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Effect of hyaluronic acid on the regulation of inflammatory mediators in osteoarthritis of the 

temporomandibular joint: a systematic review. 

Iturriaga V1, Bornhardt T2, Manterola C3, Brebi P4. 

 

Osteoarthritis is one of the most frequent pathologies affecting the temporomandibular joint (TMJ). 

There is evidence that the use of intra-articular hyaluronic acid (HA) for the treatment of this disorder 

achieves positive effects through a reduction in inflammatory mediators. A systematic review of the 

available evidence regarding the regulation of inflammatory mediators when applying HA in 

osteoarthritis of the TMJ in humans was performed. The Web of Science, Embase, ScienceDirect, 

MEDLINE, Scopus, EBSCOhost, and LILACS databases, SciELO library, and search engine Trip Database 

were searched systematically. Two thousand eight hundred and sixty-three related articles were found, 

of which only two met the selection criteria (both were clinical trials and evidence level 2b for treatment 

studies). These two articles represented a population of 87 patients. Both articles reported that the 

application of HA had a positive effect on the regulation of inflammatory mediators; the mediators 

studied were those of the plasminogen activator system and levels of nitric oxide. The limited evidence 

available suggests that the application of HA regulates various inflammatory mediators in osteoarthritic 

processes in the TMJ. Nevertheless, further evidence in this regard is required, through the study of 

specific pathologies of the TMJ, complementing the assessment of clinical parameters with molecular 

studies, and generating good quality clinical studies with larger sample sizes. 
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Comparative Effectiveness of Alternative Dosing Regimens of Hyaluronic Acid Injections for 

Knee Osteoarthritis: A Systematic Review. 

McElheny K1, Toresdahl B1, Ling D1, Mages K2, Asif I3. 

https://www.ncbi.nlm.nih.gov/pubmed/28228347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iturriaga%20V%5BAuthor%5D&cauthor=true&cauthor_uid=28228347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bornhardt%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28228347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manterola%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28228347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brebi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28228347
https://www.ncbi.nlm.nih.gov/pubmed/31340715
https://www.ncbi.nlm.nih.gov/pubmed/?term=McElheny%20K%5BAuthor%5D&cauthor=true&cauthor_uid=31340715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toresdahl%20B%5BAuthor%5D&cauthor=true&cauthor_uid=31340715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ling%20D%5BAuthor%5D&cauthor=true&cauthor_uid=31340715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mages%20K%5BAuthor%5D&cauthor=true&cauthor_uid=31340715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asif%20I%5BAuthor%5D&cauthor=true&cauthor_uid=31340715


CONTEXT: 

Viscosupplementation is widely used for management of knee osteoarthritis. Many formulations 

of hyaluronic acid (HA) are available ranging from a single injection to a series of up to 5 injections per 

treatment. 

OBJECTIVE: 

To compare efficacy between single and multiple HA injection formulations. 

DATA SOURCES: 

MEDLINE, EMBASE, Cochrane, Web of Science, Scopus. 

STUDY SELECTION: 

Full-text prospective randomized and nonrandomized controlled human trials, cohort studies, and cost-

effectiveness evaluations in the English language comparing different injection regimens of 

viscosupplementation. 

STUDY DESIGN: 

Systematic review. 

LEVEL OF EVIDENCE: 

Level 1. 

DATA EXTRACTION: 

Data were collected using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses) guidelines. Four databases were searched by 1 librarian and the principal investigator, 

identifying 6196 articles for screening. 

RESULTS: 

Eleven studies met the inclusion criteria. Of the studies comparing single- with multiple-injection 

formulations of HA for treatment of knee osteoarthritis, there was no consistent difference in patient-

reported outcomes. Furthermore, 5-injection formulations do not appear to be superior to 3 injections. 

CONCLUSION: 

There are limited head-to-head trials comparing viscosupplementation formulations that differ based on 

number of injections, and in particular, there is a paucity of trials evaluating single-injection 

formulations. Based on the currently available data, there appears to be similar efficacy with the 

possibility for greater cost-effectiveness and less patient inconvenience with single-injection 

formulations. 
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Hyaluronic Acid: Molecular Mechanisms and Therapeutic Trajectory. 

Gupta RC1, Lall R2, Srivastava A2, Sinha A2. 

 

Hyaluronic acid (also known as hyaluronan or hyaluronate) is naturally found in many tissues and fluids, 

but more abundantly in articular cartilage and synovial fluid (SF). Hyaluronic acid (HA) content varies 

widely in different joints and species. HA is a non-sulfated, naturally occurring non-protein 

glycosaminoglycan (GAG), with distinct physico-chemical properties, produced by synoviocytes, 

fibroblasts, and chondrocytes. HA has an important role in the biomechanics of normal SF, where it is 

partially responsible for lubrication and viscoelasticity of the SF. The concentration of HA and its 

molecular weight (MW) decline as osteoarthritis (OA) progresses with aging. For that reason, HA has 

been used for more than four decades in the treatment of OA in dogs, horses and humans. HA produces 

anti-arthritic effects via multiple mechanisms involving receptors, enzymes and other metabolic 

pathways. HA is also used in the treatment of ophthalmic, dermal, burns, wound repair, and other 

health conditions. The MW of HA appears to play a critical role in the formulation of the products used 

in the treatment of diseases. This review provides a mechanism-based rationale for the use of HA in 

some disease conditions with special reference to OA. 
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Intra-Articular Hyaluronic Acid in the Symptomatic Treatment of Knee Osteoarthritis: A Meta-Analysis 

of Single-Injection Products. 

Vincent P1. 

BACKGROUND: 

Viscosupplementation of the synovial fluid with intra-articular hyaluronic acid (IA HA) is a well-known 

symptomatic treatment of knee osteoarthritis. The question arises whether a monoinjection (ie, single 

injection) could be as efficient as multi-injection (ie, 3-5 injections) regimens. 

METHODS: 

A meta-analysis of published studies relating to IA HA monoinjection trials was performed. The efficacy 

criterion was the Western Ontario and MacMaster Universities pain subscore. Any study design was 

accepted, from randomized control trials to single-arm observational open-label studies. An extensive 

search was performed using PubMed, Google, Google Scholar, and references found in recent meta-
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analyses, for all articles published before end of April 2018. Population profiles were analyzed in terms 

of age, sex, body mass index (BMI), and Kellgren-Lawrence (KL) radiology grades. Results of intra-

articular single injection of placebo were collected to create a database allowing post hoc comparisons. 

Each IA HA study arm was compared to an IA placebo arm (either pooled or not), to present a similar KL 

profile controlled with the χ2 test. The effect size (ES) (95% CI) and P values were calculated and 

synthesized for each follow-up visit at 1, 2, 3, and 6 months. In parallel, a global approach was used to 

represent the variations from baseline for each group or subgroup studied. 

RESULTS: 

From 1547 citations, 28 studies were included in the meta-analysis, representing 4129 patients treated 

with monoinjection: 3360 received IA HA and 769 patients received IA placebo. The mean (SD) IA HA 

patient was 61.2 (9.6) years, 63% women, BMI 28.0 (4.1), 47% KL III, and 3% KL IV. A good placebo KL 

profile matching was obtained for 26 of the 31 IA HA arms. For the whole IA HA population, ES = 0.30 

(95% CI, 0.25-0.35) at 3 months and ES = 0.39 (95% CI, 0.33-0.44) at 6 months. In a restricted analysis, 

after removal of outliers, poorly KL matched and active arms <30 patients, results remained unchanged, 

ES = 0.29 (95% CI, 0.23-0.34) and ES = 0.40 (95% CI, 0.34-0.45) at 3 and 6 months respectively, whilst 

heterogeneity was improved. 

CONCLUSIONS: 

There are certainly limits to the post hoc placebo comparison method, for individual studies. But for 

each synthesis per subgroup or group, the results were properly confirmed using multiple statistical 

approaches and weighing methods. This meta-analysis suggests that monoinjections produce results 

similar to multi-injections of IA HA in terms of pain relief in the treatment of knee osteoarthritis.  

 


