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Abstract 
Temporomandibular joint disorders (TMDs) represent a prevalent group of musculoskeletal conditions 

that significantly affect oral function and quality of life. Inflammation plays a central role in the pathogenesis of 

TMDs, contributing to pain, joint dysfunction, and progressive structural damage. Non-steroidal anti-inflammatory 

drugs (NSAIDs) are widely used as first-line pharmacological agents to alleviate pain and control inflammation in 

TMDs. Their mechanism of action is based on the inhibition of cyclooxygenase (COX) enzymes, which reduces 

prostaglandin synthesis and attenuates inflammatory responses. Both non-selective NSAIDs and selective COX-2 

inhibitors have demonstrated clinical efficacy in reducing TMJ pain and improving joint function, particularly in 

acute and inflammatory TMDs. However, concerns regarding gastrointestinal, renal, and cardiovascular adverse 

effects, especially with prolonged systemic use, necessitate careful patient selection and consideration of 

alternative administration routes, such as topical or intra-articular formulations. Current clinical evidence supports 

the short-term efficacy of NSAIDs, but their role in chronic TMDs and optimal treatment protocols remains a 

subject of debate. This review summarizes the available evidence regarding NSAID use in TMDs, highlights their 

therapeutic limitations, and discusses future research directions aimed at optimizing safety and clinical outcomes. 
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Introduction 

Temporomandibular joint disorders 

(TMDs) represent a broad group of 

musculoskeletal conditions affecting the 

temporomandibular joint (TMJ), 

masticatory muscles, and associated 

structures. These disorders are highly 

prevalent in the general population, with an 

estimated 5% to 12% of individuals 

experiencing symptoms severe enough to 

seek treatment. TMDs are a significant 

source of orofacial pain and functional 

impairment, often resulting in reduced 

quality of life and considerable healthcare 

costs [1-3]. 

TMDs encompass a wide spectrum 

of clinical presentations, including 

myofascial pain, disc displacement, 

degenerative joint disease (osteoarthritis), 

and inflammatory conditions such as 

capsulitis and synovitis. Regardless of the 

specific subtype, inflammation plays a 

central role in the pathogenesis and 

progression of TMJ disorders. Mechanical 

stress, microtrauma, or joint overload can 

trigger a cascade of inflammatory events, 

including the release of pro-inflammatory 

cytokines, prostaglandins, and matrix 

metalloproteinases, leading to pain, tissue 
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degradation, and impaired joint function 

[2,3]. 

Effective management of TMDs 

requires a comprehensive, multidisciplinary 

approach aimed at reducing pain, improving 

function, and controlling inflammation. 

Among the available therapeutic options, 

pharmacological agents remain a mainstay 

of symptomatic treatment. Non-steroidal 

anti-inflammatory drugs (NSAIDs) are 

widely used as first-line pharmacological 

agents due to their analgesic, anti-

inflammatory, and antipyretic properties. 

By inhibiting cyclooxygenase (COX) 

enzymes, NSAIDs reduce prostaglandin 

synthesis, thereby attenuating pain and 

inflammation within the TMJ and 

surrounding tissues [2-4]. 

Despite their widespread use in 

TMD management, several questions 

remain regarding the optimal type, route of 

administration, and duration of NSAID 

therapy. Furthermore, concerns persist 

regarding the potential adverse effects of 

systemic NSAIDs, particularly with 

prolonged use, including gastrointestinal, 

renal, and cardiovascular complications. 

This has stimulated interest in alternative 

approaches, such as selective COX-2 

inhibitors, topical formulations, and intra-

articular administration, which may offer 

improved efficacy and safety profiles [2-5]. 

Numerous clinical studies have 

investigated the efficacy of NSAIDs in 

TMDs, yet the available evidence remains 

heterogeneous, with variations in study 

design, patient populations, and outcome 

measures. Consequently, clear, evidence-

based recommendations regarding NSAID 

use in TMDs are still evolving [2,3,5]. 

Given the complex nature of TMDs 

and the central role of inflammation in their 

pathophysiology, understanding the 

appropriate use of NSAIDs is essential for 

optimizing patient outcomes. This review 

aims to provide an updated overview of the 

classification, mechanisms of action, and 

clinical evidence supporting the use of 

NSAIDs in TMDs. Furthermore, it 

highlights the current limitations of NSAID 

therapy and discusses emerging therapeutic 

perspectives that may enhance efficacy 

while minimizing adverse effects. 

 

Pathophysiology of inflammation in TMJ 

disorders 

Inflammation plays a fundamental 

role in the development and progression of 

temporomandibular joint disorders 

(TMDs), particularly in cases involving 

joint structures such as synovitis, capsulitis, 

or osteoarthritis. The temporomandibular 

joint (TMJ) is a complex synovial 

articulation that is highly susceptible to 

inflammatory changes following 

mechanical overload, trauma, 

parafunctional habits, or degenerative 

processes [3-5]. 

At the molecular level, 

inflammation in the TMJ is primarily 

mediated by the release of pro-

inflammatory cytokines, including 

interleukin-1β (IL-1β), tumor necrosis 

factor-alpha (TNF-α), and interleukin-6 

(IL-6). These cytokines stimulate the 

production of prostaglandins, particularly 

prostaglandin E2 (PGE2), via activation of 

cyclooxygenase (COX) enzymes. PGE2 

contributes to pain sensitization, synovial 

membrane inflammation, and increased 

vascular permeability, leading to joint 

swelling and discomfort [3-6]. 

Matrix metalloproteinases (MMPs), 

produced by synovial fibroblasts and 
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chondrocytes under inflammatory stimuli, 

play a key role in the degradation of 

cartilage and extracellular matrix 

components, contributing to the structural 

deterioration of the TMJ over time. In 

addition, reactive oxygen species (ROS) 

and nitric oxide (NO) generated during the 

inflammatory process exacerbate tissue 

damage and perpetuate inflammation [4-7]. 

The COX pathway, particularly the 

COX-2 isoform, is significantly 

upregulated in inflamed TMJ tissues, 

amplifying prostaglandin synthesis and 

maintaining the inflammatory cascade. This 

explains the rationale for using non-

steroidal anti-inflammatory drugs 

(NSAIDs), which target COX enzymes to 

reduce prostaglandin-mediated pain and 

inflammation [5-8]. 

 

Table 1. Key inflammatory mediators involved in TMJ disorders [4-9]. 

Inflammatory factor Role in TMJ inflammation 

Pro-inflammatory cytokines (IL-1β, 

TNF-α, IL-6) 

Promote pain, synovial inflammation, and tissue 

degradation 

Prostaglandins (PGE2) Enhance pain sensitization, vascular permeability, and joint 

swelling. 

Matrix metalloproteinases (MMPs) Degrade cartilage and extracellular matrix, contributing to 

joint damage 

Reactive oxygen species (ROS) and 

Nitric oxide (NO) 

Exacerbate tissue damage and sustain inflammatory 

responses 

COX-2 Enzyme Amplifies prostaglandin synthesis, maintaining the 

inflammatory cascade 

 

This table summarizes the main 

inflammatory factors involved in TMJ 

disorders, highlighting their role in pain 

amplification, tissue destruction, and 

chronic joint dysfunction. Targeting these 

mediators is essential for effective 

therapeutic strategies aimed at controlling 

inflammation and preventing disease 

progression in TMDs. 

In chronic or advanced TMDs, persistent 

low-grade inflammation can lead to 

degenerative joint changes resembling 

osteoarthritis, characterized by cartilage 

degradation, subchondral bone remodeling, 

and joint dysfunction. These structural 

changes further perpetuate mechanical 

stress, creating a vicious cycle of 

inflammation and tissue damage [6-9]. 

Understanding the pathophysiology 

of TMJ inflammation is essential for 

selecting appropriate pharmacological 

interventions. By disrupting key 

inflammatory mediators, such as cytokines 

and prostaglandins, NSAIDs play a critical 

role in breaking this cycle, alleviating 

symptoms, and preventing progression of 

TMDs [7-9]. 

 

Non-steroidal anti-inflammatory agents: 

classification and mechanisms of action 

Non-steroidal anti-inflammatory 

drugs (NSAIDs) are among the most widely 

used pharmacological agents for the 

management of temporomandibular joint 

disorders (TMDs), owing to their analgesic 

and anti-inflammatory properties. Their 

primary mechanism of action involves the 
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inhibition of cyclooxygenase (COX) 

enzymes, which catalyze the conversion of 

arachidonic acid into prostaglandins. By 

reducing prostaglandin synthesis, NSAIDs 

effectively diminish pain, swelling, and 

inflammation in affected joints and 

surrounding tissues [7-9]. 

NSAIDs are broadly classified into 

non-selective COX inhibitors and selective 

COX-2 inhibitors. Traditional non-selective 

NSAIDs, such as ibuprofen, naproxen, 

diclofenac, and ketoprofen, inhibit both 

COX-1 and COX-2 isoforms. While COX-

2 is primarily responsible for the production 

of inflammatory prostaglandins, COX-1 

plays a protective role in maintaining 

gastrointestinal mucosa and renal function. 

Therefore, non-selective NSAIDs are 

associated with gastrointestinal and renal 

side effects, particularly when used long-

term [8-10]. 

To address these concerns, selective 

COX-2 inhibitors (coxibs), such as 

celecoxib and etoricoxib, were developed to 

preferentially block COX-2 activity while 

sparing COX-1. These agents offer 

comparable anti-inflammatory and 

analgesic effects with reduced 

gastrointestinal toxicity, making them an 

attractive option for patients requiring 

prolonged NSAID therapy [8-11]. 

In addition to systemic 

formulations, topical NSAIDs, such as 

diclofenac or ketoprofen gels, have been 

explored for TMDs. Topical application 

delivers the drug directly to the affected 

area, minimizing systemic absorption and 

associated side effects. Although evidence 

for topical NSAID use in TMDs is still 

limited, preliminary studies suggest 

potential benefits in pain relief for mild to 

moderate cases [8-12]. 

NSAIDs differ in terms of potency, 

duration of action, pharmacokinetic profile, 

and safety, making agent selection 

dependent on patient characteristics, 

severity of symptoms, and comorbidities. 

Despite their widespread use, NSAIDs 

should be administered at the lowest 

effective dose for the shortest possible 

duration to reduce the risk of adverse 

effects. Given their central role in 

modulating inflammation, NSAIDs remain 

a key component of conservative TMD 

management, particularly for patients with 

acute inflammatory symptoms [9-13]. 

 

Clinical evidence for NSAID use in 

TMDs 

Non-steroidal anti-inflammatory 

drugs (NSAIDs) are considered a first-line 

pharmacological option for managing pain 

and inflammation associated with 

temporomandibular joint disorders 

(TMDs). Multiple clinical studies have 

evaluated their efficacy in reducing 

symptoms and improving function, 

although results remain somewhat 

heterogeneous due to variations in study 

design, NSAID types, treatment duration, 

and patient characteristics [10-13]. 

Randomized controlled trials 

(RCTs) have shown that oral NSAIDs, such 

as ibuprofen, naproxen, and diclofenac, 

provide significant short-term relief of TMJ 

pain and improve jaw function in patients 

with acute or subacute TMDs. These 

benefits are most evident in inflammatory 

conditions, such as capsulitis, synovitis, or 

early degenerative changes. NSAID use has 

also been associated with reduced joint 

tenderness and limitation of mouth opening, 

contributing to improved daily functioning 

[10-14]. 
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Selective COX-2 inhibitors, such as 

celecoxib, have demonstrated comparable 

analgesic and anti-inflammatory efficacy to 

non-selective NSAIDs, with a more 

favorable gastrointestinal safety profile, 

making them suitable for patients with risk 

factors for gastrointestinal complications. 

However, their cardiovascular safety 

remains a concern, especially in long-term 

use or high-risk populations [9,11-14]. 

Topical NSAIDs have been 

evaluated in a few small-scale studies, 

suggesting that formulations such as 

diclofenac gel may offer localized pain 

relief for mild to moderate TMDs, with 

minimal systemic exposure. Nevertheless, 

robust evidence supporting their routine use 

remains limited. While NSAIDs are 

effective in acute TMD management, their 

role in chronic TMDs is less clear. Long-

term use is generally discouraged due to the 

risk of adverse effects, and guidelines 

recommend integrating NSAIDs with non-

pharmacological therapies such as occlusal 

splints, physiotherapy, and behavioral 

interventions [13,14]. 

Despite promising results, 

heterogeneity among studies, small sample 

sizes, and inconsistent outcome measures 

limit the strength of current evidence. High-

quality, large-scale RCTs are needed to 

establish optimal NSAID regimens, 

treatment duration, and patient selection 

criteria for TMDs [13-15]. 

 

Limitations and risks of NSAID therapy 

Despite their widespread use and 

proven efficacy in the short-term 

management of temporomandibular joint 

disorders (TMDs), non-steroidal anti-

inflammatory drugs (NSAIDs) are 

associated with several limitations and 

potential risks that must be carefully 

considered, particularly in long-term 

treatment scenarios. The most common 

adverse effects of systemic NSAIDs are 

gastrointestinal (GI) complications, 

including dyspepsia, gastritis, peptic ulcers, 

and in severe cases, gastrointestinal 

bleeding. These risks are dose-dependent 

and increase significantly with prolonged 

use, especially in older patients or those 

with a history of GI disorders. Co-

administration of proton pump inhibitors 

(PPIs) may reduce GI risk but does not 

eliminate it [15-17]. 

NSAID use also carries the risk of 

renal impairment, particularly in patients 

with pre-existing kidney dysfunction, 

dehydration, or those taking concomitant 

nephrotoxic medications. Regular 

monitoring of renal function is 

recommended in individuals requiring 

prolonged NSAID therapy [15-18]. 

Cardiovascular risks, including 

hypertension, thrombotic events, and 

increased risk of myocardial infarction, 

have been reported, particularly with 

selective COX-2 inhibitors and high-dose 

non-selective NSAIDs. These risks are 

especially relevant for individuals with 

existing cardiovascular disease or risk 

factors, necessitating cautious NSAID 

selection and dosage adjustment [16-19]. 

Another limitation of NSAID 

therapy is the potential for symptom 

masking without addressing the underlying 

mechanical or functional factors 

contributing to TMDs. Over-reliance on 

pharmacological management may delay 

the implementation of comprehensive, 

multidisciplinary treatment approaches, 

such as physiotherapy, occlusal splints, or 

behavioral therapy, which are essential for 
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long-term symptom control and prevention 

of disease progression [17-20]. 

Topical NSAIDs offer a safer 

alternative for mild to moderate TMDs, 

with minimal systemic absorption. 

However, their clinical efficacy is limited in 

severe or deep joint involvement, and 

robust evidence supporting their routine use 

is still lacking [15,18-21]. 

Given these limitations, NSAIDs 

should be used at the lowest effective dose 

for the shortest possible duration. Careful 

patient selection, regular monitoring, and 

integration of NSAIDs into a multimodal 

treatment plan are essential to optimize 

therapeutic outcomes while minimizing 

risks [19-22]. 

 

Conclusions 

Non-steroidal anti-inflammatory 

drugs remain a fundamental therapeutic 

option in the management of 

temporomandibular joint disorders, 

providing effective short-term pain relief 

and inflammation control. However, their 

use requires careful consideration of 

individual patient risk factors, potential 

adverse effects, and the need for 

combination with non-pharmacological 

therapies to achieve optimal long-term 

symptom control and functional 

improvement. 

Future research should focus on 

developing safer NSAID formulations, 

exploring targeted delivery methods, and 

conducting high-quality randomized 

controlled trials to determine the most 

effective treatment protocols for TMDs. 

Integrating NSAIDs into a comprehensive, 

multidisciplinary approach remains 

essential for managing these complex 

disorders and minimizing the risk of 

complications or disease progression. 
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