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Abbreviations: TMJ, temporomandibular joint; TMD, 
temporomandibular disorders; COX-2, cyclooxygenase-2; NSAIDs, 
non-steroidal anti-inflammatory drugs; HA, hyaluronic acid; MMPs, 
matrix metalloproteinase

Introduction
Temporomandibular disorders (TMD) consist of not only the 

internal derangement of Temporomandibular joint (TMJ) but also areas 
extrinsic to TMJ.1 Osteoarthritis can also affect Temporomandibular 
joint (TMJ) where it involves the cartilage, subchondral bone, and 
synovial membrane and results in TMJ remodeling and abrasion of 
articular cartilage.2,3 Epidemiologic findings of TMJ osteoarthritis are 
similar to generalized osteoarthritis.4 The clinical manifestations of 
TMJ osteoarthritis occurs in 8-16 % of population5,6 and involvement 
may be unilateral or bilateral. Females are affected more. The estrogen 
receptor α-polymorphism can cause increased pain susceptibility in 
female patients.7

Osteoarthritis has multiple risk factors such as age, genetics, 
trauma, joint and muscle disorders, infection, generalized 
osteoarthritis, congenital and developmental abnormality and 
idiopathic degenerative process. Trauma includes past fractures, 
jaw trauma, repetitive high-impact and torsional loads. Ligament 
laxity, internal derangements and inadequate muscle strength are 
examples of joint and muscle disorders.8‒10 The natural course of the 
disease consists of periods of remission. It is divided into three slow 
progressive phases. The entire disease process takes about 5.5years up 
to the final burnout phase.11

The most common clinical features are pain, restriction in mouth 
opening, and crepitus. The joint warmth is also absent. Pain is 
generally dull aching and common during the initial phases. Some 

patients have morning joint stiffness and increased sensitivity to cold 
and damp. The pain relieving factors include rest and NSAIDs. In 
later stages patient may develop facial skeletal remodeling. Patients 
have chin deviation and that occurs toward the affected side. Occlusal 
discrepancies like malocclusion are not uncommon.12 Occlusal 
changes include reduced overbite and anterior open bite.10,13 Internal 
derangements occur in about one-third of the patients.14

Various treatment modalities including conservative and surgical 
therapies are available. The aim of this study is to analyze different 
techniques of management to know whether the noninvasive 
conservative line of treatment is effective for the patients suffering 
from TMJ osteoarthritis.

Material and methods
This study was granted an exception from ethics approval by the 

Ethics Committee of Gujarat Adani Institute of Medical Sciences. 
The data in this article are supported by a Medline and Google 
scholar search using the key words osteoarthritis, osteoarthrosis, 
temporomandibular joint. These were augmented by references from 
these articles. The literature and data sources were explored in a 
thorough and comprehensive manner with the assistance of librarian 
(PN). This research included studies that examined the management 
of TMJ osteoarthritis. No limits were applied to the year of study; 
however I did exclude publications that were not in English and 
did not have abstracts. Relevant articles were also sought by a hand 
search review of reference books. All searches were completed by 
November 2015. Data from the articles were extracted using a pre-
defined data-extraction form. Discrepancies were noted and discussed 
between the two other faculties (NH and CR) in the E.N.T. department 
and resolved by consensus. Levels of evidence were ascertained 
for each study. Disagreements were resolved by discussions with 
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Abstract

Background: Osteoarthritis is a common chronic degenerative joint disease but its 
involvement in Temporomandibular joint (TMJ) is relatively uncommon. Various treatment 
modalities including conservative and surgical therapies are available.

Aim: To analyze different techniques of management to know whether the noninvasive 
conservative line of treatment is effective for the patients suffering from TMJ osteoarthritis.

Material and Method: This research included studies that examined the management of 
TMJ osteoarthritis. The data in this article are supported by a Medline and Google scholar 
search. These were augmented by references from these articles. Data from the articles were 
extracted using a pre-defined data-extraction form.

Result: The first line of treatment of was found to be conservative therapy. Conservative 
modality of treatment was effective and caused least morbidity. Irreversible oral 
rehabilitation was seen generally avoided in active stages of TMJ osteoarthritis.

Conclusion: After analyzing different techniques of management, it is obvious that the 
noninvasive conservative line of treatment is effective and should be the first line and 
cornerstone of therapy for the patients suffering from TMJ osteoarthritis.
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biostatistician (AP). I evaluated the titles and abstracts of all the 
studies identified in the initial search to locate any potentially relevant 
studies. The full texts of studies identified as potentially relevant were 
then evaluated. Studies were eligible if they included management 
of TMJ osteoarthritis. The following types of studies were excluded: 
reviews, commentaries, case reports and letters.

Results
A combined approach was generally employed in treating 

patients with TMJ osteoarthritis. Treatment of TMJ osteoarthritis 
included (Table 1) patients’ education and self-management, regular 
telephone contact, physical therapy, muscle strengthening, appliances 
and thermal modalities.15,16 The evidences for the effectiveness of 
acupuncture and electrical nerve stimulation were not much. The 
laser therapy was effective in reducing the pain. The psychological 
education management improved emotional outcomes.16

Table 1 Studies of Different modalities of treatment of osteoarthritis

Studies Treatment Modalities
Jamtvedt et al. [16] Physical therapy
Atkins & Eichler [17] Self-massage

Inchingolo et al. [20] Combined occlusal and pharmacological 
therapy

Manfredini et al. [22] Injection of Hyaluronic acid
Man et al. [24] Injection of Transforming growth factor-beta
Kavas et al. [25] Raloxifene
Wahlund et al. [27] Occlusal appliance, relaxation training
Tanaka et al. [28] Occlusal stabilization appliance

Pandis [29] Hard stabilization appliances and non occluding 
appliances or no therapy

McAlindon et al. [34] Glucosamine and chondroitin

Rothacker et al. [35]
Topical application of 10% trolamine salicylate 
cream

Swięchowicz et al. [36] Hyaluronic acid intra-articular injections

Patients’ instruction for the activity and habit modification 
included soft diet, active and passive jaw movements and relaxation 
therapies. Patients were advised to avoid gum chewing and excessive 
mouth opening.10 In some patients auto-massaging helped and reduced 
pain and stiffness of the TMJ. It did not help in improving range of 
movement.17

The TMJ stabilization methods were helpful in redistributing the 
forces and were also found useful in protecting teeth. They reduced 
bruxism and joint loading and stabilized occlusion and relaxed 
masticatory muscles.18 In certain patients an anterior repositioning 
appliance was seen beneficial.19 The pharmacotherapy increased 
benefits of splint therapy.20 In highly selective patients with TMJ 
arthropathies, the intra oral appliances themselves relieved the pain 
significantly.

Pharmacological treatment included acetaminophen, 
cyclooxygenase-2 (COX-2), capsaicin, topical and oral non-steroidal 
anti-inflammatory drugs (NSAIDs), intra-articular steroids and 
hyaluronidase. NSAIDs reduced pain as well as inflammation and 
reduction of inflammation slowed down the degeneration. NSAIDs 
were used with proton pump inhibitors which prevented GI side 
effects. Although having better GI profile, most of the COX-2 
inhibitors were discontinued because of their risk of cerebrovascular 
accidents. Glucosamine and/or chondroitin sulphate and diacerein 
were used for their pain relief and structure-modifying effects. Opioid 
analgesics were used in refractory patients with pain.10,15,21

The efficacy of hyaluronic acid (HA) injections was found 
comparable with corticosteroid injections or oral appliances.22 
Arthrocentesis combined with HA injections helped in pain and 
functioning in some patients, however the efficacy of high or low 
molecular weight HA was equivocal. Intra-articular local anesthetics 
and corticosteroids (Methylpredinisolone and triamcinoloneacetonide) 
were suggested when oral medications were not effective.23

The other therapies were also tried in the management24,25 such 
as lubricin, raloxifen, antioxidants, cathepsins, NGF antibodies, 
strontium ranelate and various growth factors. Because of the 
heterogeneity in study design, data collection and data presentation, 
I did not pool summary data in a metaanalysis. There were particular 
weaknesses in terms of outcome ascertainment and the representative 
nature of the cases.

Discussion
The clinical findings of the patient are integrated with preliminary 

radiographic evidence to make provisional diagnosis which should be 
confirmed through necessary imaging and laboratory studies for the 
successful management of the patients with TMJ osteoarthritis.

In diabetic patients topical capsaicin can increase the chances of 
skin ulcers as it has effects on autonomic nerves. Various guidelines 
suggest that topical NSAIDs should be tried before prescribing oral 
NSAIDS.15

During early phase (2.5-4years) patient complaints of clicking and 
locking. Intermediate phase (6months to 1year) is associated with TMJ 
destruction and patient has arthralgia, trismus, and grating sounds. 
There is no degenerative activity during the 6months Late phase 
(burnout phase) and TMJ stabilizes with time. So the non-invasive 
medical treatment should be preferred over invasive procedures and 
patients are benefitted with this approach. Some patient may have 
trismus and grating sounds without pain.11

OPG (panoramic view) is the imaging of choice for screening and 
assessing the TMJ complex. TMJ tomograms are good for osseous 
condylar abnormalities. Cone beam CT offers a comprehensive view 
of TMJ bony components as it reproduces images in all the three 
planes.26 The role of oral appliance therapy in the treatment of TMJ 
osteoarthritis is debatable as certain studies have found resolution 
of pain with the use of these appliances27‒29 while others found them 
ineffective30. The conservative reversible techniques and stabilization 
procedures offer best results in long run.31,32 In the active phase of 
TMJ osteoarthritis, orthodontic procedures, full mouth therapy and 
fixed dentures should not be performed.

Acetaminophen (up to 4 g/day) is preferred and the first line 
of treatment because of its safety profile. Caution is required in 
patients who are alcoholics and have liver disorders. However 
it is not as effective in relieving pain as NSAIDs. Randomized 
controlled trials report that. The tramadol was found effective 
and well tolerated analgesic in randomized controlled trials. 
In refractory patients with pain, opioid analgesics are used.33 Among 
supplements glucosamine and chondroitin are widely used but their 
effectiveness is equivocal. They are said to have chondro-protective 
effects. One meta-analysis showed their moderate effectiveness.34

The clinical trials of topical diclofenac and ketoprofen reported 
increased safety and tolerability and found better in controlling 
pain than placebo. Their effectiveness was seen similar to oral 
NSAIDs with the exception of piroxicam. But NSAIDs can cause 
gastrointestinal (GI) problems and needs caution in cases of gastric 
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and renal disorders. Topicals trolamine salicylate35 was found helpful 
in some patients. Topical salicylates and capsaicin are not found 
effective and they can cause unexpected salicylates poisonings and 
capsaicin-induced nerve desensitization.

Cytokine (glycoproteins) directed therapy (proinflammatory 
cytokines, TNFα ) have shown an important role in the treatment 
of osteoarthritis10,23. They curtail cytokines activity and reduce 
destruction. Early damage to the joint cartilage due to certain 
metabolic and mechanical factors triggers an immune response and 
release cytokines and chemokines. There occurs activation of the 
complement system that leads to release of matrix metalloproteinase 
(MMPs) and prostaglandin E (PGE) which help in degrading the 
articular cartilage. These factors eventually lead to remodeling of 
subchondral bone.10,23

TMJ arthrocentesis did not make significant difference with 
different protocols in outcome. Viscosupplementation, a disease 
modifying agent is effective in the treatment of osteoarthritis36 and 
helps in pain, inflammation and chondroprotection. Therefore HA 
injections should be reserved for the patients who are not benefitted 
with conservative techniques.22 Steroids can cause elevated blood 
sugar, fat atrophy and cartilage softening.

Arthroplasty procedures (condylotomy, disc and joint 
replacement) are indicated only when conservative measures are not 
effective. Treatment of TMJ osteoarthritis depends upon the stage 
of the disease, symptoms and risk factors and is mainly effective 
in managing inflammation, function, deformity and pain.10 The 
conservative medical treatment is effective in treating these patients31 
and includes electrical stimulation, physiotherapy, topical ointments, 
pharmacotherapy, supplements, acupuncture and intra-articular 
steroid and HA injections. The initial multimodal treatment has shown 
good results in the long term management.37

Conclusion
The first line of therapy of osteoarthritis of TMJ is noninvasive 

medical treatment as the advanced stages are not progressive in nature. 
Diagnosis of different stages of TMJ osteoarthritis is important in 
deciding the line of treatment. Even the advanced stage is effectively 
managed by reversible and non-surgical procedures. Conservative 
modality of therapy is effective and causes least morbidity. 
Irreversible oral rehabilitation is generally avoided in active stages 
of TMJ osteoarthritis. It needs careful study to establish the role 
of supplements and alternative medicine. HA injections should be 
reserved for the patients who are not benefitted with conservative 
techniques. Arthroplasty procedures (disc and joint replacement) are 
indicated only when conservative measures are not effective. After 
analyzing different techniques of management, it is obvious that the 
noninvasive conservative line of treatment is effective and should 
be the cornerstone of therapy for the patients suffering from TMJ 
osteoarthritis.
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