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ABSTRACT:
There are many different techniques and methods that have been used to treat temporomandibular
joint disorders. Intra-articular injections of hyaluronic acid (HA) is one of these methods. The
purpose of this article was to review the literature on role of hyaluronic acid injection in the
treatment of temporomandibular joint disorders and its effectiveness in improving the pain and
functional problems.
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INTRODUCTION
In recent years the medical uses of
hyaluronic acid (HA) have been
diversified,
to
include
several
[1-3,7,9,13]
therapeutic and cosmetic fields.
Hyaluronic acid has been used in intraarticular injection for treatment of
various disorders of the joints, including
osteoporosis. Previous studies had
shown therapeutic efficacy of this
procedure [4-6]. The treatment of TMJ
disorders is one of the targets of intraarticular HA injection.[7-10]
This paper reviews the scientific articles
that talk about hyaluronic acid in the
treatment of TMJ disorders.
HYALURONIC ACID (HA):
Hyaluronic acid (HA) is a natural
polysaccharide belonging to the family of
glycosaminoglycans and can be found in
many extracellular tissues including SF

and cartilage, This material contributes
to ease the function of articular
cartilages and make it more effective,
this is due to its special properties similar
to synovial fluid including the viscosity,
lubricating and damping which can be
noted in cases like shock absorption and
load distribution.[11] HA is produced by
chondrocytes and synoviocytes in the
joints.
HA has mechanical, biological and
metabolic functions. The first property is
lubrication and reduction of wearing out
of articular elements.
The biological property: studies in vitro
and in vivo demonstrated significant
action of HA in blocking of different
inflammatory mediators such as TNF-α,
IL-1β, IL-17, PGE2 and induces nitric
oxide synthase (iNOS), as well as
inhibiting expression of enzymes that
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degrade the extracellular matrix such as
matrix metalloproteinases (MMPs) 1, 3,
2, 9 and 13. Also HA provides the
necessary components of the metabolic
process for the articular disc and
cartilage. [6,12-16]
TEMPOROMANDIBULAR JOINT
DISORDERS (TMD):
Temporomandibular
joint
disorder
(TMD) is a widely researched disease in
the literature, since it has a high
prevalence and is often associated with
chronic pain and limited function of the
temporomandibular
joint
(TMJ),
resulting in decreased quality of life for
the patient. [17-21]
TMD affect the jaw joints and related
structures and includes painful myofacial
problems, internal derangement of joint
space,
abnormalities
of
bony
components, and degenerative and
rheumatologic problems. TMD is
characterized by pain, joint noise, a
limited range of motion, impaired jaw
function, deviation or deflection upon
mouth opening, malocclusion, and
closed or open locking. [18,22]
The etiology is thought to be
multifactorial.
The
capsular
inflammation or damage and muscle
pain or spasm may be caused solely or in
combination by abnormal occlusion,
para-functional habits, stress, anxiety, or
abnormalities of the intra-articular disk.
There is some evidence suggesting that
anxiety, stress, and other emotional
disturbances may exacerbate TMJ

disorders, especially in those patients
who experience chronic pain. [23]
The
joint disorders include disc
displacement and degenerative and/or
inflammatory disorders. Due to its
complex
etiology
and
varied
classification, different conservative and
surgical treatments have been studied in
an attempt to improve
clinical
symptoms and restore function for the
affected patients. [17,24-28]
HYALURONIC ACID IN TMJ DISORDERS:
TMJ disorder related to pain in the
joint or surrounding tissues and
functional limitations associated or not
with joint sounds during movement.
[18]

Magnetic resonance imaging ( MRI ) is
the most commonly used method for
TMJ’s
soft
tissue
examination,
computed tomography (CT) is for the
imaging diagnosis of TMJ alterations
which related to bone tissues. [40]
Many nonoperative approaches have
been proposed through the years,
including occlusal splint therapy,
physiotherapy, pharmacotherapy, and
arthrocentesis. [29-32]
Many materials have been used in intraarticular injection therapy include nonsteroidal
anti-inflammatory drugs
(NSAIDs), corticosteroids, botulinum
toxin, blood, platelet rich plasma (PRP)
and hyaluronic acid. [9,17,26,33-39]
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Using CT Images, Møystad et al.
compared bone changes after HA and
corticosteroid injections to treat TMJ
osteoarthritis[40], They used contralateral
TMJ with minor symptoms as the
control, and radiographic signs of the
disease were classified through a score
(presence
of
erosions,
sclerosis,
osteophytes, and flattening of the
condyle). After 6 months, there was no
statistically
significant
difference
between the groups or between the
period before and 6 months after
treatment. However,
progression,
regression,
and
no changes of
osteoarthritic
abnormalities
were
observed on CT examinations in both the
treated and the contralateral TMJs after
treatment with intra-articular injection
with
sodium
hyaluronate
or
corticosteroid.
The aim of Hegab et al. study [38] was to
compare the use of Platelet-Rich Plasma
Injection (PRP) and hyaluronic acid (HA)
in the treatment of TMJ osteoarthritis
(OA), PRP performed better than HA in
the treatment of TMJ-OA during longterm follow-up in terms of pain
reduction and increased interincisal
distance. Patients received 3 injections
of 1 mL of PRP in group II, patients
received 3 injections of 1 mL of lowmolecular-weight HA. The outcome
variables were maximum nonassisted
mouth opening (MVMO), joint sounds,
and pain index scores. Between-group
comparisons of the outcome variables
over
time
revealed
significant
improvements in group II at 1 and 3
months. At 6 and 12 months, the PRP

group exhibited better performance
compared with the HA group in terms of
the recurrence of pain and joint sounds.
The improvements obtained with the
PRP injections in group I were
maintained during the follow-up period.
In 2014 Gencer et al. [18] compared the
effect of intra-articular injections of
Hyaluronic
acid,
corticosteroid
(betamethasone),
and
NSAID
(tenoxicam)
on the relief of
temporomandibular
joint
disorder
complaints and they evaluated with CT
to investigate the presence of cartilage
or capsule degeneration. The patients
were randomly divided into four groups
consisting of a control group of patients
who received saline injections, and the
evaluation
of
pain
relief was
performed after 1 and 6 weeks. They
found that HA produced better pain
relief scores (at 1 and 6 weeks) when
compared to the other groups and all of
them had greater pain relief than the
control group. pain relief was not
maintained between these periods.
Alpaslan et al.[27], Kopp et al. [28,37]
reported that TMJ pain symptoms had
been improved by intra-articular
injections
of
corticosteroids, but
adverse local effects can occur in the
joint tissues. Kopp et al. showed that
both procedures reduced the clinical
symptoms and dysfunction. [28] On other
hand, the more suitable treatment and
less risk of the progression of joint
degeneration was with HA injections
because it is a physiological component
of synovial fluid.
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Harba A.et al, Int J Dent Health Sci 2017; 4(2):313-321

Kopp et al [37], Bjørnland et al. [25]
compared
between
HA
and
corticosteroid injections in treatment of
TMJ osteoarthritis, but with a shorter
follow-up period. The evaluation time
was at 14th day, 1 month, and 6 months,
the HA injections group showed a
greater pain relief and improvement in
jaw function than the second group
(corticosteroid injections). The joint
sounds improved in both groups. But
they reported that temporary pain
occurred with HA injections.
Arthrocentesis can be combined with or
without hyaluronic acid injections.[41-43]
According to the authors combination
treatments gained superior results.
[27,33,44-46]
Alpaslan et al. showed that the
HA reducing the actions of inflammatory
mediators and increasing joint mobility,
provides a long-term lubricating effect, .
[27]
Whereas, Aktas et al. suggested that
arthrocentesis that associated with HA is
necessary when there is degeneration of
the joint. [41]
In contrast Emes et al. investigated the
effect of NSAID injections in comparison
with arthrocentesis associated with HA
injections.[17] Findings showed that the
pain decreased between periods in HA
injections group while the pain reduced
in the first week, but increased after 1
and 3 months of follow-up. The
difference was not statistically significant
in both groups. The authors show that
there is little benefit in using relatively
conservative
methods
once
an
arthrocentesis
together
with
viscosupplementation has failed to

relieve the patients pain. It is concluded
that more invasive procedures (repeated
injections, arthroscopy, and surgery)
should be considered for the patients
who do not benefit from arthrocentesis.
Through several studies Guarda-Nardini
et al. suggested a protocol (five
arthrocentesis sessions associated with
viscosupplementation with
HA)
[9,20,34,42,47,48]
and
they
reported
improvement in symptoms and TMJ’s
functions. A similar protocol was
followed by Sato S, Oguri et al. in 2001
]36 [and in 2006 to treat non-reducing
disc displacement ]49[. In 2012 GuardaNardini et al. compared the effectiveness
of 2 treatment protocols 5-session
single-needle arthrocentesis plus low– or
medium–molecular weight Ha, Similar
positive effectiveness was shown for 2
treatment
protocols
for
TMJ
osteoarthritis ]50[. Again in 2015
Guarda-Nardini et al. compared the
effectiveness of two single-session
protocols,
either
adopting
high(protocol A) or medium-molecular
weight hyaluronic acid (protocol B), with
the reference five-session protocol of
temporomandibular joint (TMJ) lavage
plus viscosupplementation (protocol C)
in the management of chronic TMJ
degenerative disorders, The five-session
protocol was significantly superior to
both single-session protocols. [51]
The aim of Manfredini et al. study was to
compare six treatment protocols,
(Arthrocentesis
with
or
without
additional drugs in TMJ inflammatorydegenerative)[52] , Randomly assigned to
316
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one of the groups: single-session twoneedle arthrocentesis (A), single-session
two-needle
arthrocentesis
plus
corticosteroid (B), single-session twoneedle arthrocentesis plus low molecular
weight hyaluronic acid (HA) (C), singlesession two-needle arthrocentesis plus
high molecular weight HA (D), 5 weekly
two-needle arthrocenteses plus low
molecular weight HA (E) and 5 weekly
single-needle arthrocenteses plus low
molecular weight HA (F). At the 3-month
follow-up, The protocol number (C)
allowed
achieving
the
highest
improvement in almost all the outcome
variables (chewing efficiency, pain at rest
and in motion, and improvement in
mouth opening values), no statistically
significant differences existed between
the treatment groups. Also GuardaNardini et al.[48] investigation did not
support the existence of significant
differences
in
the
treatment
effectiveness
for
inflammatorydegenerative TMJ disorders of a cycle of
five weekly injections of arthrocentesis
plus
hyaluronic
acid
injections
performed according to the classical
two-needle or the single-needle
technique.
Kopp et al. [53] compared the effects of
HA,
glucocorticoids,
and
saline
solution
injections to treat TMJs
Rheumatoid
arthritis
(RA),
A
comprehensive clinical
dysfunction
values were reduced significantly in all
groups, while the number of tender
muscle regions was significantly reduced
and the maximum voluntary mouth
opening significantly increased in the

glucocorticoid and sodium hyaluronate
groups only.
CONCLUSION:
Intra-articular injections of hyaluronic
acid (HA) is a beneficial method in the
treatment of temporomandibular joint
disorders, There is no specific protocol to
be followed in the procedures of
injections. However, other drug such as
corticosteroid and NSAID injections can
be used with good results.
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