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Abstract: Hyaluronic acid viscosupplementation is one of most popular options in nonsurgical management of
osteoarthritis. Recent clinical studies have proved that the anti-inflammatory, anabolic, and chondroprotective
actions of hyaluronic acid reduce pain and improve patient function. Viscosupplementation with hyaluronic acid is
safe and effective in the management of osteoarthritis, but its use in the treatment of other soft tissue pathologies
such astendonopathy, subacromial bursitis, and partial rotator cuff tears has received less attention. This article
describes physiological functions, basic pharmacological properties, and the clinical use of hyaluronic acid. Also
reviews the use of intra-articular hyaluronic acid viscosupplementation in the management of knee osteoarthritis and
presents the potential for expanding its indications for other joints. Additionally, summarizes the current knowledge
on using viscosupplementation in management of different soft tissue disorders, evaluating experimental and clinical
trials in this topic.
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Introduction The unique viscoelastic nature of HA along with
Viscosupplementation is the name that was given its biocompatibility and non-immunogenicity has led
to the use of hyaluronan solutions, alone or in to its use in a number of clinical applications,
combination with gel particles, used to replace and including the supplementation of joint fluid in
supplement the pathological synovial fluid (Balazs, arthritis, as a surgical aid in eye surgery, and to
2009). facilitate the healing and regeneration of surgical

Hyaluronic acid (hyaluronan, HA) is a linear wounds (Barbucci, et al., 2002).
polysaccharide formed from disaccharide units Hyaluronic acid (HA) is an important component
containing N-acetyl-D-glucosamine and glucuronic of articular cartilage; it is present as a coat around
acid. It has a high molecular mass, usually in the order chondrocytes, where it bounds to aggrecan monomers,
of millions of Daltons, and interesting viscoelastic which imbibe water and are responsible for the
properties influenced by its polymeric and resilience of cartilage (i.e., resistance to compression)
polyelectrolyte characteristics (Grigorij et al., 2007). (Abate, et al., 2010).

The biological functions of HA include mainte- Several clinical trials have shown that
nance of the elastoviscosity of liquid connective viscosupplementation therapy with HA is safe and
tissues such as joint synovial and eye vitreous fluid, effective in the management of osteoarthritis (OA)
control of tissue hydration and water transport, resistant to conventional therapies (Rutjes, et al.,
supramolecular assembly of proteoglycans in the 2012).
extracellular matrix, and numerous receptor-mediated Despite the positive results inOA, its use in the
roles in cell detachment, mitosis, migration, tumor treatment of tendon disorders has received less
development and metastasis, and inflammation attention. Actually, HA is actively secreted by the
(Balazs and Denlinger, 1989). tendon sheath and, as for joints, it is an important

Its function in the body is, amongst other things, component of the synovial fluid, which allows a
to bind water and to lubricate movable parts of the smooth tendon gliding, and provides nutrition to
body, such as joints and muscles. Its consistency and tendonitself (Hagberg, et al., 1992).
tissue-friendliness allows it to be used in skin-care Moreover, it is an important component of
products as an excellent moisturizer. Hyaluronic acid tendonstructure, being largely present in extracellular
is one of the most hydrophilic (water-loving) space (Abate, et al., 2014).
molecules in nature and can be described as nature’s Use of Hyaloronic acid in Different osteoarthrosis

moisturizer (Necas, et al., 2007).
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Hyaluronic acid (HA), also known as hyaluronan
orhyaluronate, is a high-molecular-weight
glycosaminoglycan  composed of continuously
repeating molecular sequences ofglucuronic acid and
N-acetyl-glucosamine (Brockmeier and Shaffer,
2006).

In additionto providing joint lubrication and
shock absorbancy, HAacts as the backbone for the
proteoglycans of the extracellular rmatrix, creating a
hydrated pathway through whichcells can migrate

(Hempfling, 2007).
Recent studies have also suggestedthat HA
promotes chondrocyte proliferation and

differentiation, which has spurred interest in its use as
a scaffoldcomponent in tissue-engineering techniques
(Yagishita et al., 2005).

In the arthritic joint, the concentration and
molecularweight of HA are decreased by 33% to 50%,
limiting its rolein maintaining normal joint
biomechanics (Smedsrod, 1991).

The purposeof viscosupplementation is to replace
the lost HA andpotentially stimulate the production of
endogenous HA within the joint (Bagga, et al., 2006).

Although at the present time the exact
mechanism of action is not completely understood,
recent research suggests that HA exerts anti-
inflammatory, analgesic, and possibly
chondroprotective effects on the articular cartilage and
joint synovium (Strauss, et al., 2009).

Hyaloronic acid prperations differ with respect to
origin, method of production, treatment schedule,
molecular weight, half-life within the synovium,
rheologicproperties, pharmacodynamics, and cost
(Altman, et al., 2006).

Although intra-articular HA injection is currently
indicated and FDA approved for treating pain
associated with OA of the knee, recent studies
demonstrating beneficial results with respect to pain
reduction and functional improvement have led to
increased off-label use for OA of the hip, shoulder,
and ankle (Altman, et al., 2005).

The Use of Hyaluronic acid in soft tissue injuries
and different Tendinopathies

HA has been mostly used after a surgical
procedure for tendon injuries or in the treatment of
chronic tendinopathies (Abate, et al., 2014).

HA is an essential component of the tendon
itself. It is well known that, after experimental
damage, tendon healing process proceeds along a
complex pathway beginning with inflammation and
cellular proliferation and followed by tissue formation
and maturation, with each phase lasting for days,
weeks, and months, respectively (Andia, et al., 2010).

Briefly, in the damaged area, the injury
molecular products stimulate an acute inflammatory
reaction with the secretion of cytokines, reactive
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oxygen species, cationic peptides, or proteases (Abate,
et al., 2014).

This phase is followed by cell proliferation,
collagen and matrix deposition, and tissue remodeling
and the final outcome is scar tissue formation, which
can partiallyrestore tendon function. Indeed, the
mechanical properties are compromised for years, due
to composition of the extracellular matrix and its
organization (Abate, et al., 2014).

Basic research has shown that the activity of
hyaluronidase is increased in granulation tissue during
the healing of equine superficial digital flexor tendon
injuries, suggesting that HA plays a relevant role in
controlling the healing process in equine tendonitis
(Foland et al., 1992).

Experimental research and pivotal clinical trials
suggest that HA 1is effective in preventing adhesions
after flexor tendons surgery. Different preparations
and procedures are at present under study to define the
best option (Abate, et al., 2014).

Promising results have been also observed in the
treatment of tendinopathies. In general terms, the
positive effect relies on the anti-inflammatory activity
of HA, enhanced cell proliferation, and collagen
deposition, besides the lubricating action on the
sliding surface of the tendon (Abate, et al., 2014).

However, it must be underlined that in the
majority of studies the drug was not injected inside the
degenerated tendon, but nearby and/or into the
articular space. It can be speculated that the
modifications of the synovial fluid can exert a positive
effect on the tendon itself, but it cannot be excluded
that the clinical improvement may secondary to the
positive action on osteoarthritis frequently associated
(Abate, et al., 2014).

Conclusion

Intra-articular HA injection is gaining popularity
as part of the nonoperative management of patients
with OA. The anti-inflammatory, anabolic, and
chondroprotective actions of HA have been shown in
recent clinical studies to reduce pain and improve
function.

With evidence mounting in support of the
efficacy of this treatment modality for patients with
OA, its potential use in additional patient populations
and other pathologies affecting the knee is being
investigated. Although continued study is needed,
intra-articular HA injection is proving to be a safe,
effective, and evolving tool for clinicians treating
patients with symptomatic OA.

There has been recent interest in the use of HA
for treatment of soft tissue pathology such as
tendonopathy, subacromial bursitis, and partial rotator
cuff tears particulary in younger athletic population.
The proposed mechanism of action of HA in the soft



New York Science Journal 2017;10(1)

http://www.sciencepub.net/newyork

tissues is poorly understood, but there is in vitro
evidence that HA reduces the rate of degeneration of
tendon matrix components and stimulate proteoglycan
syenthesis.
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