


Intra-Articular Injections as a Treatment Option for Internal Derangement of the Temporomandibular Joint:  A Review
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Internal derangement (ID) of the temporomandibular joint (TMJ) is one of the most prevalent intra‑articular disorders of the masticatory system and is characterized by an abnormal positional or functional relationship between the articular disc, mandibular condyle, and temporal component. Patients commonly present with pain, joint sounds, restricted mouth opening, and functional impairment. While conservative management remains the first‑line approach, a considerable proportion of patients fail to achieve sustained symptom relief and require minimally invasive interventions. Intra‑articular (IA) injections have gained significant attention as effective intermediate therapeutic options that bridge the gap between conservative therapy and surgical intervention. Over recent years, advances in regenerative medicine have expanded IA treatment modalities beyond traditional corticosteroids to include hyaluronic acid (HA), platelet‑rich plasma (PRP), and other biologically active agents. This comprehensive review elaborates on the pathophysiology of TMJ internal derangement, critically analyzes the mechanisms of action, clinical efficacy, safety profiles, and comparative outcomes of commonly used IA injectables, and highlights the adjunctive role of arthrocentesis. Evidence from randomized controlled trials, systematic reviews, and recent clinical studies suggests that PRP and HA provide superior medium‑ to long‑term outcomes compared with corticosteroids, which are best reserved for short‑term inflammatory control. Botulinum toxin A (BoNT‑A) remains investigational for intra‑articular use. A thorough understanding of indications, limitations, and biological rationale is essential for evidence‑based management of TMJ internal derangement.
Keywords: Temporomandibular joint, internal derangement, intra‑articular injection, hyaluronic acid, platelet‑rich plasma, arthrocentesis
INTRODUCTION
Internal derangement (ID) of the temporomandibular joint (TMJ) encompasses a group of intra-articular disorders characterized by disruption of the normal anatomical and functional relationship between the articular disc, mandibular condyle, and glenoid fossa.[1] It represents one of the most prevalent intra-articular pathologies of the TMJ and constitutes a major proportion of temporomandibular disorders encountered in clinical practice. Patients commonly present with a constellation of symptoms including preauricular pain, joint noises such as clicking or crepitus, deviation or limitation of mandibular movements, and functional impairment affecting mastication, speech, and quality of life.[1,2]
Epidemiological studies suggest that TMJ disorders affect approximately 5–12% of the general population, with internal derangement accounting for the majority of cases involving intra-articular pathology.[3] The condition demonstrates a higher prevalence among young and middle-aged adults and shows a female predilection, possibly related to hormonal, anatomical, and psychosocial factors.[4] Internal derangement may manifest as disc displacement with reduction, disc displacement without reduction, or more advanced stages associated with degenerative joint disease, reflecting its progressive nature when untreated or inadequately managed.[5]
The etiology of TMJ internal derangement is multifactorial and complex. Mechanical overload resulting from parafunctional habits such as bruxism, clenching, and abnormal occlusal forces plays a critical role in initiating disc displacement and joint stress. Traumatic insults, both macrotrauma and repetitive microtrauma, contribute to capsular strain and discal ligament elongation.[6,7] Additionally, psychosocial stress, postural abnormalities, and systemic factors further influence disease onset and progression. These factors collectively disrupt joint biomechanics, leading to altered disc-condyle coordination and abnormal loading patterns within the joint.[8]
Beyond mechanical factors, inflammatory and biochemical processes are increasingly recognized as central to the pathogenesis of TMJ internal derangement. Synovial inflammation is associated with elevated levels of pro-inflammatory cytokines, including interleukin-1β, tumor necrosis factor-α, and prostaglandin E2, as well as matrix metalloproteinases responsible for extracellular matrix degradation. These mediators contribute not only to pain and inflammation but also to progressive degeneration of the articular cartilage and disc. Consequently, TMJ internal derangement is now understood as a condition involving both structural derangement and inflammatory joint disease.[9,10]
Conservative management remains the cornerstone of initial treatment and includes patient education, behavioral modification, pharmacologic therapy, physiotherapy, and occlusal splint therapy.[11] Although these approaches are effective for a large proportion of patients, approximately 20–30% continue to experience persistent symptoms despite adequate conservative care. In such cases, minimally invasive treatment modalities serve as an essential therapeutic bridge between conservative measures and open surgical intervention.[10,12]
Intra-articular (IA) injection therapy has emerged as a valuable minimally invasive approach aimed at directly targeting intra-articular pathology. By delivering therapeutic agents into the joint space, IA injections provide localized anti-inflammatory, lubricating, neuromodulatory, or regenerative effects while minimizing systemic adverse reactions. Over the past decade, advances in regenerative medicine have further expanded the therapeutic scope of IA injections through biologic agents such as platelet-rich plasma, autologous conditioned serum, and injectable platelet concentrates.[13]
Given the expanding range of injectable agents and the growing body of clinical evidence, there is a need for comprehensive evaluation and comparison of available IA therapies. Understanding the mechanisms of action, clinical efficacy, duration of benefit, safety profile, and appropriate indications of each injectable agent is crucial for optimizing patient outcomes. This review aims to critically synthesize current evidence on intra-articular injection therapies for TMJ internal derangement and to provide a rational, evidence-based framework for clinical decision-making.[14]	
 PATHOPHYSIOLOGY OF TMJ INTERNAL DERANGEMENT
Disc Displacement and Mechanical Dysfunction
The articular disc is a biconcave fibrocartilaginous structure interposed between the mandibular condyle and the temporal bone. It plays a critical role in distributing functional loads, facilitating smooth mandibular movements, and maintaining joint stability. In internal derangement, the disc most commonly displaces anteriorly or anteromedially relative to the condylar head. Disc displacement with reduction is characterized by reciprocal clicking during mandibular opening and closing, whereas disc displacement without reduction results in restricted mouth opening and may present clinically as a closed lock.
Mechanical derangement alters the normal biomechanics of the joint, leading to increased friction, abnormal loading patterns, and microtrauma to the articular surfaces. Over time, these changes contribute to progressive degeneration of the disc and articular cartilage, perpetuating pain and dysfunction.[15]
Role of Inflammatory Mediators
Inflammation is a key contributor to the clinical manifestations of TMJ ID. Synovial fluid analyses have demonstrated elevated concentrations of pro‑inflammatory cytokines such as interleukin‑1β, tumor necrosis factor‑α, interleukin‑6, prostaglandin E2, and matrix metalloproteinases. These mediators promote cartilage degradation, synovial inflammation, nociceptive sensitization, and alterations in synovial fluid viscosity. Persistent synovitis establishes a vicious cycle of pain and joint dysfunction, providing a strong biological rationale for intra‑articular anti‑inflammatory therapy.
Degenerative Joint Changes
Chronic internal derangement may progress to degenerative joint disease resembling osteoarthritis. Radiographic and histopathological findings include condylar flattening, osteophyte formation, erosion of articular cartilage, subchondral sclerosis, and reduced disc elasticity. These degenerative changes underscore the importance of therapeutic strategies that not only control inflammation but also restore joint lubrication and promote tissue repair.
OVERVIEW OF INTRA‑ARTICULAR INJECTABLE AGENTS
Several pharmacologic and biologic agents have been employed for IA injection in TMJ internal derangement. The most commonly used include corticosteroids, hyaluronic acid, platelet‑rich plasma, and botulinum toxin A. Each agent differs in mechanism of action, duration of effect, and strength of supporting evidence, necessitating careful patient selection and individualized treatment planning.[15]
CORTICOSTEROID INJECTIONS
Mechanism of Action
Corticosteroids exert potent anti‑inflammatory effects by inhibiting phospholipase A2 and suppressing the synthesis of prostaglandins and leukotrienes. Commonly used agents include methylprednisolone acetate and triamcinolone acetonide. By reducing synovial inflammation and vascular permeability, corticosteroids provide rapid symptomatic relief in acute inflammatory conditions of the TMJ.
Clinical Evidence
Multiple clinical studies have demonstrated significant short‑term pain reduction and improvement in mandibular mobility following IA corticosteroid injections. Benefits are typically observed within the first few weeks; however, the therapeutic effect often plateaus or diminishes after three months. Comparative studies indicate that corticosteroids do not provide superior long‑term outcomes when compared with hyaluronic acid or platelet‑rich plasma.
Limitations and Safety Considerations
Repeated or frequent corticosteroid injections have been associated with chondrotoxicity, cartilage thinning, joint fibrosis, and potential acceleration of degenerative changes. Consequently, corticosteroids should be reserved for acute inflammatory exacerbations and used judiciously as part of a broader treatment strategy.
HYALURONIC ACID
Mechanism of Action
Hyaluronic acid is a naturally occurring glycosaminoglycan and a major component of synovial fluid. It enhances lubrication, shock absorption, and viscoelasticity of the joint while exerting mild anti‑inflammatory and analgesic effects. In TMJ internal derangement, both the concentration and molecular weight of endogenous HA are reduced, justifying the use of viscosupplementation.
Clinical Outcomes and Evidence
Numerous randomized controlled trials and systematic reviews have reported significant improvements in pain scores, maximal interincisal opening, and mandibular function following HA injections. HA has demonstrated superior medium‑term outcomes compared with corticosteroids and placebo, particularly when administered following arthrocentesis.
Injection Protocols and Safety
Protocols vary from single high‑molecular‑weight injections to multiple weekly injections over three to five sessions. HA is generally well tolerated, with minimal adverse effects such as transient post‑injection discomfort or mild swelling.
PLATELET‑RICH PLASMA
Mechanism of Action
Platelet‑rich plasma is an autologous blood product containing a high concentration of platelets and growth factors, including platelet‑derived growth factor, transforming growth factor‑β, insulin‑like growth factor, and vascular endovascular endothelial growth factor, and epidermal growth factor. These bioactive molecules promote tissue regeneration, angiogenesis, chondrocyte proliferation, and extracellular matrix synthesis. PRP also modulates inflammatory pathways by down-regulating catabolic cytokines such as interleukin-1β and tumor necrosis factor-α, thereby restoring a more favorable intra-articular environment. Through these combined regenerative and anti-inflammatory actions, PRP addresses both the symptoms and the underlying pathophysiology of TMJ internal derangement.
Clinical Evidence and Outcomes
An increasing body of evidence supports the efficacy of PRP in TMJ internal derangement. Randomized controlled trials comparing PRP with hyaluronic acid and corticosteroids consistently demonstrate superior and longer-lasting improvements in pain reduction, mandibular mobility, and joint function. Several studies report sustained clinical benefits lasting 12–18 months following PRP injections, exceeding the duration observed with other injectable agents. Meta-analyses further corroborate PRP as the most effective intra-articular therapy in terms of long-term outcomes.
Advantages
PRP offers several clinical advantages:
Autologous nature with minimal risk of immunologic reaction
Regenerative and chondroprotective potential
Sustained pain relief and functional improvement
Favorable safety profile
Limitations and Challenges
Despite promising results, PRP therapy is limited by variability in preparation protocols, including differences in platelet concentration, leukocyte content, and activation methods. This heterogeneity complicates direct comparison between studies and highlights the need for standardized preparation and administration guidelines.
BOTULINUM TOXIN A
Mechanism of Action
Botulinum toxin A inhibits acetylcholine release at presynaptic neuromuscular junctions, leading to temporary muscle relaxation. Additionally, it modulates nociceptive pathways by inhibiting the release of substance P, calcitonin gene-related peptide, and glutamate, thereby reducing peripheral and central sensitization. When used intra-articularly, BoNT-A is proposed to exert analgesic effects rather than mechanical joint modification.
Clinical Evidence
Evidence supporting intra-articular BoNT-A injection for TMJ internal derangement remains limited and inconsistent. Some studies report modest pain reduction in patients with refractory TMJ pain, while others show no significant benefit over placebo or established injectables. Long-term efficacy data are sparse, and most studies involve small sample sizes.
Clinical Role and Limitations
Due to limited evidence, BoNT-A is not recommended as a first-line intra-articular agent. Its use may be considered in select cases of chronic, treatment-resistant TMJ pain, particularly when muscular hyperactivity contributes significantly to symptomatology. Potential risks include transient joint laxity and altered biomechanics.



ARTHROCENTESIS AS AN ADJUNCT TO INTRA-ARTICULAR INJECTIONS
Arthrocentesis is frequently combined with intra-articular injections to enhance therapeutic outcomes. The procedure removes inflammatory mediators, disrupts intra-articular adhesions, and improves joint mobility while creating an optimal environment for injectable agents. Clinical studies consistently demonstrate superior outcomes when arthrocentesis is combined with hyaluronic acid or platelet-rich plasma compared with injection therapy alone. This combined approach is particularly effective in patients with closed lock or chronic internal derangement.[16]
COMPARATIVE EVALUATION OF INTRA-ARTICULAR INJECTABLES
When comparing currently available intra-articular agents, platelet-rich plasma (PRP) has emerged as the modality demonstrating the most durable and sustained clinical benefits in the management of TMJ internal derangement. The superior long-term outcomes associated with PRP are attributed to its biologic composition, which includes a high concentration of growth factors capable of modulating inflammation, promoting tissue regeneration, and enhancing cartilage repair. Multiple randomized controlled trials and meta-analyses have reported prolonged pain reduction, improved mandibular function, and increased maximal interincisal opening with PRP, particularly in patients with chronic internal derangement and early degenerative changes.
Hyaluronic acid (HA) represents the next most effective intra-articular agent, with a substantial body of evidence supporting its use in TMJ internal derangement. Its viscoelastic properties restore synovial fluid lubrication, improve shock absorption, and reduce friction between articulating surfaces. In addition to mechanical benefits, HA exhibits anti-inflammatory and analgesic effects by reducing cytokine activity within the synovial environment. Clinical studies consistently demonstrate that HA provides reliable medium-term symptom relief and functional improvement, especially when administered following arthrocentesis. HA is particularly effective in patients with disc displacement and early degenerative joint changes.[17]
Corticosteroids remain valuable for their potent anti-inflammatory effects and rapid onset of action. Intra-articular corticosteroid injections provide prompt relief from acute synovitis-associated pain and inflammation, making them useful in selected patients experiencing acute exacerbations. However, the duration of benefit is typically short-lived, and repeated injections are associated with significant risks, including chondrotoxicity, cartilage thinning, joint fibrosis, and acceleration of degenerative changes. As a result, corticosteroids should be used sparingly and primarily as a short-term adjunct rather than a definitive long-term treatment strategy.
Botulinum toxin A (BoNT-A) has been explored as an intra-articular therapy due to its neuromodulatory and antinociceptive effects. While intramuscular use of BoNT-A in masticatory muscles is well documented, intra-articular administration remains investigational. Current evidence regarding its efficacy is inconsistent, with variable clinical outcomes and limited long-term data. Concerns regarding altered joint mechanics and transient joint instability further restrict its routine use. At present, BoNT-A may be considered only in carefully selected, refractory cases where conventional therapies have failed.[17,18]
In summary, selection of an appropriate intra-articular injectable should be guided by a comprehensive assessment of disease stage, inflammatory status, presence and extent of degenerative changes, symptom chronicity, and individual patient factors. An evidence-based, patient-specific approach is essential to maximize therapeutic benefits while minimizing potential risks.
Table 1: OVERVIEW OF INTRA-ARTICULAR INJECTABLES
	Injectable Type
	Mechanism
	Evidence Strength
	Duration of Effect

	Corticosteroids
	Anti-inflammatory
	Moderate
	Short-term (weeks–3 months)

	Hyaluronic Acid
	Lubrication, viscoelasticity, anti-inflammatory
	Strong
	Medium-term (3–9 months)

	Platelet-Rich Plasma
	Regenerative, anti-inflammatory, chondroprotective
	Strong
	Long-term (6–18+ months)

	Botulinum Toxin A
	Neuromodulatory, anti-nociceptive
	Emerging
	Variable



TABLE 2. COMPARATIVE EVALUATION OF INTRA-ARTICULAR AGENTS
	Agent   
	Primary Benefit          
	Evidence Strength       
	Duration of Benefit  

	Corticosteroids   
	Rapid inflammation relief
	Moderate
	Weeks to 3 months    

	Hyaluronic Acid   
	Lubrication, anti-inflammatory
	Strong
	3 to 9 months        

	PRP  
	Regenerative effects     
	Strong
	6 to 18+ months      

	Botulinum Toxin A
	Neural desensitization   
	Strong
	Variable



TABLE 3. INJECTABLE RECOMMENDATION BY CLINICAL SCENARIO
	Clinical Presentation                    
	Recommended IA Agent   

	Acute synovitis with severe pain         
	Corticosteroid         

	Chronic ID with disc displacement        
	HA or PRP              

	Degenerative changes (early OA)          
	PRP > HA               

	Refractory chronic TMJ pain              
	BoNT-A (select cases)  

	Closed lock with severe limitation       
	Arthrocentesis + HA    



SAFETY CONSIDERATIONS
CORTICOSTEROIDS
Risk of chondrotoxicity
Avoid repeated injections
May accelerate degenerative changes
HA
Excellent safety profile
Minimal swelling or sensitivity
PRP
Safe and autologous
Mild post-injection discomfort possible
BoNT-A
Rare cases of joint laxity
Possible transient bite alterations

FIGURE 1.  MECHANISM OF MAJOR IA AGENTS
Corticosteroids ---> ↓ Inflammation (Rapid) ---> Short-term Relief
Hyaluronic Acid ---> ↑ Lubrication & ↓ Inflammation ---> Mid-term Relief
PRP ---> ↑ Regeneration + ↓ Cytokines ---> Long-term Improvement
BoNT-A ---> ↓ Neurotransmission ---> Variable Pain Relief


FIGURE 2.  RELATIVE DURATION OF CLINICAL BENEFIT
|------------------------|---------------------|-----------------------------|
 Corticosteroids      HA               PRP                            BoNT-A
 Weeks–3 mo         3–9 mo        6–18+ mo                   Variable

DISCUSSION 
Recent advances in temporomandibular joint research increasingly emphasize the role of biologic modulation rather than purely anti-inflammatory suppression. This paradigm shift explains the superior and sustained outcomes observed with platelet-based injectables compared to corticosteroids. PRP not only reduces inflammatory cytokines but also promotes fibrocartilage repair, synovial membrane healing, and normalization of synovial fluid composition. These effects address both symptoms and underlying joint pathology.[1,2]
Hyaluronic acid continues to hold a critical role, particularly in patients with disc displacement without advanced degenerative changes. Its viscoelastic properties restore joint lubrication, reduce frictional stress, and improve disc–condyle coordination. Furthermore, HA has been shown to downregulate inflammatory mediators, making it suitable for both inflammatory and mechanical TMJ disorders.]19]
Corticosteroids, despite their immediate pain-relieving effect, should be approached cautiously. Evidence increasingly suggests that repeated intra-articular steroid exposure may impair chondrocyte viability and accelerate degenerative remodeling. Therefore, their role should be restricted to acute synovitis or severe inflammatory exacerbations where rapid symptom control is essential.
The intra-articular use of botulinum toxin A remains controversial. While its neuromodulatory properties may benefit selected patients with chronic refractory pain, the lack of robust long-term data and concerns regarding altered joint biomechanics limit its routine use. Current literature supports BoNT-A as an adjunct rather than a primary injectable agent.
Importantly, multiple studies highlight the synergistic benefit of arthrocentesis combined with IA injections. Lavage removes inflammatory mediators, breaks adhesions, and enhances the diffusion and efficacy of injectables such as HA and PRP. This combined approach appears particularly effective in closed-lock cases and chronic internal derangement.
FUTURE DIRECTIONS AND EMERGING THERAPIES
Future research in TMJ internal derangement is expected to focus on standardization of biologic injectables. Variability in PRP preparation methods—platelet concentration, leukocyte content, and activation techniques—continues to limit inter-study comparability. Establishing standardized protocols will enhance reproducibility and clinical translation.
Emerging biologic agents such as injectable platelet-rich fibrin (i-PRF), autologous conditioned serum, mesenchymal stem cell–derived products, and exosome-based therapies represent promising avenues. Early evidence suggests that i-PRF may provide sustained growth factor release with improved regenerative potential compared to PRP, though high-quality randomized trials are still lacking.
Injectable platelet-rich fibrin (i-PRF) is a second-generation autologous platelet concentrate that has recently emerged as a promising biologic modality for the management of temporomandibular joint internal derangement. Unlike platelet-rich plasma, i-PRF is prepared without the use of anticoagulants and is obtained through low-speed centrifugation protocols, resulting in a liquid formulation enriched with platelets, leukocytes, fibrinogen, and circulating stem cells. The absence of anticoagulants allows for physiological fibrin polymerization after injection, forming a three-dimensional fibrin scaffold within the joint space.
The biologic advantage of i-PRF lies in its sustained release of growth factors such as platelet-derived growth factor (PDGF), transforming growth factor-β (TGF-β), vascular endothelial growth factor (VEGF), and insulin-like growth factor (IGF). These mediators play a crucial role in angiogenesis, fibrocartilage regeneration, synovial membrane healing, and modulation of inflammatory cytokines. Compared to PRP, which releases growth factors rapidly, i-PRF demonstrates a slower and more prolonged release profile, potentially resulting in extended clinical benefits and improved tissue remodeling.
Preliminary clinical studies have reported significant reductions in pain intensity, improvement in maximal interincisal opening, and enhanced mandibular function following intra-articular i-PRF injections in patients with TMJ internal derangement. The leukocyte-rich nature of i-PRF may contribute to immunomodulatory effects, while the fibrin matrix supports cellular migration and extracellular matrix deposition. These properties make i-PRF particularly suitable for early degenerative joint changes and chronic inflammatory TMJ conditions.
Despite its promising regenerative potential, the clinical application of i-PRF in TMJ disorders remains in an early phase. Current evidence is limited to small cohort studies and short-term follow-ups, with significant heterogeneity in centrifugation protocols and injection volumes. Well-designed randomized controlled trials comparing i-PRF with established injectables such as PRP and hyaluronic acid are required to define standardized protocols and long-term efficacy. Nevertheless, i-PRF represents an emerging biologic therapy that may bridge the gap between viscosupplementation and advanced regenerative approaches.[20]
Recent advances in imaging technology have significantly enhanced the precision and safety of intra-articular injection techniques for temporomandibular joint disorders. Image-guided delivery using ultrasonography (USG) and cone-beam computed tomography (CBCT) allows accurate visualization of the TMJ anatomy, joint space, and surrounding neurovascular structures, thereby minimizing the risk of extra-articular placement and iatrogenic injury. Traditional landmark-based injection techniques are associated with considerable variability in accuracy, particularly in patients with altered joint anatomy, disc displacement, or degenerative changes. Image guidance addresses these limitations by enabling real-time or pre-procedural localization of the superior joint compartment.
Ultrasound-guided intra-articular injections offer the advantage of real-time dynamic visualization without ionizing radiation. USG facilitates precise needle placement, assessment of joint effusion, and monitoring of injectate dispersion within the joint space. Several studies have demonstrated superior accuracy and improved clinical outcomes with ultrasound-guided injections compared to blind techniques, particularly in patients with limited mouth opening or advanced internal derangement. Additionally, ultrasound guidance enhances patient comfort, reduces procedural time, and allows immediate identification of complications such as vascular puncture.
Cone-beam computed tomography-guided injection techniques provide high-resolution three-dimensional visualization of bony landmarks and joint spaces, making them especially valuable in complex TMJ pathology, including severe degenerative joint disease, ankylosis, or postoperative joints. CBCT guidance ensures accurate needle trajectory planning and optimal injectate deposition, particularly when performing arthrocentesis-assisted injections or regenerative therapies. Although CBCT involves ionizing radiation, its use is justified in selected cases where anatomical distortion compromises the reliability of conventional approaches.
The integration of imaging-guided techniques is expected to play an increasingly important role in optimizing therapeutic outcomes of intra-articular injections. Precision-guided delivery enhances the efficacy of biologic agents such as PRP and i-PRF by ensuring accurate intra-articular deposition and uniform distribution, thereby maximizing their regenerative potential. As technology continues to evolve, imaging-guided intra-articular injection may become the standard of care in managing complex and refractory TMJ disorders, aligning with the broader trend toward precision-based, minimally invasive interventions.
CONCLUSION 
Intra-articular injection therapies offer an effective, minimally invasive treatment modality for internal derangement of the temporomandibular joint, bridging the gap between conservative management and surgical intervention. Current evidence supports the preferential use of platelet-rich plasma and hyaluronic acid for sustained symptom relief and functional improvement, while corticosteroids should be reserved for acute inflammatory episodes. Botulinum toxin A remains an adjunctive option in carefully selected refractory cases.
The integration of arthrocentesis with IA injections significantly enhances therapeutic outcomes. As regenerative medicine continues to evolve, biologically driven therapies are likely to redefine the management of TMJ internal derangement. Well-designed long-term randomized controlled trials are essential to establish standardized protocols and optimize patient-specific treatment strategies.
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