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ABSTRACT

BACKGROUND AND OBJECTIVES: Temporomandibular 
disorders are diseases causing pain and dysfunction in joints 
and muscles controlling mandibular movements. Their etiology 
is multifactorial and multidisciplinary approaches are needed 
to reach a differential diagnosis and an adequate management 
plan. This case report proposes a management protocol, with 
monthly sodium hyaluronate infiltrations, with different mo-
lecular weights, to control such changes and promote improve-
ment of temporomandibular joint biomechanics and pain.
CASE REPORT: This study describes a case of a 48-year old 
patient with a 10-year history of temporomandibular pain 
with function loss since 2001. Patient has classified her pain 
as 9 according to analog visual scale. In addition, history 
and detailed physical evaluation have shown different signs 
and symptoms, such as localized pain (right side), and right 
temporomandibular joint arthralgia with noise. Diagnosis 
was disc displacement with reduction and possible synovitis/
capsulitis to the right. Right temporomandibular joint osteo-
arthritis was also diagnosed by cone beam CT-scan. Initially, 
a flat upper splint with total coverage and contact with all an-
tagonist teeth was used. In the attempt to decrease temporo-
mandibular arthralgia, non-steroid anti-inflammatory drugs 
and muscle relaxants were used. Since right temporomandib-
ular joint pain was not effectively managed, we decided to use 
intra-joint sodium hyaluronate injections with different mo-
lecular weights, per month, in a total of four applications. At 
treatment completion, clinical evaluation has shown normal 
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function, no pain with visual analog scale = zero, in addition 
to adequate interincisal distance.
CONCLUSION: This report has suggested that viscosupple-
mentation cycles with sodium hyaluronate of different molecu-
lar weights may provide excellent results in the long run, to 
control joint temporomandibular disorder symptoms. Thera-
peutic benefits were maintained for four years with no need for 
annual maintenance cycles.
Keywords: Disk displacement with reduction, Sodium hyal-
uronate, Temporomandibular joint, Viscosupplementation.

RESUMO

JUSTIFICATIVA E OBJETIVOS: As disfunções temporo-
mandibulares são um grupo de doenças que causam dor e dis-
função na articulação e nos músculos que controlam os movi-
mentos da mandíbula. Sua etiologia é multifatorial e abordagens 
multidisciplinares são necessárias para chegar a um diagnóstico 
diferencial e plano de tratamento adequado. Propõe-se um pro-
tocolo de tratamento, com infiltrações mensais, empregando 
hialuronato de sódio, com diferentes pesos moleculares, para 
controlar essas alterações e promover uma melhoria da função 
biomecânica da articulação temporomandibular, bem como da 
sua dor. 
RELATO DO CASO: Este estudo descreve um caso de uma 
paciente de 48 anos que apresentava uma história de 10 anos 
de dor temporomandibular com perda de função que apare-
ceu em 2001. Ela classificou a intensidade da sua dor como 
grau 9 de acordo com a escala visual  analógica. Além disso, 
anamnese e exame clínico detalhado mostraram diversos sinais 
e sintomas, como dor localizada miofascial (lado direito), ar-
tralgia da articulação temporomandibular direita com ruído. 
O diagnóstico foi de deslocamento de disco com redução e 
possível sinovite/capsulite à direita. Osteoartrose da articulação 
temporomandibular direita também foi confirmada por tomo-
grafia computadorizada de feixe cônico. Inicialmente, foi uti-
lizada uma placa superior plana de cobertura total com contato 
com todos os dentes antagonistas. Numa tentativa de diminuir 
a artralgia temporomandibular, foram empregados anti-infla-
matórios não esteroides e um relaxante muscular. Como a dor 
da articulação temporomandibular direita não foi efetivamente 
eliminada,optou-se pela utilização de uma injeção intra-articu-
lar de hialuronato de sódio, com diferentes pesos moleculares, 
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por mês, totalizando quatro aplicações. No final do tratamento, 
o exame clínico mostrou normalização da função, a dor havia 
desaparecido, escala analógica visual=zero, além de uma distân-
cia interincisal adequada. 
CONCLUSÃO: O presente trabalho sugeriu que ciclos de vis-
cossuplementação com hialuronato de sódio, de diferentes pe-
sos moleculares, podem proporcionar excelentes resultados, em 
longo prazo, no controle de sinais e sintomas da disfunção tem-
poromandibular de origem articular. Os benefícios terapêuticos 
foram mantidos por um período de quatro anos, sem a neces-
sidade de ciclos anuais de manutenção.
Descritores: Articulação temporomandibular, Deslocamento do 
disco com redução, Hialuronato de sódio,Viscossuplementação.

INTRODUCTION

Among temporomandibular disorders (TMD), disc displace-
ment with or without reduction, osteoarthrosis and osteoar-
thritis are the most prevalent diseases in patients that seek for 
treatment1,2.
Considering therapies which are minimally invasive, some 
studies have shown that the use of intra-articular infiltration 
of sodium hyaluronate (SH) in the upper articular cavity and, 
sometimes, in both cavities, is effective for treating intra-artic-
ular abnormalities in patients with TMJ disorders3-5.
Hyaluronic acid (HA), which is usually present in the organism 
as SH, is a polyionic hydrophilic linear chain glycosaminogly-
can of high molecular weight. It is usually found in the extra-
cellular matrix of the connective tissue, including the articular 
cartilage and synovial fluid6-8, where SH molecules are mainly 
synthesized by sinovial B cells9,10. The metabolic activity of SH 
in cell renewal and its combination with glycosaminoglycan, 
originated from proteoglycans produced by chondrocytes, fa-
cilitate the nourishment of avascular zones of the disc and the 
articular cartilage5-11.
Increases in proteoglycans synthesis, as well as in the produc-
tion of metalloproteinase (MP), are observed in pathological 
conditions. MP acts over collagen and proteoglycans weaken-
ing the articular cartilage matrix, generating fragments of col-
lagen and proteoglycans, as well as leukotrienes and cytokines, 
which become disperse in the articular fluid. Such process gen-
erates an inflammatory response in the synovial membrane and 
capsular ligament, which may limit the articular movement 
and cause pain11,12.
Therefore, the intraarticular use of SH, according to its mo-
lecular weight, may increase its endogenous production by sy-
novial cells and improve or normalize mandibular functions, 
releasing early stages adherence or adhesiveness between the 
fossa and the articular disc5,13. 
Despite the use of SH in viscosupplementation therapy, it is 
necessary to highlight that very high molecular weight mol-
ecules (between 1 and 6x106Da) are prevented from passing 
from the intraarticular environment to the intercellular envi-
ronment, being then incapable of acting on synoviocytes and 
chondrocytes, which would be necessary to reduce synovial in-
flammation and restore the natural properties of the synovial 

fluid, being it recently called “visco-induction”8,10,14.  
According to this theory, products with molecular weight be-
tween 0.5 and 1x106Da present the best in vivo effects, be-
ing capable of producing the synthesis of endogenous HA by 
synoviocytes. Likewise, other researchers established an even 
narrower molecular weight range (500-730 kDa) as the one 
capable of acting on the synovial fibroblasts and restoring their 
capacity of synthesizing hyaluronic acid5,8,12. 
TMJ viscosupplementation is a minimally invasive technique 
that consists in intra-articular injection of HA aiming at elimi-
nating or diminishing the pain and improving articulation 
functional activity, which would improve the qualitative and 
quantitative quality of the synovial fluid5. 
Due to HA mechanical and metabolic characteristics, visco-
supplementation, isolated or combined with another surgical 
modalities, such as arthrocentesis and arthroscopy15-20, may be 
a therapeutic option to inflammatory conditions and biome-
chanical alterations of the TMJ, being it an ideal conservative 
treatment, as it has been considered minimally invasive and has 
presented no deleterious effects so far5,6,13. 
This paper describes a protocol of treatment that uses sequential 
infiltration of HA, of different molecular weights, for treating 
intra-articular alterations of TMJ accompanied by functional 
limitation and pain.

CASE REPORT

This study describes the case of a 48 year-old female patient 
who presents a 10-year history of temporomandibular pain and 
impaired function.
Patient described that her first symptoms appeared in 2001, 
when she began working, and that they worsened for the next 
ten years. During that time she felt facial distress, pain, discom-
fort and the right TMJ made noises during mastication. She 
classified the intensity of her pain as degree 9 according to the 
visual analog scale (VAS), and reported that nervousness and 
anxiety made the pain worse. She tried to live with the symp-
toms for a number of years, but then they became worse, pain 
increased and she finally sought for medical care.
The dentist diagnosed her with temporomandibular disorder. 
She experienced pain when performing mandibular function-
al activities and had her sleep disturbed at night. Further-
more, she experienced extreme jaw stiffness in the morning 
with episodes of locking joint and interincisal distance of 
32.28mm (measured with digital caliper, Vonder® - 150mm) 
(Figure 1).
Further careful anamnesis and detailed clinical examination 
showed several signs and symptoms, such as localized myofas-
cial pain (right side), arthralgia of the right temporomandibu-
lar joint (TMJ) with noise. Patient also experienced pain under 
electric shock, pressure of short duration over the joint and 
deviation of the mandibular trajectory to the right.
The diagnosis was of disc displacement with reduction and 
possible synovitis/capsulitis on the right. Osteoarthrosis of 
the right TMJ was also confirmed by cone beam computed 
tomography.
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Initially, the treatment aimed at minimizing the overload on 
the TMJ caused by sleep bruxism. Therefore, an upper flat oc-
clusal splint with full coverage, thermo-polymerized and bilat-
eral contact with antagonist teeth was used. In an attempt of 
diminishing the temporomandibular arthralgia, a non-steroidal 
anti-inflammatory was also used for the first 12 days (Tenoxi-
cam, 20mg), at every 12 hours, along with a muscle relaxant 
(cyclobenzaprine, 5mg) two hours before sleeping. The dose of 
muscle relaxant was increased to 10mg in an attempt to control 
myalgia that accompanied arthralgia. After six months using 
10mg cyclobenzaprine the dose was reduced to 5mg again, as 
the pain was reduced to degree 3 in the VAS, and the medicine 
was gradually withdrawn in alternate days until the end of the 
seventh month. 
A nuclear magnetic resonance was requested before the begin-
ning of the treatment to measure the position and morphology 
of the articular disc and to verify the type and possible location 
of the effusion. However, for economical reasons, patient could 
not perform the test. 
As pain in right the TMJ was not effectively eliminated, the 
solution found was to use a minimally invasive therapy with 
sodium hyaluronate, and the patient received four intra-ar-
ticular injections of SH with different molecular weights per 
month. The solution with the lowest molecular weight (500-
730 kDa - Polireumin®) SH was used in the first and third 
months and the SH solution with higher molecular weight 
(1,000 – 2,000 kDa – Osteonil Mini®) in the second and forth 
months.
The procedure was conducted as follows. Patient sat comfort-
ably in a chair with an inclination of 45°. She was instructed 

Figure 2. The needle was inserted 10mm anterior to the tragus and 
2mm below the tragus line – external corner of the orbital cavity. It was 
directed anteriorly, superiorly, and medially until the tip of it reached 
the glenoid fossa close to the upper joint space of the right TMJ

Figure 1. Limitation of the interincisal distance

to rotate her head towards the asymptomatic side to facilitate 
the approach to the symptomatic TMJ. The pre-auricular area 
was then disinfected with 70% alcohol and povidone®. Lido-
caine (1.8mL), without vasoconstrictor, was used to block the 
auricular nerve17. After 3 minutes the area under anesthesia was 
tested with a probe n° 5. Afterwards, 1mL/cc syringe BD and 
gauge needle 0,80x25 mm (21G) were used for the intra-artic-
ular joint injection. The needle was inserted 10mm anterior to 
the tragus and 2mm below the tragus line – external corner of 
the orbital cavity (Homlund line). The needle was directed an-
teriorly, superiorly, and medially until the tip of it reached the 
glenoid fossa close to the upper joint space (Figure 2).
One milliliter of SHwas injected in the upper joint space and, 
as procedure went on, the substance was aspirated to verify if it 
was not being injected into a blood vessel (superficial temporal 
vein or artery), or in the vascular part located along the retro-
discal area. Patient was then instructed to move the lower jaw 
actively, but without the operator manipulation.
There was a protocol (1st, 2nd, 3rd, 4th month) to be followed the 
day following SH application to verify the mandibular ampli-
tude and the intensity of the articular pain. 
At the end of the treatment, her clinical examination showed 
the full restoration of the function. Besides, pain had disap-
peared, VAS=zero and she presented an adequate interincisal 
distance (Figure 3).
Patient remained without pain or TMJ dysfunction after a 
4-year follow up.
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DISCUSSION

TMJ is a diarthrodial synovial joint with peculiar characteris-
tics, as it has three bone components: the condyle, the articular 
tubercle and the mandibular fossa of the temporal bone. It has 
also a fibrocartilaginous joint disc located between the condyle 
and the articular fossa, which divides the articular cavity in up-
per and lower cavities. The articular disc in adults is avascular, 
presents a biconcave shape and is composed by three segments: 
anterior, intermediate and posterior bands, being the latest the 
tickest one21,22. Each TMJ is considered a ginglymus joint, as 
it allows hinge movements in one axis and sliding movements 
in another23. The synovial fluid that fills the upper and lower 
articular cavities is responsible by the nourishment and lubrica-
tion of the articular tissues, being its quantity and quality di-
rectly related to the articular health and function22. Many stud-
ies have demonstrated changes in the synovial fluids of TMJ 
with disorders, which cause temporomandibular pain23-29. Our 
study presented a case where the patient underwent disc dis-
placement with reduction associated to effusion. Whenever the 
patient performed the maneuver of mandibular translation,the 
anterior area of the condyle pressed the retrodiscal area, dislo-
cated from its original innervated and vascularized site, pain 
was produced, as an electric shock. The second pain was prob-
ably caused by the algogenic substances present in the right 
upper cavity, which generated localized extra pressure when the 
mandible moved and, consequently, pain. Both algias were not 
eliminated by the use of the occlusal splint associated to a pain-
killer and a muscle relaxant of central action.
The hyaluronic acid is present in the synovial fluid and in the 

cellular matrix of various connective tissues30.  It acts in the 
articular lubrication, reducing the friction in the intra-articular 
spaces and contributing to the diminishment of the adhesive-
ness and of inflammatory mediator levels, which would be re-
lated to the relief of pain. Its metabolic activity contributes to 
cell renewal and facilitates the nourishment of avascular areas 
of the disc and articular cartilage due to its combination to the 
glycosaminoglycans originated from proteoglycans31,32. HA is 
usually found in a concentration of 3 mg/mL in a healthy and 
normal joint30. However, in pathological conditions, a chain of 
events at molecular level takes place and the glycosaminogly-
cans are found disintegrated and disperse in the synovial fluid, 
being contained within the synovial cavity33. As a consequence, 
the concentration and volume of SH inside the damaged joint 
may be reduced up to 50%. The synovial fluid becomes less 
viscous and, as a result shocks are not properly absorbed, which 
may impair the articular protection and lubrication34. The 
presence of inflammatory mediators in the synovial fluid has a 
relevant role in the pathophysiology of articular diseases. Pros-
taglandin E2 (PGE2), leukotriene B4 (LTB4), interleukin (IL) 
1β, IL-2, IL-8, interferon (IFN) Υ and tumor necrosis factor 
TNF-α were identified in the synovial fluid of patients with 
pain, which suggests that these mediators are related to TMJ 
osteoarthritis24. We believe this may have happened in this case, 
however we cannot precise which mediators were present nor 
where, once no laboratorial analysis was performed. The finan-
cial problems faced by the patient did not allow the examina-
tion of TMJ by nuclear magnetic resonance. If such imaging 
test could have been performed in T1 and mostly T2 weighted 
imaging, we might have visualized the presence of these inflam-
matory changes in one or both cavities, with a mild, moder-
ate or severe hyper signal. Such information would give us an 
idea of the articular effusion level and its location regarding the 
TMJ. If a new magnetic resonance of the TMJ could have been 
obtained after the sequential infiltration with sodium hyaluro-
nate, we would have better understood what had happened 
with the disc and if there had been any morphological or po-
sitioning changes and if the effusion remained, diminished or 
disappeared, once the intra-articular pain, the reciprocal noise 
and jaw deviation were eliminated.
Studies analyzing knee joint diseases observed an association 
between increase of the TNF-α and IL-6 serum values and lev-
els of pain and function limitation35.Therefore it is evident the 
role of inflammation and its mediators in the pathophysiology, 
signals and symptoms and evolution of articular diseases, being 
TMD included. 
The viscosupplementation may improve lubrication (qualita-
tively and quantitatively), biomechanics and the elimination 
or reduction of pain, since it aims at restoring the rheological 
properties of the synovial fluid, having it a mechanical, analge-
sic, anti-inflammatory and chrondroprotective objective32. The 
articular infiltration with sodium hyaluronate, as performed 
in this case, increased the concentration of hyaluronic acid in 
the synovial fluid, facilitating the releasing of adherence areas. 
It probably promoted articular mobility and diminished the 
secondary joint wear and it also allowed the synovial fluid to 

Figure 3. Four year follow-up showed an adequate interincisal distance
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better circulate, which helped nutrients and metabolites dif-
fusion into a vascular tissues. HA may also reduce inflamma-
tory mediators levels, contributing to the relief of  pain in the 
articulations3,33. Good results have been obtained with this in-
tervention in various TMD due to mechanical and metabolic 
characteristics of HA7,36-38. 
The present paper is a case report, and regardless of its low evi-
dence, it generates a hypothesis.  
Results found in a meta-analysis study38 suggested that HA ap-
plication can improve TMD clinical signals in comparison with 
placebo. However, results are inconclusive due to the absence 
of well designed and controlled randomized clinical trials. Se-
lected studies indicated some positive evidences, however some 
methodological problems and incomplete reports influenced 
their validity and reproducibility. Furthermore, different doses 
of SH with distinct molecular weights and different cycles of 
treatment were used, compromising the selection of trials to 
the systematic review.
The patient of the present study received a sequence of alter-
nate infiltrations of SH that aimed at improving viscosupple-
mentation and posterior visco-induction, generating a possible 
synergism between the different substances applied into the 
articulation. Another relevant aspect of this strategy of sequen-
tial infiltrations is that the initial application of the lower mo-
lecular weight SH possibly contributed with its interaction at 
a molecular/cellular level and has led to the decrease of pain. 
When the higher molecular weight SH was applied our aim 
was to diminish the action of phospholipase A2 (PLA2), which 
is secreted by synoviocytes, chondrocytes and osteoblasts into 
the synovial fluid, and may lead to a degenerative process. As 
the inhibition of (PLA2) is dose dependent, the higher the mo-
lecular weight and HA concentration used the higher will be 
(PLA2) inhibition40.Therefore, the exogenous use of such vis-
coelastic substance, with such molecular weight, probably con-
tributed to the relief of pain and reestablished the homeostasis 
of the synovial fluid and the biomechanics of the TMJ. The last 
dose, with a higher molecular weight, was used as viscoelastic 
reinforcement. The most common side effect associated with 
viscosupplementation is the occurrence of local reaction at the 
injection site, such as transient pain and swelling41-44. The pa-
tient described in this paper did not present any side effects, 
neither local nor systemic, during the monthly applications.
The monthly frequency of our applications seemed to work 
in an effective and safe way in our research. However, the lit-
erature suggests weekly and fortnightly cycles7,18,36,45. The pres-
ent study performed four cycles with an application a month, 
which generates a higher cost in the treatment. Such aspects 
should be taken into consideration and discussed with patients 
when the treatment is agreed with them, taking into consider-
ation the costs/benefits aspects of it at the moment. 
Randomized clinical trials should be conducted to verify what 
is the best cycle and what would be the impact of using first the 
higher molecular SH followed by the lower molecular weight 
one, or even comparing this modality of treatment with iso-
lated arthrocentesis, arthrocentesis and viscosupplementation 
regarding the benefits of the different treatments over time. 

CONCLUSION

The present study suggests that cycles of viscosupplementation 
with SH of different molecular weights may present excellent 
long term results in the control of signals and symptoms of 
TMD of articular origin, as the therapeutic benefits were kept 
for a period of four years, without the need  for annual main-
tenance cycles.
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