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Abstract Patients with degenerative disease of the temporomandibular joint (TMJ) who did not respond to conservative medical therapy (splint therapy, selected grinding or physiotherapy) can be treated by arthrocentesis,
which is associated with intra-articular injections of sodium hyaluronate (Hyalgan). In this study, we treated ten
dysfunctional patients with degenerative joint disease
(DJD) who had been diagnosed clinically and had had the
diagnosis confirmed by MRI. All subjects presented impaired mouth opening, joint pain at rest and on movement
and impaired masticatory efficiency. We performed one
cycle of five infiltrations with joint arthrocentesis and the
injection of sodium hyaluronate at weekly intervals. The
following parameters were assessed before and after infiltration and at follow-up after 6 months: mouth opening
(with a mean of between 36.5 mm and 41.9 mm); sideways movements (to the right 4.9 mm to 8.9 mm and to
the left 4.7 mm to 9.2 mm); pain at rest (VAS=1.8 to 0.5)
and on movement (VAS=7.8 to 1.1); masticatory efficiency (VAS=5.7 to 8.6); subjective judgement of the
functional TMJ limitation level (from 2.8 to 0.8); judgement of efficacy (from 2.4 to 3.2); judgement of tolerability to the therapy (from 2.0 to 3.1). The therapeutic benefits observed can be attributed both to joint arthrocentesis
and to the characteristics of sodium hyaluronate itself. All
the parameters considered revealed a statistically significant positive variation that persisted over time (P<0.05).
The results obtained by this minimally invasive, fast and
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easy technique proved to be valid and lasting. This infiltration technique using sodium hyaluronate looks very
promising for patients affected by symptomatic DJD who
do not respond to conservative medical therapy, reflecting
similarly encouraging findings in the orthopaedic treatment of degenerative knee pathology.
Keywords Temporomandibular joint · Degenerative
joint disease · Arthrocentesis · Sodium hyaluronate ·
Arthrosis

Introduction
Sodium hyaluronate, a glycosaminoglycan produced and
released by specialised synovial cells, is present in particularly high concentrations in the joint cartilage and synovial fluid. In normal conditions, this substance plays an
important role in maintaining intra-articular homeostasis:
it favours the elasticity and viscosity of the synovial fluid,
providing a cushion against any shocks; it has a lubricating, anti-inflammatory and pain-relieving action and enables the tissue repair processes to be activated in the cartilage with a normalising action on the synthesis of endogenous acid by the synovial cells [1].
In the presence of osteoarthrosis, the concentration and
molecular weight of sodium hyaluronate in the synovial
fluid are diminished as a consequence of the dilution,
fragmentation and production of acid molecules with a
lower weight than normal, thus compromising the conditions of homeostasis [2]. In order to overcome this problem, a treatment has been devised whereby the pathological fluid is removed from the joint and exogenous sodium
hyaluronate is infiltrated, thus bringing the concentration
and molecular weight of the synovial fluid back to normal. This kind of treatment is called viscosupplementation [3] and has already been used for many years to treat
degenerative knee pathology [4, 5, 6].
Sodium hyaluronate injection has also been proposed
for the treatment of TMJ symptomatic degenerative disease that has failed to respond to conservative medical
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and physical therapies. This minimally invasive therapeutic approach using arthrocentesis and infiltration aims to
restore the protective function of the synovial fluid, normalising the concentration and molecular weight of the
sodium hyaluronate [7].

Materials and methods
In this study, ten patients suffering from DJD (nine women and
one man, age range: 39–68 years, mean age: 49.3 years) underwent
one cycle of five infiltrations [8, 9] of sodium hyaluronate (Hyalgan from Fidia S.p.A.) into one or both of the TMJ, with a total of
15 joints being infiltrated according to the protocol in use for the
treatment of degenerative knee pathology [10, 11, 12, 13].
Before being treated with infiltration, all of the patients involved in this study had undergone splint therapy, physiotherapy
or selected grinding without success. All persons gave their informed consent prior to being treated. The treatment with Hyalgan
was always preceded by arthrocentesis of the upper joint cavity
with Ringer-lactate solution.
The patients presented degenerative disease with pain, crepitus
in the joint and impaired mouth opening and masticatory efficiency. The examinations performed were a panoramic radiograph
and a MRI of the TMJ with the mouth both opened and closed on
the sagittal and coronal planes.
Before proceeding with the infiltration, various parameters
were assessed, such as the maximal mouth opening, the sideways
movements of the jaw, the presence of pain at rest and when chewing food (assessed by VAS), masticatory efficiency and the functional limitation level during usual jaw movements [8, 11, 14, 15].
The technique used to perform arthrocentesis of the TMJ (Fig. 1)
employs the same reference points as are used in arthroscopic examination [16]. The skin surface is disinfected with povidone iodine. Local anaesthesia is then achieved with mepivacaine 2%
(Carbocaine). The anaesthetic is first injected into the joint cavity,
relaxing this virtual space. Subsequently, the needle is withdrawn
gently to the skin surface, thus anaesthetising the soft tissues over
the joint, too. Two 19 G needles are then placed to make entry and
exit points for the liquid to be injected that will wash out the entire
joint. The arthrocentesis (with 50 cc of Ringer lactate) eliminates
the catabolytes present in the synovial fluid [13].
This procedure may often prove difficult if the inner part of the
joint shows debris. However, the pressurising effect exercised by
the injection of fluid into the joint is useful in weakening and
breaking up any such debris that may be present. Once arthrocen-

Fig. 1 Technique applied

tesis is complete, 1 cc of Hyalgan is injected into the joint, and the
two needles are removed.
During treatment, the mouth opening is monitored before and
after each infiltration. Assessments are then made of the presence
or absence of pain when chewing food and at rest and of the patient’s masticatory efficiency before each infiltration. Even the
functional limitation level of the joint is assessed after each administration. The patient’s judgement about the efficacy of the
therapy and the tolerability of the infiltration procedure itself are
also recorded. In the follow-up period, the patients are again
assessed on the basis of all the chosen parameters at 1, 3 and
6 months after the last of the five infiltrations. During the whole
period of the five infiltrations, patients followed a physiotherapy
program of guided mouth opening that went on for 4 weeks after
the last injection.

Results
After the cycle of infiltrations it was possible to note that
spontaneous opening of the mouth had improved in each
of the patients who had been treated by a minimum of
1 mm to a maximum of 9 mm, with a mean increase of
4.9 mm, passing from an initial mean value of 36.5 mm to
41.4 mm at the end of treatment. At 1 month, opening remained at a mean value of 42.7 mm, and at 3 months, it
was 42.5. At 6months, the mean value reached 41.9 mm,
slightly lower than the mean values at 1 and 3 months, but
still higher than the initial mean values. The maximal
mean opening value was achieved 1 month after therapy,
and at 6 months, the mean value was still higher than the
value obtained at the end of treatment (see Fig. 2). Statistical analysis (ANOVA) confirmed that over the course of
time the cycle of infiltrations favours an improvement in
mouth opening (P=0.001, P<0.05).
Sideways movements of the jaw to the left and right
were assessed in terms of time, the side affected by the
disorder (left, right or bilateral TMJ) and the direction of
movement. At baseline, the right side gave a mean value
of 4.9 mm, while mean movement to the left was 4.7 mm.
At the end of the therapy, movement to the right had
increased on average by 4.4 mm, reaching a mean value
of 9.3 mm, while the left side had increased by 4.1 mm,
reaching a mean value of 8.8 mm. After 1 month, this increase had slightly decreased (P=0.000000, P<0.05).
At 3 months, sideways movement had further decreased
to a mean value of 8.6 mm on both sides, increasing again
after 6 months to a mean value of sideways movement to
the right of 8.9 mm and to the left of 9.2 mm. Variations
at follow-up showed a range of less than ±1 mm, demonstrating substantial stability in the results obtained.
Pain at rest was present before treatment in five patients and was assessed as a mean VAS value of 1.8. After
the treatment, the mean value had decreased to VAS=0.8.
After 1 month, the mean value was VAS=0.2. After
3 months, the mean VAS value was 0.1. At 6 months, it
had slightly increased to 0.5. The statistical significance
was equal to P=0.0169 (P<0.05).
Pain on movement was present in all the patients, with
a mean value of VAS=7.8. Symptomatology improved after treatment in all cases, with a mean value of VAS=1.6.
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Fig. 2 The opening of the
mouth improves after each single injection, and there is substantial preservation of time
during the following 6 months

At 1 month, it had improved to a mean value of VAS=1.2.
After 3 months, a mean value of VAS=0.8 had been
reached. The next control at 6 months showed an absence
of pain in seven patients out of the ten who had received
treatment, with a mean value of VAS=1.1 (see Fig. 3).
ANOVA showed the presence of statistical significance in
the data obtained (P=0.00000, P<0.05).
The patients’ masticatory efficiency was assessed before treatment and gave a mean value of VAS=5.7, which
meant they had considerable difficulty in eating hard,
solid food. At the end of therapy, this parameter had notably improved, rating a mean value of VAS=7.9. At
1 month, the mean VAS value was 8.2. After 3 months the
Fig. 3 Decrease in pain on
movement during the treatment
with five sodium hyaluronate
infiltrations and the situation at
the 6-months follow-up

patients’ masticatory efficiency had reached a mean value
of VAS=8.7, and at 6 months it had slightly decreased to a
mean value of VAS=8.6 (see Fig. 4). ANOVA showed the
presence of statistical significance in the data obtained
with P=0.00000 (P<0.05).
The efficacy judgement of the therapy expressed by
the patient was measured numerically (0=poor, 1=slight,
2=moderate, 3=good and 4=excellent) after each infiltration. After the first infiltration, the mean efficacy value
was 2.4. The mean values increased progressively in the
course of the following sessions. After the fifth infiltration, the mean value was 3.3, and it remained constant at
1 and 3 months, after which time it decreased slightly,
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Fig. 4 Improving in masticatory efficiency, and its substantial preservation at the 6 months
follow-up

reaching a mean of 3.2 at 6 months after treatment, with a
statistical significance of P=0.00004 (P<0.05).
The patients’ tolerability judgement of the actual
method of administration was then assessed (0=poor,
1=slight, 2=moderate, 3=good and 4=excellent). At the
first session, tolerability rated a mean value of 2.0. The
mean value had increased by the fifth infiltration to 3.1,
indicating a decidedly positive pattern, which proved to
be statistically significant with P=0.00526 (P<0.05).
The functional TMJ limitation level was assessed at
baseline (score 0=absent, score 1=slight, score 2= moderate, score 3=intense and score 4=severe), and it rated a
mean score of 2.8. After therapy it had reached a mean
value of 1.3. At 1 and 3 months, the patients presented a
mean value of 1.1, which reached a minimum at 6 months
with a mean value of 0.8. In the case of this parameter,
too, statistical analysis showed the presence of significance with P=0.00000 (P<0.05).

Discussion
The use of sodium hyaluronate was first described by Rydell and Balazs [18] and by Helfet [15] in the treatment of
patients suffering from osteoarthrosis. Many studies conducted from the 1970s onward on osteoarthrosis of the knee
[2, 10, 11, 12, 13] demonstrated that sodium hyaluronate
helps to alleviate pain, improve functionality and reduce
joint crepitus. This substance opens up a new therapeutic
approach, and the authors recommend the use of cycles of
five infiltrations [10, 19] to be given at weekly intervals.
This approach is preferable to the use of NSAIDs and cortisone drugs, which are not without undesirable side effects.
In 1985 [20] and in 1987 [21], Kopp et al. likened the
short- and long-term effects of the intra-articular injection
of sodium hyaluronate to that achieved with cortico-

steroids (betamethasone). Both the drugs used reduced
painful symptomatology and improved the clinical signs
without revealing any statistically significant differences
in therapeutic effect. The authors concluded that both
drugs were useful and had a significant long-term effect in
cases of chronic DJD, but they proposed using sodium
hyaluronate as the better alternative because of its lesser
risk of side effects. In 1991, the same authors, Kopp et al.
[22], observed the short-term effects of injections of sodium hyaluronate, glucocorticoids and saline solution in
patients presenting TMJ rheumatoid arthritis. In all cases,
they observed a significantly positive effect in the patients
treated with sodium hyaluronate or with glucocorticoids.
Subsequently, in 1993, Bertolami et al. [23] used sodium
hyaluronate to treat some intracapsular disorders (degenerative disease, reducing and non-reducing disc displacement), and they observed that the use of sodium hyaluronate significantly improved the clinical signs and symptoms when compared to saline solution, which had been
used on other patients.
Fader et al. [22] proposed pressurised infusions of sodium hyaluronate into the TMJ (pumping technique) to
treat cases of persistent and symptomatic closed-lock,
demonstrating a short-term benefit with regard to symptomatology and function.
Sato et al. [8] proposed its use in cases of non-reducing
displacement of the disc as an alternative therapeutic
treatment, obtaining an overall improvement in clinical
signs and symptoms despite the fact that the displacement
remained uncorrected.
In a 1997 study, Hirota [25] showed that the injection
of sodium hyaluronate in patients presenting joint dysfunction reduced the quantity of catabolytes present in the
synovial fluid (metabolites of arachidonic acid and cytokines) and improved painful symptomatology and mouth
opening.
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The main indications for the use of this substance
therefore proved to be traumatic and degenerative joint
pathologies. Intra-articular administration in degenerative
disease normalises the viscoelasticity of the synovial fluid
and activates the tissue repair processes in the cartilage
[2].
The results of our study show the efficacy of treatment
administered as a cycle of five intra-articular infiltrations
of Hyalgan. A single injection can be more useful to solve
a dislocation of the disc than to treat a degenerative
pathology. An improvement was observed in the range of
mouth opening and sideways movements, a decrease in
painful symptomatology at rest and during movement, an
increase in masticatory efficiency, a progressive decrease
in functional limitation and an increase in the parameters
of efficacy and tolerability of the treatment. The increase
in mouth opening is undoubtedly due to a mechanical effect of the liquid injected into the joint. This liquid determines an increase in the hydraulic pressure with consequent expansion of the intra-articular space, an effect
which probably also causes the removal of any debris that
may be present. This pressurising effect is associated
with: (1) the elimination of pain by the infiltration of the
local anaesthetic that is activated at the time of treatment;
(2) the use of Ringer-lactate lavage solution, which removes the intra-articular catabolytes and (3) sodium hyaluronate, with its analgesic, anti-inflammatory and lubricating properties. Therefore, the improvement in symptomatology and function is linked at first with the pressurising
effect and the removal of catabolytes, and it is subsequently maintained by the action of sodium hyaluronate
and by the patient’s regular physiotherapy exercises after
treatment.
As regards painful symptomatology at rest, it should be
noted that five of the patients were asymptomatic at the
beginning of treatment and remained so after the cycle of
infiltrations, indicating that this technique is not damaging to the joint, is a reliable method and, provided it is
performed correctly, does not cause any iatrogenic damage to the joint, either traumatic or infective.
Statistical analysis (ANOVA) of the results confirmed
their validity, giving statistically significant P-values for
all parameters.

Conclusions
The results of our study demonstrated that arthrocentesis
with the infiltration of sodium hyaluronate is a valid
method of treating TMJ degenerative disease. In particular, a decrease in pain and an improvement in functionality of the jaw were observed. Function improved well initially and then slowly and progressively declined, indicating the need to repeat the cycle of treatment with sodium
hyaluronate over time.
Although infiltration is a slightly invasive method of
administration, it proved to be absolutely reliable if correctly performed, and was not the source of any iatrogenic
damage in our patients, even though there are case reports

in the literature that warn of the possible risks linked with
this surgical practice [26, 27].
It has been demonstrated that the TMJ behaves in a
similar way to the other joints that orthopaedic specialists
commonly treat with sodium hyaluronate, especially in
terms of symptomatology and long-term functionality.
Patients tolerate intra-articular infiltrations well, even
though in some cases they may experience numbing of the
facial nerve for the first few hours, this effect being linked
with the use of Carbocaine.
This method of infiltrating sodium hyaluronate to treat
DJD has been widely used in orthopaedic practice for
some time, and it is to be hoped that it will gain ground in
maxillo-facial surgery as a possible alternative to treat
sufferers who have not responded to conservative medical
therapies.
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