moreover, all information as regards adverse events related to 
the use of HA, if any, were reported and evaluated.

Re s u lts
This review of 19 electronic databases led initially in 3,186 papers 
(Flowchart 1). Following duplicates removal, 2,200 publications were 
screened by title. In the next step of the assessment, 151 articles 
were evaluated at the abstract level, while only 85 trials met the 
criteria to be assessed by full text. In total, 47 studies were removed 
by full-text screening for not meeting the eligibility criteria. Last but 
not the least, 38 randomized controlled clinical trials were selected, 
and their main characteristics are presented in Table 1.18–55 Eight 
studies were related to gingivitis therapy, 20 studies were referred 
to nonsurgical periodontal treatment, and 10 studies to surgical 
periodontal therapy. Among surgical modalities, most trials were 
referred to open flap debridement (7 trials), followed by coronally 
advanced flap technique (2 trials), and gingivectomy (1 trial).

The outcomes of the systematic review were categorized as 
primary, which were those that answered the focus question, 
and secondary regarding additional quality characteristics of the 
included studies.

Primary Outcomes
Three were the main clinical variables evaluated in the included 
studies: (a) inflammation of periodontal tissues, (b) depth of 
periodontal pockets, and (c) clinical attachment level. More 
specifically, a great range of different indices was applied for 
evaluating each main clinical variable. Regarding inflammation of 
periodontal tissues, the following indices were applied: bleeding 
on probing, papilla bleeding index, sulcus bleeding index, bleeding 
index, gingival index, and modified gingival index.2,56 Regarding 
the depth of the periodontal pocket, two indices were applied: 
probing pocket depth (PPD) and pocket depth (PD). Indices 
used to assess attachment level were: clinical attachment level, 
probing attachment level, relative attachment level, recession, 
gingival recession, gingival recession height, recession depth, 
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recession reduction, and localization of the gingival margin.7,57 
The positive effect of adjunct HA on each of the main clinical 
variables, confirmed statistically, per therapy category, for all 
studies included is presented in Figure 1. Moreover, the overall 
effect, as it was claimed and concluded by the authors for each 
study is presented in Figure 1. In the gingivitis group, one study 
also included clinical attachment level as an outcome criterion, 
and in two studies, a significant effect of HA on periodontal 
inflammation was not detected. Albeit, all authors in this group 
claimed a positive overall effect of HA. Regarding the studies in the 
nonsurgical group, a significant positive effect was reported mainly 
on periodontal inflammation and pocket depth and only in a few 
studies on clinical attachment level. Nevertheless, the authors in 
most of these trials concluded that the use of HA presents an overall 
positive effect. Finally, while most of the surgical group trials failed 
to present significant positive effects in any of the primary outcome 
criteria, eight out of ten studies concluded that HA presents an 
overall positive effect. No side effects were reported in any of the 
included studies.

Secondary Outcomes
Engström et al.26 were the first who investigated the adjunct use 
of HA in periodontal therapy. Since then, a few more studies were 

published until 2008, and ever since an increasing number of 
randomized clinical trials were published. 2019 was the year with 
the most publications in this scientific field.

Various HA compounds were tested. In the majority of the 
trials, HA was used in gel form, in some studies, by a mouthwash 
or spray, and in one study by fibers. The commercial products used 
were also different (Table 2). The HA concentrations ranged from 
0.2 to 0.8% in gel and mouthwash products, whereas a much lower 
concentration (0.025%) was preferred in the HA spray. All except for 
two products contained HA with high molecular weight varying 
from 105 to 106 Da. No information was provided regarding the 
molecular weight of HA in one product. Heterogeneity was also 
detected regarding the chemical HA compound used in each 
product. Sodium hyaluronate and ester of HA with benzyl alcohol 
were mostly selected, while one product used a polycarbophil-
based HA gel.

Most of the studies reported the tooth site as the search unit, 
whereas merely a small number of trials reported the human as 
the search unit. Publications were originated mostly from Asia, 
followed by Europe. On a country level, the majority of surveys 
were conducted in India (14 trials) and in Italy (6 trials). 

Other features of these studies are presented in Figure 2. Over 
20 trials showed to have an open access status, while less than 10 

Flowchart 1: Flowchart of studies selection according to PRISMA guidelines
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Figs 1A to D: Main outcomes of the studies included in the systematic review. Significant effect of hyaluronic acid for each main clinical variable 
examined per therapy category and overall effect, as it is claimed by authors, for all studies included: (A) Gingivitis therapy, (B) Nonsurgical 
periodontal therapy, (C) Surgical periodontal therapy, and (D) All studies included

Table 2: Main features of each hyaluronic acid-based commercial product used in the included studies

Brand name Substance Molecular weight Company

AFTA MED Gel
Polycarbophil/hyaluronic acid

High Bioplax Limited
(Wallington, United Kingdom)

Aminogam Gel 
Sodium hyaluronate

NR Errekappa Euroterapici (Spa, Italy)

Gengigel Gel 0.2 or 0.8%
Mouthwash 0.025%
Spray 0.01%
Sodium hyaluronate

High
1–1.8 × 106 Da

Ricerfarma (Milan, Italy)

Healon GV Gel 1.8%
Sodium hyaluronate

High
3.2 × 105 Da

Pharmacia and Upjohn (Uppsala, 
Sweden)

HyaDENT BG Gel
2 mg Hyaluronic acid and 16 mg hyaluronic acid 
per syringe

High BioScience
(Dümmer, Germany)

HYAFF Gel
Ester of hyaluronic acid with benzyl alcohol

Low
5–7.3 × 105 Da

Anika Therapeutics (Bedford, USA)

Hyaloss Matrix Fibers
Ester of hyaluronic acid with benzyl alcohol

Low
5–7.3 × 105 Da

Meta G.C.M. (Reggio Emilia, Italy)
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trials reported funding for their surveys. Regarding blinding of 
each research, merely 8 trials proceeded in a double-blind design. 
The most popular brand name, among commercial products used, 
turned out to be “GENGIGEL”. Nevertheless, over the half studies 
reported one or two recall visits, and the prevalent time period 
of follow-up was up to 3 months. Regarding bibliometrics, topic 
prominence percentile values surpassed 90 only in two articles, 
whereas the prevalent value was 41.031, and it was detected in 
15 studies. Regarding field-weighted citation impact, merely six 
articles were given values over 1.00.

Risk of Bias Evaluation
The risk of bias was evaluated for each trial by assessing each 
domain separately (Table 3). Figure 3 presents risk of bias level of 
each domain per treatment modality and overall. In all publications 
included, neither selective reporting nor incomplete data or other 
bias were detected. In the case of gingivitis therapy, few trials 
reported unclear data regarding random sequence generation 
and allocation concealment. The domains related to blinding 
of participants and personnel and outcome assessment were 
characterized with a high risk of bias for the majority of all clinical 
trials included in this systematic review. At the level of overall bias, 

merely two trials from gingivitis therapy, one trial from nonsurgical 
periodontal therapy, and six trials from surgical periodontal therapy 
were reported being of low risk of bias.

Interconnection/Interaction between Primary and 
Secondary Outcomes
Descriptive statistical analysis of secondary characteristics 
and primary outcomes of the included studies revealed some 
interesting interconnections. Studies that were published with open 
access status presented better results regarding inflammation of 
periodontal tissues, while studies that have received funding did 
not. Maximum reduced inflammation was also detected when 
HA was applied in gel form compared to other forms, as well as 
in 3-month recalls. An association between depth of periodontal 
pocket and duration of follow-up was also detected, with best 
results at 3-month follow-ups. Nevertheless, this parameter was 
found to be independent of the journal status (open access or not), 
funding of the survey, and the unit of search (patient or tooth). 
Clinical attachment level values were found to be improved when 
checked in 3 months posttreatment, and when the trials were 
funded. However, it seemed to be irrespective of the status of the 
journal or the unit of search. 

Fig. 2: Secondary characteristics of the studies included in the systematic review
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Tables 3A to C: Risk of bias of included studies in: (A) Gingivitis therapy, (B) Nonsurgical periodontal therapy, and (C) Surgical periodontal therapy 
[(+): low risk of bias; (-): high risk of bias; (?): unclear risk of bias)]

Table 3A: Gingivitis therapy

Author (year)

Random 
sequence 
generation

 Allocation 
concealment

Blinding of 
participants and 
personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome 
data

Selective 
reporting

Other 
bias

Overall 
bias

Jentsch et al. (2003)18 + + + - + + + -
Pistorius et al. (2005)19 + + + + + + + +
Rodrigeus et al. (2010)20 + + - - + + + -
Sapna et al. (2011)21 + + + - + + + -
Sahayata et al. (2014)22 + + + - + + + -
Gizligoz et al. (2019)23 + + + - + + + -
Al-Shabeeb et al. (2019)24 ? ? - - + + + -
Abdulkareem et al. (2020)25 + + + + + + + +

Table 3B: Nonsurgical periodontal therapy

Author (year)

Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants and 
personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome 
data

Selective 
reporting

Other 
bias

Overall 
bias

Engström et al. (2001)26 + + - + + + + -
Xu et al. (2004)27 - - - - + + + -
Johannsen et al. (2009)28 + + - - + + + -
Pilloni et al. (2011)29 + + - - + + + -
Koshal et al. (2012)30 + + + - + + + -
Gontiya et al. (2012)31 + + - - + + + -
Bevilacqua et al. (2012)32 + + + - + + + -
Chauhan et al. (2013)33 + + - - + + + -
Eick et al. (2013)34 + + - + + + + -
Rajan et al. (2014)35 + + - - + + + -
Polepalle et al. (2105)36 + + - - + + + -
Sharma et al. (2016)37 + + - + + + + -
Shah et al. (2016)38 + + - - + + + -
Malikarjun et al. (2016)39 + + - - + + + -
Omer et al. (2018)40 + + + + + + + +
Al-Shammari et al. (2018)41 + + - - + + + -
Lobato et al. (2019)42 + + - + + + + -
Mahmood et al. (2019)43 + + - - + + + -
Ibraheem et al. (2020)44 - - - - + + + -
Aydinyurt et al. (2020)45 + + + - + + + -

Table 3C: Surgical periodontal therapy

Author (year)

Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants and 
personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome 
data

Selective 
reporting

Other 
bias

Overall 
bias

Galli et al. (2008)46 + + + + + + + +
Fawzy El-Sayed et al. (2012)47 + + + + + + + +
Briguglio et al. (2013)48 + + + + + + + +
Kumar et al. (2014)49 + + - - + + + -
Gupta et al. (2017)50 + + - - + + + -
Pilloni et al. (2019)51 + + + + + + + +
Reddy et al. (2019)52 + + - - + + + -
Marwa et al. (2020)53 + + - - + + + -
Pilloni et al. (2021)54 + + + + + + + +
Mamajiwala et al. (2021)55 + + + + + + + +
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Figs 3A to D: Risk of bias evaluated per therapy category and overall risk of bias of all studies included according to Cochrane Handbook guidelines: 
(A) Gingivitis therapy, (B) Nonsurgical periodontal therapy, (C) Surgical periodontal therapy, and (D) All studies included

Di s c u s s i o n
The current systematic review as regards the local application of HA 
in the management of gingivitis and periodontitis, finally resulted in 
the inclusion of 38 randomized clinical trials. Compared to previous 
reviews, the present number of included studies is greater due to 
the number of electronic databases covered and the absence of year 
or language limitations. A considerable variation was observed in 
reported results per main clinical variable examined. In 25 studies, 
statistically significant effect of HA application was found regarding 
periodontal inflammation rather than the other two main clinical 
variables, i.e., periodontal probing depth and clinical attachment 
level. Interestingly, some authors claimed an overall positive effect, 
probably based on the trend of improvement, even though no 
significant difference was observed for any of the main outcomes. 
Furthermore, data regarding side effects or complications after 
the adjunct use of HA was given in only one study that examined 
possible adverse events and postoperative complications related to 
the topical use of HA during oral surgeries, and they concluded that 
no complications or adverse events were recorded.46 Additionally, 
there was no report of any tested concentration being toxic for 
humans. From all the data above, it can be concluded that the 
application of HA as an adjunct agent is a treatment modality 
characterized by safety. 

In more detail, regarding the adjunct use of HA in gingivitis 
therapy, the study of Pistorius et al., which was characterized by 
low risk of bias, reported a significant decrease in periodontal 
inflammation both in 3 and 7 days.19 Moreover, Abdulkareem et al. 
study which was also assessed as low risk of bias, concluded that 
even though the use of chlorhexidine and HA led in comparable 
reduction in bleeding on probing, all patients preferred HA due 
to shade changes of chlorhexidine.25 In addition, the only study 
that was assessed as low risk of bias in the group of nonsurgical 
periodontal therapy, was the study of Omer et al., which concluded 
that the combined SRP with 0.2% HA gel improved significantly 
the PPD and CAL indices at 6 weeks postoperatively.40 In the 
surgical group, 5 out of 7 trials testing open flap debridement 
(with or without HA) were assessed as low risk of bias. A significant 
improvement in PD reduction and CAL gain in 3 and 6 months 
and in 12 and 24 months were reported.47,48 In agreement, the 
results of Pilloni et al. reported a significant PD reduction and CAL 
gain at 24 months, and in addition, they showed a slightly lower 
postoperative recession in the HA group (0.2% gel) in accordance 
with the results of Fawzy El-Sayed et al. that tested 0.8% HA gel.47,54 
Mamajiwala et al. tested 0.8% HA gel during open flap debridement 
in bilateral intrabony defects and concluded that the HA group 
showed a significantly greater CAL gain, defect fill, and mean PD 
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reduction compared to the control group after 12 months.55 The 
only one trial testing gingivectomy was evaluated with a high risk 
of bias and concluded that the adjunct use of 0.2% HA gel may 
improve periodontal inflammation in 6 weeks since they have 
observed a clinical improvement without statistical significance.52 
The clinical trial of Pilloni et al. regarding coronally advanced flap 
(with or without HA) that was assessed as low risk of bias concluded 
that significant higher recession reduction and a significant higher 
percentage of complete root coverage were observed after the 
adjunct application of crosslink HA.51

Regarding the secondary characteristics of the included studies, 
the systematic review revealed great variance in HA concentrations 
(0.0025 or 0.2 or 0.8%), forms of application (gel, mouthwash, 
etc.), application frequencies, and follow-up intervals. A great 
variation of the sample size and observation unit among studies 
was also noticed, and in only 14 studies a placebo regimen was 
given in the control groups. The fact that most of the trials were 
conducted in Asia may be associated with the possible difficulties 
in getting ethical approval to conduct randomized clinical trials 
among different countries and regiments. A thorough record 
of the ingredients in the different commercial products used in 
the included trials revealed a large heterogeneity. Differences 
in the chemical type and molecular weight of the HA applied 
raise considerations on comparability of results. As a result, the 
determination of an optimal HA application form (concentration 
molecular weight) and frequency was hindered due to differences 
in study design among the selected studies. Regarding the design of 
the trials included in the current systematic review, 17 randomized 
clinical trials followed a split-mouth design. This model led in less 
patients needed for each research because split-mouth trials have 
as observation unit the site and not the subject. The main purpose 
of the split-mouth design is to remove all components related to 
differences between subjects from the treatment comparisons. By 
making within-patient comparisons, the error variance (noise) of the 
experiment can be reduced, thereby. Unfortunately, comparisons 
made on this basis have potential disadvantages. Treatments may 
have effects on experimental units other than those to which 
they were assigned (carry-across effects). Such effects cannot be 
estimated from split-mouth data. Neither can treatment effects 
be estimated. The estimable parameter in a split-mouth design 
is the treatment effect plus the sum of all carry-across effects. 
Unless a priori knowledge indicates that no carry-across effects 
exist, reported estimates of treatment efficacy are potentially 
biased. In the design of split-mouth clinical trials, potential gain in 
precision should be carefully weighed against a potential decrease 
in validity.58 Regarding sample size, only 2 out of 38 trials of the 
current systematic review, included large subjects samples and 
only one of them surpassed the 100 participants.22,25 Nevertheless, 
differences were observed also among control groups, as only 14 
trials used placebo gel or distilled water (as placebo mouthwash). 
It is obvious that the trials having used placebo regimens showed 
a better form of blinding during their research.

Confounding factors include a variety of risk factors that can 
intermediate the result of periodontal treatment modalities. Main 
representers of this category are smoking, obesity, drug-induced 
gingival overgrowth, stress, metabolic syndrome, and other 
systematic diseases such as diabetes mellitus and atherosclerotic 
cardiovascular diseases.59 The analysis of the trials included in 
the systematic review revealed no information regarding the 
aforementioned factors besides the free medical history of patients 

and controls in some of the trials. Future trial planning should 
consider confounding factors to accomplish safe and successful 
conclusions. 

Risk of bias analysis revealed that merely 2 out of 8 studies 
in gingivitis therapy group, 1 out of 20 studies in nonsurgical 
group, and 6 out of 10 studies in surgical group, but with great 
heterogeneity in surgical procedures, were evaluated as having 
an overall low risk of bias, which was a prohibitive finding for 
proceeding to meta-analysis. In addition, a meta-analysis could 
not be performed, due to the great heterogeneity of the chemical 
characteristics and concentrations of the products applied.

Co n c lu s i o n
Due to the large heterogeneity of the studies included and the 
insufficient number of randomized controlled trials with a low 
risk of bias, no meta-analysis was able to be conducted. Albeit the 
adjunct use of HA leads in improved clinical course when combined 
to either gingivitis therapy, nonsurgical, or surgical periodontal 
treatment. The topical use of HA seems to be safe as no adverse 
effects were detected at any of the studies. More trials are needed 
to be conducted with appropriate design in order to specify the 
ideal regimen of HA-based treatment modalities.
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