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ABSTRACT

Objective: Hyaluronic acid (HA) has obtained considerable attention in scientific research due
to its role in biological processes and its therapeutic potential. It has been studied as an
adjunctive to conventional periodontal treatment, accordingly; we aimed in this review to assess
the impact of hyaluronic acid in the treatment of periodontitis, peri-implant mucositis and peri-
implantitis. Method: An online search was conducted using the keywords (periodontitis, peri-
implantitis and peri-implant mucositis) in combination with hyaluronic acid. Results: Seventy
(70) articles were retrieved while 23 full articles showing the effect of HA as adjunctive therapy
were assessed for suitability. Thirteen studies fully met the inclusion criteria and were included
and analysed in the review. Discussion: Many studies suggested that applying HA in periodontal
pockets can enhance periodontal tissue repair contributing to improved clinical outcomes; where
the reported data showed that clinical attachment level, periodontal pocket depths and bleeding
on probing scores were favouring the treatment with HA. There are insufficient studies
addressing and talking about the application of HA in the treatment of peri-implant mucositis,
and in the context of peri-implantitis, preliminary findings suggest that HA may have potential
therapeutic benefits in the adjunctive management of peri-implantitis around compromised
dental implants. Conclusions: Hyaluronic acid may have a positive and an additional effect in
comparison to debridement alone on the treatment of periodontitis and promising but modest
results are seen when used as an adjunct to non-surgical therapy for treating peri-implantitis and
peri-implant mucositis.

Keywords: hyaluronic acid; peri-implant mucositis; peri-implantitis; periodontal pocket;
periodontitis; treatment outcome
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INTRODUCTION

Hyaluronic acid (HA) also known as hyaluronan is a naturally occurring non-protein
glycosaminoglycan, produced by synoviocytes, fibroblasts, and chondrocytes and is normally
present in joints, skin, eyes and other organs and tissues (connective, epithelial, and neural) of

the body (1).

Hyaluronan synthase (HAS) is responsible for the synthesis of HA, of which three isozymes are
found in vertebrates (HAS-1, HAS-2, and HAS-3). These three isozymes produce different size
HA polymers, significantly; the body of a healthy adult weighing 70 kg contains approximately
15 g of HA and the highest concentration is found in typical connective tissues (1). Hyaluronic
acid turnover is attributed to either local metabolism or lymphatic outflow into the circulatory
system. Regardless the route of elimination, the tissue HA half-life ranges from half a day to 2 or
3 days based on its location (2); in the circulation is 2+ 5 minutes and in an apparently inert

tissue such as cartilage, the half-life is 1 + 2weeks (3).

Hyaluronic acid is highly biocompatible, highly viscoelastic, and capable of retaining moisture
(4). Beyond its physical properties, HA plays a crucial role in cell signaling, proliferation,
migration, and morphogenesis (5, 6). And it participates in essential functions such as wound

healing, regeneration and inflammation (3).

Hyaluronan plays a major part in water homeostasis and acts as a lubricant which conform to its
viscosity and elasticity. Its molecular weight and concentration are positively related to both
viscosity and elasticity (2). Also, HA demonstrated dose-dependent bacteriostatic effects, as it

has the ability to reduce bacterial adhesion, thus biofilm formation (7).



Hyaluronic acid has been studied as an adjunctive to conventional treatment of periodontitis,
peri-implant mucositis and peri-implantitis (8-10). According to a meta-analysis, the
incorporation of HA as an adjunct to non-surgical periodontal therapy led to reduction in
periodontal pocket depth (PPD) (average —0.36 mm), clinical attachment level (CAL) gain
(average 0.73 mm), and a greater decrease in bleeding on probing (BOP) (average —15%)

compared to conventional scaling and root planing after 3 months (11).

The application of HA for treating peri-implantitis is increasingly being recognized and drawing
interest. As has been shown, promising outcomes have been reported in the management of peri-

implant pathologies (12).

Accordingly, we aimed in this review to assess the impact of hyaluronic acid in the treatment of

periodontitis, peri-implant mucositis and peri-implantitis.

METHOD

A comprehensive online search of the literature was conducted using the Pubmed database. Key
MESH words used were: Hyaluronic acid, Periodontitis, Peri-implant mucositis and Peri-
implantitis. Inclusion Criteria consisted of: clinical studies or randomized clinical trials published
between 2014 and July 2025; studies investigating non-surgical periodontal treatment; studies
published in English; and studies reporting clinical outcomes related to non-surgical periodontal
treatment, such as changes in probing depth, clinical attachment level, or inflammatory markers.
Excluded were: in-vitro or in-vivo animal studies, case reports; short follow-up studies; studies
focusing on surgical periodontal or peri-implant treatment and those with insufficient
information regarding the topic, such as failing to mention the concentration of HA or the

number of treatment applications.



RESULTS

During the screening process (Figure 1), 70 articles were identified. After elimination of
duplicates and those not meeting the inclusion criteria, 23 full-text articles were assessed for
eligibility. After further elimination, a total of 13 articles; all of which were randomized clinical
trials with various designs (e.g., split-mouth, parallel, double-blind, or single-blind) were
included for analysis in the review. (Table 1). The remaining studies were excluded for reasons

as shown in the flow diagram (Figure 1).

Most of the included studies focused on periodontitis, either as part of initial therapy or in the
management of infrabony defects using minimally invasive non-surgical techniques, where thin
ultrasonic tips and Gracey mini-curettes were employed. In contrast, there is limited evidence on
the application of HA in the management of peri-implant mucositis, whereas relatively greater

attention has been directed toward peri-implantitis.

The findings of all included studies are described in the Discussion section.

DISCUSSION

Hyaluronic acid (HA) is a ubiquitous glycosaminoglycan, an integral component of the
extracellular matrix (1). There has been a growing focus on developing innovative drug delivery
systems utilizing HA, owing to its biocompatibility and ability to form hydrogels. This has

become a rich area of research, yielding informative and promising outcomes.

These systems aim to improve the targeted delivery of therapeutics for various diseases (13).

Also, in combination therapies (14), researchers explore combining HA with other biomaterials



and therapeutic agents to enhance regenerative outcomes, especially in fields like neurology,

cardiology, oncology and also dentistry.

In this article, we reviewed the influence of hyaluronic acid as adjunctive therapy in the

treatment of periodontitis, peri-implant mucositis, and peri-implantitis.

Hyaluronic acid and periodontitis

Periodontitis is a chronic multifactorial inflammatory disease that results in clinical attachment
loss and radiographically assessed alveolar bone loss. Destruction of the connective tissue by
periodontal inflammation increases the gingival fluid levels of low-molecular-weight (LHW)-
HA (15). High-molecular-weight (HMW-HA) inhibits the immune response and prevents
excessive inflammation, whereas LHW fragments have a role in signaling tissue injury and

mobilizing immune cells (16).

Hyaluronic acid with a HMW has a strong effect on downregulating genes related to the
virulence and adhesion of P. gingivalis which is largely regarded as a crucial pathogen in the
etiology of periodontal diseases. The observed minimum inhibitory concentration of HA
against P. gingivalis was 4 mg/mL and the most efficacious concentration was 1 mg/mL, but

lower amounts were linked to greater gene suppression (17).

According to the European Federation of Periodontology clinical practice guidelines in treating
patients with periodontitis stages I-I1I, the aim of the therapy is to control the subgingival biofilm
and calculus by subgingival debridement which may include the adjunctive use of physical or
chemical agents (18).

Numerous studies have evaluated the application of HA gel into periodontal pockets as an

adjunct to initial phase periodontal therapy, comparing its outcomes with sites that received no

gel.



In a split mouth clinical trial (n=33), 0.2% hyaluronon gel (Gengigel®) was applied in the
periodontal pocket following scaling and root planing (SRP) in chronic periodontitis patients and
then was reapplied 1week post treatment. Pocket sites showed significant improvements in
bleeding index, PPD reduction and CAL gain with p-value of (0.001) compared to the control
sites (received only SRP) at the 12 week re-evaluation period (19). Similar results were
demonstrated by Olszewska-Czyz and colleagues, where the test group showed a significantly
greater gain in CAL by 1 mm, a lower percentage of sites with BOP, and a greater reduction in
PPD by 0.5 mm compared to the control group at 12 weeks. In the test group, HA gel was
applied to the periodontal pockets immediately after the completion of initial periodontal

therapy, with a second application administered to existing pockets six weeks later (20).

A concentration of 0.8% HA gel was used in some studies. Al-Shammari et al.?!, in a split-mouth
design, showed statistically significant differences in gingival index and PPD, with the test site
having a significantly lower PPD than the control site by 0.4475 mm at 12 weeks. However,
there was no significant difference in CAL. In this study, the gel was applied after SRP and again

at a 1-week follow-up visit (21).

Vajawat et al.?? also used 0.8 % HA gel that was inserted into the pockets immediately after SRP
and then re-inserted at the 1-week interval in smoker and non-smoker groups. There were no
statistically significant differences in PPD values at any time point between the test and control
sites. The test sites exhibited significant greater CAL gain with a mean gain of 1.54 mm but this
was only in the smoker group. This may be attributed to the fact that, within the control sites,
there was a statistically significant difference in CAL scores between smokers and non-smokers

at baseline (22).



In another study, a thermosensitive gel containing active 0.8% HA combined with a preservative
was used. The gel remained non-viscous at 20°C and transformed into a viscous state at 37°C
upon contact with the warm gingival surfaces of the periodontal pocket. The gel was applied
after SRP and reapplied after one month. Regarding BOP, CAL and PPD, the test sites
demonstrated significantly greater improvements compared to the control sites at both 3 and 6
months. Specifically, the CAL gains at the test sites were 2.27 mm at 3 months and 3.27 mm at 6

months, both significantly greater than the control sites. (23)

It was revealed that the adjunctive use of 0.2 % hyaluronan following mechanical debridement
resulted in a comparable reduction in neutrophil elastase levels in gingival crevicular fluid (GCF)
samples at 6 weeks and no significant difference in CAL and PPD between control and test sites,

this may be explained by the short follow up or no re-application of the gel (24).

In regard to infrabony defects, HA can be used in conjunction with the minimally invasive non-
surgical technique (MINST). Radiographically, Iorio-Siciliano et al. > demonstrated significantly
improved cementoenamel junction to bone defect (CEJ-BD) values at 6 months in the group
receiving MINST combined with cross-linked HA (4.3 + 2.3 mm) compared to the control group
treated with MINST alone (5.6 £ 1.9 mm, p <0.05). However, when comparing clinical
parameters such as PD and CAL, a statistically significant advantage for the test group was
observed only at the 3-month follow-up. By 6 months, no statistically significant differences

were found between the two groups for either PD or CAL (25).

This is in agreement with a similar study that also evaluated the effect of HA in infrabony
defects, which reported a PD reduction of 3.29 £ 0.77 mm at 3 months and 3.52 +0.79 mm at 6

months in the test group, compared with 2.57 £0.96 mm and 3.89 £ 1.76 mm in the control



group; the difference was significant at 3 months (p <0.05) but not at 6 months (p > 0.05).
Radiographic evaluation revealed a significant reduction in infrabony defect depth within both
groups, while total defect depth, CEJ—-Alveolar crest distance, and infrabony defect angle showed

no significant differences between groups (26).

Previous literature has reported varying results on the benefit of incorporating active agents into
interdental cleaning devices. One study showed that patients using HA with interdental brushes
experienced significant reductions in gingival bleeding, as measured by the papillary bleeding

index, compared with controls (27).

Additionally, a study investigated whether adjunctive use of HA—applied subgingivally in-
office and supragingivally by the patient—could enhance outcomes in periodontitis patients
under supportive care, showing that repeated HA application may reduce the need for re-

instrumentation and improve pocket closure, with results influenced by plaque control (28).

Moreover, the adjunctive application of HA gel has been associated with additional benefits,
suggesting a potential short-term effect of local HA used alongside professional mechanical
plaque removal in improving glycemic control; thus, it is plausible that the currently observed

positive impact on HbAlc could be attributed to the Hawthorne effect (29).

Despite these encouraging findings, there still remains some controversy regarding the clinical
outcomes of HA use in periodontal therapy. While most studies indicate that HA contributes
positively to periodontal health, particularly in reducing BOP and achieving improvements in
clinical attachment levels and reductions in PPD, inconsistent results have been reported. These

discrepancies may be attributed to variations in HA concentrations, differences in the number



and timing of reapplications, and study-specific factors such as the severity of periodontal

disease.

Hyaluronic acid and peri-implant mucositis and peri-implantitis

In peri-implant mucositis, the main clinical characteristic is bleeding on gentle probing (24).
After plaque/biofilm control is restored, it could take more than 3 weeks for the resolution of this
clinical sign as the microbial biofilm is considered to be the etiological factor for peri-implant

mucositis (24).

Evidence for the use of HA in managing peri-implant mucositis remains limited. Among the
studies excluded from our review as it did not meet our inclusion criteria, Ahmedbeyli et al.'
investigated a mouthwash containing HA in combination with 0.2% chlorhexidine as an adjunct
to basic periodontal therapy in the treatment of peri-implant mucositis. The study showed that
the use of this mouthwash resulted in a higher level of treatment success and a more noticeable
reduction of facultative and periodontal pathogens compared to those who did not use the

adjunctive mouthwash (10).

Given the limited data on HA in peri-implant mucositis, it is worth noting that a greater number

of studies have explored its role in the treatment of peri-implantitis.

Peri-implantitis is a plaque-associated pathological condition that affects the tissues surrounding
dental implants. It is characterized by inflammation of the peri-implant mucosa and a gradual
loss of the supporting bone (30). For the control of peri-implantitis, mechanical debridement
alone is often insufficient and thus adjunctive therapies have been proposed (31); among those

adjunctive modalities is HA.



A randomised clinical trial conducted on peri-implantitis patients, compared a group that
received an injectable 0.8% HMW-HA gel into the peri-implant pocket in the dental office
followed by application of a 0.2% HA gel by the patient at home, 3 times per day for 45 days,
with the control group receiving no topical application of any compound.’ Although findings
showed more BOP reduction in the test group, only borderline significance was reached at 90
days (P value: 0.07) and without any significant differences in PPD and CAL. This investigation
also included an ELISA test for the proinflammatory cytokines (interleukin-1beta (IL-1p) and
tumor necrosis factor-alpha (TNF-a)) from GCF samples. Positive results favouring the test
group were reported, where significantly greater reductions in IL-1 concentrations were
observed in the test group compared to the control group at 45 days (P = 0.04). However, for the
TNF-a, no significant difference was found. The authors concluded that the use of HMW-HA

may be an effective therapeutic option to control the progression of this disease (9).

In another clinical trial, the same approach was employed to analyze the effect of HA on the
subgingival microbiome in the implant site of patients suffering from peri-implantitis, which
suggested that its use led to a decrease in microbial alpha diversity and microbial variability, and
demonstrated that HMW-HA is effective in the early stages of peri-implantitis by reducing early
colonizing bacteria and limiting their role as “bridge species,” thereby preventing the subsequent

colonization of orange and red complex pathogens (32).

To better understand the long-term efficacy of HA in the management of periodontitis and peri-
implant diseases, further studies with larger sample sizes, extended follow-up periods (six
months, twelve months, or longer), and repeated reapplications of HA at various intervals are

needed to determine whether these positive effects are sustained over time.
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One of the limitations of this review is that it focuses solely on the use of hyaluronic acid in the
non-surgical management of periodontal conditions, without addressing its potential applications

in surgical therapies.

CONCLUSION

It is critical to explore innovative ways to inhibit infections and lessen our reliance on traditional
medicine. Hyaluronic acid has been studied as an adjunct to conventional periodontal treatment
with promising therapeutic outcomes. Based on this review, hyaluronic acid may have a positive
and additive effect when used alongside debridement in the treatment of periodontitis. While
current evidence regarding its use as an adjunct to non-surgical therapy for peri-implantitis and
peri-implant mucositis is limited, initial findings, although modest, are promising. Further

research is necessary to establish its effectiveness and optimal use.

ETHICAL APPROVAL

This research is approved by Jordan University of Science and Technology (JUST).

This research did not receive any specific grant from funding agencies in the public, commercial,

or not-for-profit sectors.

CONFLICT OF INTEREST

All authors declare that they have no conflicts of interest and no generative Al or Al-assisted

technologies were used in the writing, editing, or production of this manuscript.

11



REFERENCES

1.

10.

Gupta RC, Lall R, Srivastava A, Sinha A. Hyaluronic Acid: Molecular Mechanisms and
Therapeutic Trajectory. Front Vet Sci. 2019 Jun 25;6:192. doi:
10.3389/fvets.2019.00192. PMID: 31294035; PMCID: PMC6603175.

Fraser JR, Laurent TC, Laurent UB. Hyaluronan: its nature, distribution, functions and
turnover. J Intern Med. 1997 Jul;242(1):27-33. doi: 10.1046/j.1365-2796.1997.00170.x.
PMID: 9260563.

Stern R. Hyaluronan catabolism: a new metabolic pathway. Eur J Cell Biol. 2004
Aug;83(7):317-25. doi: 10.1078/0171-9335-00392. PMID: 15503855.

Necas J, Bartosikova L, Brauner P, Kolar J. Hyaluronic acid (hyaluronan): a review. Vet
Med. 2008;53(8):397-411. doi:10.17221/1930-VETMED.

Vigetti D, Karousou E, Viola M, Deleonibus S, De Luca G, Passi A. Hyaluronan:
biosynthesis and signaling. Biochim Biophys Acta. 2014 Aug;1840(8):2452-9. doi:
10.1016/j.bbagen.2014.02.001. Epub 2014 Feb 7. PMID: 24513306.

Fallacara A, Baldini E, Manfredini S, Vertuani S. Hyaluronic Acid in the Third
Millennium. Polymers (Basel). 2018 Jun 25;10(7):701. doi: 10.3390/polym10070701.
PMID: 30960626; PMCID: PMC6403654.

Romano CL, De Vecchi E, Bortolin M, Morelli I, Drago L. Hyaluronic Acid and Its
Composites as a Local Antimicrobial/Antiadhesive Barrier. J Bone Jt Infect. 2017 Jan
1;2(1):63-72. doi: 10.7150/jbji.17705. PMID: 28529865; PMCID: PMC5423572.

Karakostas P, Davidopoulou S, Kalfas S. Use of Hyaluronic Acid in Periodontal Disease
Treatment: A Systematic Review. J Contemp Dent Pract. 2022 Mar 1;23(3):355-370.
PMID: 35781443.

Sanchez-Fernandez E, Magan-Fernandez A, O'Valle F, Bravo M, Mesa F. Hyaluronic
acid reduces inflammation and crevicular fluid IL-1P concentrations in peri-implantitis: a
randomized controlled clinical trial. J Periodontal Implant Sci. 2021 Feb;51(1):63-74.
doi: 10.5051/jpis.1903660183. PMID: 33634616; PMCID: PMC7920839.

Ahmedbeyli, D R. Clinical and microbiological evaluation of hyaluronic acid and

chlorhexidine mouthwash in the treatment of peri-implant mucositis. Stomatologiia.
2021;100(6):24-28. Russian. doi: 10.17116/stomat202110006124. PMID: 34953184.

12



11.

12.

13.

14.

15.

16.

17.

18.

Eliezer M, Imber JC, Sculean A, Pandis N, Teich S. Hyaluronic acid as adjunctive to
non-surgical and surgical periodontal therapy: a systematic review and meta-analysis.
Clin Oral Investig. 2019 Sep;23(9):3423-3435. doi: 10.1007/s00784-019-03012-w. Epub
2019 Jul 23. PMID: 31338632.

Loépez-Valverde N, Lopez-Valverde A, Blanco Rueda JA. Role of hyaluronic acid in the
treatment of peri-implant diseases: results of a meta-analysis. Front Oral Health. 2025
May 1;6:1564599. doi: 10.3389/froh.2025.1564599. PMID: 40376205; PMCID:
PMC12078234.

Johannsen A, Tellefsen M, Wikesjo U, Johannsen G. Local delivery of hyaluronan as an
adjunct to scaling and root planing in the treatment of chronic periodontitis. J
Periodontol. 2009 Sep;80(9):1493-7. doi: 10.1902/jop.2009.090128. PMID: 19722800.

Rodriguez-Aranda M, Iborra-Badia I, Alpiste-Illueca F, Lopez-Roldan A. Hyaluronic
acid for periodontal tissue regeneration in intrabony defects: a systematic review. Dent
Rev. 2022;2(3):100057. doi:10.1016/j.dentrev.2022.100057.

Smith AJ, Addy M, Embery G. Gingival crevicular fluid glycosaminoglycan levels in
patients with chronic adult periodontitis. J Clin Periodontol. 1995 May;22(5):355-61. doi:
10.1111/5.1600-051x.1995.tb00161.x. PMID: 7601916.

Manzanares D, Monzon ME, Savani RC, Salathe M. Apical oxidative hyaluronan
degradation stimulates airway ciliary beating via RHAMM and RON. Am J Respir Cell
Mol Biol. 2007 Aug;37(2):160-8. doi: 10.1165/rcmb.2006-04130C. Epub 2007 Mar 29.
PMID: 17395888; PMCID: PMC1976543.

Alharbi MS, Alshehri FA. High Molecular Weight Hyaluronic Acid Reduces the
Expression of Virulence Genes fimA, mfal, hagA, rgpA, and kgp in the Oral
Pathogen Porphyromonas gingivalis. Pharmaceutics. 2022 Aug 4;14(8):1628. doi:
10.3390/pharmaceutics14081628. PMID: 36015254; PMCID: PMC9415305.

Sanz M, Herrera D, Kebschull M, Chapple 1, Jepsen S, Beglundh T, Sculean A, Tonetti
MS; EFP Workshop Participants and Methodological Consultants. Treatment of stage I-
III periodontitis-The EFP S3 level clinical practice guideline. J Clin Periodontol. 2020
Jul;47 Suppl 22(Suppl 22):4-60. doi: 10.1111/jcpe.13290. Erratum in: J Clin Periodontol.
2021 Jan;48(1):163. doi: 10.1111/jcpe.13403. PMID: 32383274; PMCID: PMC7891343.

13



19.

20.

21.

22.

23.

24.

25.

Rajan P, Baramappa R, Rao NM, Pavaluri AK, P I, Rahaman SM. Hyaluronic Acid as an
adjunct to scaling and root planing in chronic periodontitis. A randomized clinical trail. J
Clin Diagn Res. 2014 Dec;8(12):ZC11-4. doi: 10.7860/JCDR/2014/8848.5237. Epub
2014 Dec 5. PMID: 25654021; PMCID: PM(C4316327.

Olszewska-Czyz I, Kralik K, Prpic J. Biomolecules in Dental Applications: Randomized,
Controlled Clinical Trial Evaluating the Influence of Hyaluronic Acid Adjunctive
Therapy on Clinical Parameters of Moderate Periodontitis. Biomolecules. 2021 Oct
9;11(10):1491. doi: 10.3390/biom11101491. PMID: 34680123; PMCID: PMC8533205.
Al-Shammari NM, Shafshak SM, Ali MS. Effect of 0.8% Hyaluronic Acid in
Conventional Treatment of Moderate to Severe Chronic Periodontitis. J Contemp Dent
Pract. 2018 May 1;19(5):527-534. PMID: 29807962.

Vajawat M, Rao DPC, Kumar GSV, Rajeshwari KG, Hareesha MS. Local delivery of
hyaluronic acid as an adjunct to scaling and root planing in the treatment of chronic
periodontitis in smokers and non-smokers: A clinical and microbiological study. J Indian
Soc Periodontol. 2022 Sep-Oct;26(5):471-477. doi: 10.4103/jisp.jisp_308 21. Epub 2022
Sep 1. PMID: 36339388; PMCID: PMC9626790.

Ariel H, Kahn A, Hila ZO, Anton S, Natan G, Kolerman R. A thermosensitive gel with
an active hyaluronic acid ingredient that contains an octenidine preservation system as an
adjunct to scaling and root planning: a randomized prospective clinical study. Clin Oral
Investig. 2022 Apr;26(4):3721-3733. doi: 10.1007/s00784-021-04344-2. Epub 2022 Jan
8. PMID: 34997360.

Mallikarjun S, Neelakanti A, Babu HM, Pai SB, Shinde SV, Krishnan S. Neutrophil
elastase levels in the gingival crevicular fluid following hyaluronan gel application in the

treatment of chronic periodontitis: A randomized split-mouth study. Indian J Dent Res.
2016 Jul-Aug;27(4):397-404. doi: 10.4103/0970-9290.191889. PMID: 27723637.

Iorio-Siciliano V, Blasi A, Mauriello L, Salvi GE, Ramaglia L, Sculean A. Non-Surgical
Treatment of Moderate Periodontal Intrabony Defects With Adjunctive Cross-Linked
Hyaluronic Acid: A Single-Blinded Randomized Controlled Clinical Trial. J Clin
Periodontol. 2025 Feb;52(2):310-322. doi: 10.1111/jcpe.14078. Epub 2024 Oct 14.
PMID: 39402910; PMCID: PMC11743238.

14



26.

27.

28.

29.

30.

31.

32.

Gundogdu Ezer U, Gunpinar S. Local application of 0.8% hyaluronic acid gel as an
adjunct to minimally invasive nonsurgical treatment of periodontal intrabony defects-A
randomized clinical trial. J Periodontal Res. 2025 Mar;60(3):215-225. doi:
10.1111/jre.13331. Epub 2024 Aug 8. PMID: 39114889; PMCID: PMC12024630.

Sarag Atagiin O, Ceylan Sen S, Ustaoglu G, Ozcan E. Evaluation of the effects of using
an interdental brush dipped in 0.2% hyaluronic acid gel on clinical periodontal
parameters among patients with periodontitis: a randomized controlled trial. BMC Oral
Health. 2025 Apr 25;25(1):635. doi: 10.1186/s12903-025-06038-7. PMID: 40281514;
PMCID: PMC12023370.

Bertl K, Vlachou S, Pandis N, Zampelis A, Stavropoulos A. Repeated local delivery of
hyaluronic acid gel as adjunctive treatment of residual pockets in periodontitis patients
undergoing supportive periodontal care. A randomized controlled clinical trial. Clin Oral
Investig. 2024 Feb 20;28(2):158. doi: 10.1007/s00784-024-05505-9. PMID: 38376596;
PMCID: PMC10879318.

Al-Abbadi R, Shemais N, Nawwar A, Fawzy El-Sayed KM. Non-surgical periodontal
therapy with and without hyaluronic acid gel in type 2 diabetic stage-II periodontitis
patients: a randomized clinical trial. BMC Oral Health. 2025 Jul 15;25(1):1166. doi:
10.1186/512903-025-06485-2. PMID: 40665270; PMCID: PMC12265118.

Berglundh T, Armitage G, Araujo MG, Avila-Ortiz G, Blanco J, Camargo PM, et al.
Peri-implant diseases and conditions: consensus report of workgroup 4 of the 2017 World
Workshop on the Classification of Periodontal and Peri-Implant Diseases and Conditions.

J Clin Periodontol. 2018 Jun;45 Suppl 20:S286—-S291. doi:10.1111/jcpe.12957.

Passarelli PC, Netti A, Lopez MA, Giaquinto EF, De Rosa G, Aureli G, et al.
Local/topical antibiotics for peri-implantitis treatment: a systematic review. Antibiotics
(Basel). 2021 Oct 25;10(11):1298. doi:10.3390/antibiotics10111298.

Soriano-Lerma A, Magan-Fernandez A, Gijon J, Sanchez-Fernandez E, Soriano M,
Garcia-Salcedo JA, et al. Short-term effects of hyaluronic acid on the subgingival
microbiome in peri-implantitis: a randomized controlled clinical trial. J Periodontol. 2020
Jun;91(6):734-45. doi:10.1002/jper.19-0184.

15



Figures and Tables
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Table 1. Studies that used HA as an adjunctive therapy

Study

Periodontitis
Rajan et al.
(2014)

Olszewska-
Czyz et al.
(2021)

Al-
Shammari
et al.
(2018)

Vajawat et
al.
(2022)

Ariel et al.
(2022)

Participants

33PTs, SMT

100 PTs,
each
group=>50

22 PTs, SMT

22 PTs, 44
sites.

smokers and
non-smokers.

SMT

34 PTs, SMT

Treatment
method used

Control sites:
SRP alone

Test sites: SRP +
HA

Group 1: SRP
alone

Group 2: SRP +
HA

Control sites:
SRP alone

Test sites:
SRP+HA gel

Control sites:
SRP +placebo
gel

Test sites: SRP+
HA gel

Control sites:
SRP

Test sites: SRP +
gel

HA dose

0.2 % HA

The gel is a
mixture

of 1.6%
cross-linked
HA, 0.2%
native HA

0.8 % HA

0.8 % HA

0.8% HA
combined
with
0.625%
octenidine

17

# of
applications

-BL after
treatment

-atweek 1

-BL

- at week 6 at
existing pockets

-BL

-atweek 1

-BL

-at week 1

-BL

- at 1 month

Periodontal
diagnosis

Moderate to
severe
chronic
periodontitis

Localized,
moderate
periodontitis

Moderate to
severe
periodontitis

Chronic
Periodontitis

Stage 3
periodontitis

Results

The additional use of
HA gel showed
Statistically
Significant
development of
BOP,CAL & PPD in
test sites atl12 weeks.

More favorable
clinical results in
group 2

(CAL gain: 1 mm
more than group 1)

-Significant reduction
in PPD in the Test
site, and it’s more
pronounced at 12
weeks.

-Test sites had higher
levels of hBD-2 in
GCF samples
-Statistically
significant difference
in the colony counts
of Aa and Pg
between the test and
control sites, with a
greater reduction
observed in the test.

-Significant
difference in CAL
gain at 3 months,
which was maximum
in the smoker group
with a mean gain of
1.54 mm

Statistically
Significant
improvement in BOP,
CAL and PPD in test
sites compared to



Mallikarjun
et al.
(2016)

Iorio-
Siciliano et
al. (2025)

Gundogdu
Ezer U,
Gunpinar S
(2025)

Sarag
Atagiin O,
et al.
(2025)

20 PTs,
80 sites.

SMT

38 patients
with one
intrabony
defect each.

Test: 19 PTs

Control: 19
PTs

Test group:
17,
Control
group : 19

60 PTs, 180
interproximal
sites (3 sites
per
participant)

Control sites:
SRP

Test sites: SRP +
HA

Control group:
MINST

Test Group:
MINST + HA

Control group:
MINST

Test group:
MINST + HA

Control group:
interdental brush
alone

Test group:

HClasa
preservative

0.2%
hyaluronan
gel

Cross
linked HA

0.8 % HA

0.2% high
molecular
weight
sodium
hyaluronate
gel

18

-BL

- at one month

Once daily after
routine tooth
brushing

Moderate to
advanced
chronic
periodontitis.

Periodontitis
(stage III or
V)
periodontal
pocket
associated
with
moderate
intrabony
defect.

Advanced
periodontitis
(stage
HI/1v);
presence of
intrabony
defect with a
probing
depth >5 mm
and defect
depth >3 mm

Stage 11/111,
Grades A/B,
generalized
periodontitis

control sites at 6
months.

-No significant
difference in CAL or
PPD between control
and test sites at 6
weeks.

-Comparable results
in Neutrophil elastase
in GCF samples.

-Statistically
significant difference
in PPD and CAL at 3
months but not at 6
months.

-At 6 months, the test
group had better
CEJ-BD values
compared to the
control group
(p<0.05).

-Defect fill was
greater in the test
group.

-PD and CAL
measurements
showed a significant
improvement in the
test group compared
to the control group
at 3months.

-Total defect depth:
Decreased by
0.64+0.75 mm in the
control group and
1.06 = 1.15 mm in the
test group, (p > 0.05).

- Significant
Intrabony defect
depth reduction in
both groups at 6
months, (p>0.05).
-HA gel with an
interdental brush
significantly
improved clinical
periodontal
parameters,



Bertl K, et
al (2024).

Al-Abbadi
R, et
al.2025

30 pts for
each group

56PTs, 221
experimental
sites

Control
group: 26
PTs

Test group:
30 PTs

26 PTs

peri-implantitis

Sanchez-
Fernandez
et al.
(2021)

61 PTs, 100
implant:

21 PTs (32
implants) in
the test
group, 20 (32
implants) in
control group
1, and 20 (36
implants) in
control group
2

30 interdental
brush with 0.2%
HA gel

Controls sites:
SRP
Placebo

Test sites:
SRP+HA

Control group:
13 patients;
PMPR

Test group : 13
patients; PMPR
+ HA

Test Group: HA

Control group 1:
xopolysaccharide
(galactomannan)
hydroxypropyl
guar gel

Control Group2
: patients
received no
topical
application of
any compound

0.3% non-
crosslinked,
middle
molecular
weight gel

EZ-Cure
Hyaluronic
acid 0.88%

0.8 %
HMW-HA

And 0.2 %

19

-BL

- Once daily
supragingivally
with an
interdental
brush for 3
months

-BL

- at week 1

0.8 HA clinic
application
followed by
application of
the same gel

(but at 0.2%) by

the patient at
home for 45
days

Generalized
Stage III,
Grade B
periodontitis,
currently
under
supportive
periodontal
care

(HbAlc <
7%) type 2
diabetic
stage-II
grade B
periodontitis

Peri-
implantitis

PBI/gingival bleeding
was lower with HA at
1 and 3 months;

-No between-group
differences for PD,
CAL, GI, or PI.

At 12 months, a
slightly higher
proportion of test
sites achieved pocket
closure compared to
control sites,
although the
difference was not
statistically
significant.

-A statistically
significant
improvement of
0.13% was notable in
the HbA 1c values of
test group over six
months.

-No significant
intergroup
differences were
observed in defect
depth or
radiographic bone
density (p>0.05);
however, both groups
individually showed
significant
improvements.

-Among sites with a
PPD > 5 mm, the test
group showed a
significantly greater
reduction in IL-1f
concentrations at 45
days compared to
control group 2 (P =
0.04).

-The IL-1P
concentration in the
test group was 51
pg/mL lower than in
control group 2



Soriano- 19 patients
Lermaetal. (38 samples)
(2019) in test group,

17 patients
(34) in
control group
1,

and 18
patients (36)
in control
group 2

Same Above

0.8 % HA
And 0.2 %

Same Above

Peri-
implantitis

- 3 microbial strata
were identified, each
representing a
distinct consortium
linked to peri-
implantitis

- The greatest effect
of HA was observed
in the early
colonizers (stratum
2), where 3 out of 4
early colonizers—
Streptococcus,
Veillonella, and
Rothia—decreased
after HA compared to
control group 1, 2.

- The lowest effect
occurred in stratum 1
(environmental
bacteria), where no
differences were
found after HA
treatment.

Glossary: PT: Patients; SMT; Split Mouth Technique, SRP; scaling, root planing; BL: Baseline subgingivally after

instrumentation; hBD-2: human beta defensin-2, GCF: gingival crevicular fluid; Aa: Aggregatibacter

actinomycetemcomitans; Pg: Porphyromonas gingivalis; MINST: minimally invasive non-surgical technique; CEJ-
BD: cementoenamel junction to bone defect; PMPR: professional mechanical plaque removal
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	Objective: Hyaluronic acid (HA) has obtained considerable attention in scientific research due to its role in biological processes and its therapeutic potential. It has been studied as an adjunctive to conventional periodontal treatment, accordingly; ...
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	In regard to infrabony defects, HA can be used in conjunction with the minimally invasive non-surgical technique (MINST). Radiographically, Iorio-Siciliano et al. 25 demonstrated significantly improved cementoenamel junction to bone defect (CEJ-BD) va...
	Previous literature has reported varying results on the benefit of incorporating active agents into interdental cleaning devices. One study showed that patients using HA with interdental brushes experienced significant reductions in gingival bleeding,...
	Hyaluronic acid and peri-implant mucositis and peri-implantitis
	In peri-implant mucositis, the main clinical characteristic is bleeding on gentle probing (24). After plaque/biofilm control is restored, it could take more than 3 weeks for the resolution of this clinical sign as the microbial biofilm is considered t...
	Evidence for the use of HA in managing peri-implant mucositis remains limited. Among the studies excluded from our review as it did not meet our inclusion criteria, Ahmedbeyli et al.10 investigated a mouthwash containing HA in combination with 0.2% ch...
	Given the limited data on HA in peri-implant mucositis, it is worth noting that a greater number of studies have explored its role in the treatment of peri-implantitis.
	Peri-implantitis is a plaque-associated pathological condition that affects the tissues surrounding dental implants. It is characterized by inflammation of the peri-implant mucosa and a gradual loss of the supporting bone (30). For the control of peri...
	To better understand the long-term efficacy of HA in the management of periodontitis and peri-implant diseases, further studies with larger sample sizes, extended follow-up periods (six months, twelve months, or longer), and repeated reapplications of...
	One of the limitations of this review is that it focuses solely on the use of hyaluronic acid in the non-surgical management of periodontal conditions, without addressing its potential applications in surgical therapies.
	It is critical to explore innovative ways to inhibit infections and lessen our reliance on traditional medicine. Hyaluronic acid has been studied as an adjunct to conventional periodontal treatment with promising therapeutic outcomes. Based on this re...
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