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ABSTRACT 

Background: Temporomandibular disorders (TMDs) represent a heterogeneous group of 

musculoskeletal and neuromuscular conditions affecting the temporomandibular joint, masticatory muscles, and 

associated craniofacial structures. These disorders are considered one of the most common causes of chronic non-

dental orofacial pain and may significantly impair mandibular function, psychosocial well-being, and quality of 

life. Contemporary evidence supports a multifactorial and biopsychosocial etiology involving structural, 

behavioral, psychological, and functional factors. Objective: The aim of this narrative review is to summarize 

contemporary knowledge regarding the diagnosis and management of temporomandibular disorders, with 

particular emphasis on recent developments, clinical implications, and future directions in patient care. Methods: 

A narrative review of the literature was conducted using contemporary scientific publications, systematic reviews, 

clinical guidelines, and consensus statements retrieved from major medical and dental databases. Priority was 

given to recent evidence addressing diagnostic criteria, risk factors, conservative management, minimally invasive 

therapies, and multidisciplinary treatment approaches in temporomandibular disorders. Results: Current evidence 

indicates that TMDs are multifactorial conditions influenced by occlusal, psychological, behavioral, 

inflammatory, genetic, and systemic factors. The Diagnostic Criteria for Temporomandibular Disorders 

(DC/TMD) currently represent the gold standard for diagnosis. Conservative and reversible therapies, including 

patient education, pharmacological management, physiotherapy, occlusal splints, and psychological interventions, 

remain the cornerstone of treatment. Emerging technologies such as digital diagnostic systems, artificial 

intelligence, and regenerative therapies may contribute to improved diagnostic precision and personalized 

management strategies. Conclusions: Temporomandibular disorders require a comprehensive and individualized 

diagnostic and therapeutic approach based on contemporary evidence and multidisciplinary collaboration. Future 

advances in digital technologies, biologic therapies, and personalized medicine may further improve long-term 

clinical outcomes and patient quality of life. 

Key words: temporomandibular disorders (TMD), temporomandibular joint (TMJ), orofacial pain, masticatory 

muscles, diagnosis, conservative management, multidisciplinary treatment. 

1. INTRODUCTION 

Temporomandibular disorders 

(TMDs) comprise a diverse group of 

musculoskeletal and neuromuscular 

conditions involving the 

temporomandibular joint (TMJ), 

masticatory muscles, and related 

craniofacial structures, and are recognized 

as one of the leading causes of non-dental 

orofacial pain [1], [2]. 

TMDs comprise a wide spectrum of 

clinical entities, such as myalgia, arthralgia, 

disc displacement disorders, degenerative 

joint diseases, and headache attributed to 

TMD, all of which may significantly impair 

mandibular function and patient well-being 

[2], [3]. 

In recent years, increasing attention 

has been directed toward the impact of 

TMD, as contemporary systematic reviews 
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suggest that approximately one-third of the 

global population may experience signs or 

symptoms associated with these disorders 

during their lifetime. Furthermore, TMDs 

appear to affect women more frequently 

than men and are particularly prevalent 

among young and middle-aged adults, 

suggesting the involvement of biological, 

hormonal, psychosocial, and behavioral 

factors in disease development and 

progression [1], [2]. 

Historically, the etiology of TMD 

was primarily attributed to occlusal 

discrepancies and structural abnormalities 

of the stomatognathic system; however, 

contemporary evidence now supports a 

multifactorial biopsychosocial model of the 

disorder [1], [2], [4].  

The clinical presentation of TMD is 

highly variable and may include pain in the 

temporomandibular joint or masticatory 

muscles, joint sounds, restricted 

mandibular movements, functional 

limitations, headaches, and reduced oral 

health-related quality of life [1], [2]. Given 

the multifaceted nature of these disorders, 

accurate diagnosis remains challenging and 

requires a comprehensive evaluation 

integrating patient history, clinical 

examination, psychosocial assessment, and, 

when indicated, advanced imaging 

techniques. The introduction of the 

Diagnostic Criteria for Temporomandibular 

Disorders (DC/TMD) has significantly 

improved diagnostic reliability and has 

become the internationally accepted 

framework for both clinical practice and 

research [1], [3]. 

Management strategies for TMD 

have evolved considerably over the last 

decades, shifting from predominantly 

irreversible and occlusion-focused 

interventions toward conservative, 

evidence-based, and patient-centered 

approaches [3], [5]. Invasive procedures are 

generally reserved for selected cases that 

fail to respond to conservative measures 

[1], [2]. 

2. LITERATURE REVIEW 

➢ Classification of 

Temporomandibular Disorders 

The classification of 

temporomandibular disorders (TMDs) has 

evolved considerably over the past decades, 

reflecting advances in the understanding of 

the complex biological, functional, and 

psychosocial mechanisms involved in these 

conditions. Early classification systems 

primarily focused on structural 

abnormalities of the temporomandibular 

joint (TMJ) and masticatory muscles; 

however, contemporary approaches 

recognize TMDs as a heterogeneous group 

of musculoskeletal disorders characterized 

by multifactorial etiologies and variable 

clinical presentations [6], [7]. 

A major milestone in the 

standardization of TMD diagnosis was the 

introduction of the Research Diagnostic 

Criteria for Temporomandibular Disorders 

(RDC/TMD) in 1992, which provided the 

first validated framework for clinical and 

research applications [8]. Although the 

RDC/TMD significantly improved 

diagnostic consistency, limitations 

regarding diagnostic accuracy led to the 

development of the Diagnostic Criteria for 

Temporomandibular Disorders (DC/TMD), 

published in 2014 and currently considered 

the gold standard for TMD classification 

[3], [9]. The DC/TMD system employs a 
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dual-axis approach. Axis I focuses on the 

physical diagnosis of TMD conditions 

through standardized clinical examination 

procedures, whereas Axis II evaluates 

psychosocial factors, pain-related 

disability, emotional distress, and 

behavioral characteristics that may 

influence symptom severity and treatment 

outcomes [3], [10].  

According to the DC/TMD 

classification, TMDs can be broadly 

categorized into pain-related disorders and 

intra-articular disorders. Pain-related 

disorders include myalgia, local myalgia, 

myofascial pain with spreading, myofascial 

pain with referral, arthralgia, and headache 

attributed to TMD [3], [7]. Myogenous 

disorders constitute the most prevalent 

category and are characterized by pain 

originating from the masticatory muscles, 

often exacerbated by jaw function or 

parafunctional activities [11]. 

Intra-articular disorders primarily 

involve structural and functional alterations 

within the temporomandibular joint. These 

conditions include disc displacement with 

reduction, disc displacement with reduction 

accompanied by intermittent locking, disc 

displacement without reduction with 

limited opening, disc displacement without 

reduction and without limited opening, 

degenerative joint disease, and TMJ 

subluxation [3], [7]. Disc displacement 

disorders are among the most frequently 

diagnosed joint abnormalities and may 

present with joint noises, restricted 

mandibular movement, or episodic locking 

[12]. 

In addition to the DC/TMD 

classification, the International 

Classification of Orofacial Pain (ICOP) 

recognizes painful temporomandibular 

disorders as a distinct subgroup of orofacial 

pain conditions and integrates them within 

a broader pain taxonomy framework. This 

classification highlights the close 

relationship between TMDs and other 

chronic pain disorders, supporting the 

concept that temporomandibular pain 

should be assessed not only from a 

structural perspective but also within a 

comprehensive pain management model 

[13]. 

Recent studies have emphasized the 

importance of continuously refining TMD 

classification systems to improve 

diagnostic precision, facilitate 

interdisciplinary communication, and 

support personalized treatment planning 

[9], [14].  

➢ Etiopathogenesis and Risk 

Factors 

The etiopathogenesis of 

temporomandibular disorders (TMDs) is 

complex and multifactorial, involving the 

interaction of biological, mechanical, 

psychological, behavioral, and social 

factors. Contemporary evidence no longer 

supports a single causative mechanism but 

rather a biopsychosocial model in which 

multiple predisposing, initiating, and 

perpetuating factors contribute to the onset 

and progression of the disease [1], [15], 

[16]. 

Historically, occlusal discrepancies and 

structural abnormalities of the 

stomatognathic system were considered the 

primary etiological factors of TMD [17]. 

For many decades, malocclusion, loss of 

posterior support, and occlusal 

interferences were believed to directly 
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induce temporomandibular dysfunction. 

However, more recent studies have 

demonstrated that the association between 

occlusion and TMD is relatively weak and 

inconsistent, suggesting that occlusal 

factors alone cannot explain the 

development of these disorders [15], [18]. 

Although occlusal instability may 

contribute to functional overload in certain 

patients, current evidence indicates that 

irreversible occlusal therapies should not be 

regarded as first-line treatment solely for 

TMD management [1], [19]. 

Parafunctional activities, particularly 

bruxism, are currently recognized as 

significant contributing factors in the 

development and maintenance of TMD 

symptoms. Bruxism may occur during 

wakefulness or sleep and is characterized 

by repetitive jaw-muscle activity involving 

clenching, grinding, or mandibular bracing. 

Excessive mechanical loading generated by 

parafunctional habits can lead to muscle 

fatigue, microtrauma, joint overload, and 

exacerbation of pain symptoms [20], [21]. 

Nevertheless, not all individuals with 

bruxism develop TMD, emphasizing the 

importance of individual susceptibility and 

adaptive capacity [15]. 

Psychological factors play a central role 

in the pathogenesis of TMD and are 

strongly associated with symptom severity, 

chronicity, and treatment outcomes. 

Psychological distress may increase muscle 

tension, alter pain perception, and 

contribute to central sensitization 

mechanisms, thereby amplifying chronic 

pain experiences. In addition, stress-related 

behaviors such as daytime clenching and 

poor sleep quality may further aggravate 

functional overload of the 

temporomandibular system [1], [22], [23], 

[24]. 

Several studies have demonstrated 

bidirectional relationships between chronic 

TMD pain and sleep dysfunction, 

suggesting that each condition may 

perpetuate the other. Poor sleep quality, 

insomnia, obstructive sleep apnea, and 

fragmented sleep patterns may influence 

pain modulation pathways and increase 

susceptibility to chronic pain conditions 

[25], [26]. 

Trauma represents another important 

etiological factor and may include 

macrotrauma, such as direct injury to the 

jaw or whiplash accidents, as well as 

repetitive microtrauma associated with 

parafunctional habits [1], [15]. Mechanical 

trauma can affect joint structures, induce 

inflammatory responses, and alter 

mandibular biomechanics, potentially 

contributing to disc displacement and 

degenerative changes [27]. 

Inflammatory and degenerative 

mechanisms are particularly relevant in 

intra-articular disorders of the 

temporomandibular joint. Degenerative 

joint disease is characterized by progressive 

deterioration of articular cartilage, 

subchondral bone remodeling, and synovial 

inflammation [28], [29]. 

Genetic and hormonal influences have 

also been investigated in recent years. 

Variations in genes involved in pain 

modulation, inflammatory pathways, and 

catecholamine metabolism may contribute 

to increased susceptibility to TMD. 

Furthermore, the higher prevalence of 

TMD among women has led researchers to 

explore the potential role of estrogen and 
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other sex hormones in pain perception, joint 

laxity, and inflammatory responses [30], 

[31]. 

Systemic conditions, including 

rheumatoid arthritis, fibromyalgia, chronic 

fatigue syndrome, and other chronic pain 

disorders, are frequently associated with 

temporomandibular dysfunction. These 

comorbidities support the concept that 

TMD may share common 

pathophysiological pathways with 

centralized pain disorders and highlight the 

importance of comprehensive patient 

assessment [24], [32]. 

Recent evidence emphasizes that no 

single etiological factor can fully explain 

the development of TMD. Instead, the 

disorder should be understood as the result 

of dynamic interactions between peripheral 

tissue alterations, psychosocial influences, 

behavioral habits, and central pain 

modulation mechanisms. Consequently, 

accurate identification of individual risk 

factors is essential for establishing 

personalized and effective treatment 

strategies aimed at reducing pain, 

improving function, and preventing 

chronicity [1], [15], [16], [24]. 

➢ Clinical Manifestations 

Temporomandibular disorders (TMDs) 

are characterized by a broad spectrum of 

clinical manifestations involving the 

temporomandibular joint (TMJ), 

masticatory muscles, and associated 

craniofacial structures. The severity and 

combination of symptoms may vary 

considerably among patients, ranging from 

mild functional discomfort to chronic 

debilitating pain significantly affecting 

daily activities and quality of life [3], [27]. 

Pain is considered the most common 

and clinically significant symptom of TMD 

[27]. It is typically localized in the 

preauricular region, temporomandibular 

joint, masticatory muscles, or adjacent 

craniofacial areas and may present as 

intermittent or persistent discomfort [33]. 

Pain intensity often increases during 

mandibular function, including chewing, 

speaking, yawning, or parafunctional 

activities such as clenching and grinding 

[15]. Muscular pain is frequently described 

as dull, diffuse, and aching, whereas 

articular pain may be sharper and more 

localized to the joint area [3]. 

Masticatory muscle tenderness is 

another common clinical finding and may 

involve the masseter, temporalis, medial 

pterygoid, and lateral pterygoid muscles 

[27]. Palpation of these muscles often 

reproduces the patient’s symptoms and may 

reveal myofascial trigger points associated 

with referred pain patterns. In chronic 

cases, sustained muscle hyperactivity and 

central sensitization mechanisms may 

contribute to widespread pain and increased 

pain sensitivity [34], [35]. 

Joint sounds are frequently reported by 

patients with intra-articular disorders of the 

TMJ. Clicking sounds are commonly 

associated with disc displacement with 

reduction, while crepitation may indicate 

degenerative joint disease or osteoarthritic 

changes. Although joint sounds may occur 

in asymptomatic individuals, their presence 

combined with pain or mandibular 

dysfunction may suggest clinically relevant 

pathology [3], [17]. 

Mandibular movement limitation 

represents another important manifestation 

of TMD [27]. Patients may experience 
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reduced mouth opening, deviation during 

mandibular movements, or episodes of jaw 

locking. Disc displacement without 

reduction is frequently associated with 

restricted mandibular mobility and limited 

maximal interincisal opening [17], [36]. 

Functional impairment may interfere with 

mastication, speech, oral hygiene 

procedures, and social interactions, thereby 

negatively affecting quality of life [15]. 

Headache is commonly associated with 

temporomandibular disorders and may 

represent either a secondary manifestation 

of muscular dysfunction or a headache 

directly attributed to TMD. Pain is often 

localized in the temporal region and may 

resemble tension-type headache or 

migraine symptoms. The close anatomical 

and neurophysiological relationship 

between the trigeminal system and cervical 

musculature contributes to the frequent 

coexistence of TMD with other headache 

disorders [13], [37]. 

Otologic symptoms are also frequently 

described in patients with TMD despite the 

absence of primary ear pathology. These 

manifestations may include tinnitus, ear 

fullness, otalgia, dizziness, and hearing 

disturbances. The proximity between the 

temporomandibular joint and auditory 

structures, together with shared neural 

pathways, may explain the occurrence of 

these symptoms [38]. 

In addition to physical manifestations, 

TMDs are strongly associated with 

psychosocial disturbances and reduced oral 

health-related quality of life [35]. Chronic 

pain, sleep disturbances, anxiety, 

depression, and emotional stress may 

significantly affect psychological well-

being and social functioning [16], [39]. 

Clinical manifestations may differ 

depending on the subtype and chronicity of 

the disorder. Acute TMD cases are often 

associated with localized pain and 

reversible functional disturbances, whereas 

chronic conditions may involve central 

sensitization, widespread pain, 

psychosocial impairment, and greater 

therapeutic complexity [16], [35]. 

➢ Diagnostic Methods in 

Temporomandibular Disorders 

Accurate diagnosis of 

temporomandibular disorders (TMDs) is 

essential for establishing an appropriate 

treatment plan and preventing unnecessary 

or irreversible interventions. Due to the 

multifactorial nature and variable clinical 

presentation of TMDs, diagnosis requires a 

comprehensive and systematic approach 

integrating patient history, clinical 

examination, psychosocial assessment, and 

imaging investigations when indicated [5], 

[27]. 

The diagnostic process begins with a 

detailed medical and dental history focused 

on the onset, duration, intensity, and 

characteristics of symptoms [27]. Patients 

should be questioned regarding pain 

location, aggravating and relieving factors, 

joint sounds, episodes of mandibular 

locking, parafunctional habits, previous 

trauma, systemic diseases, and 

psychosocial stressors. Particular attention 

should also be given to sleep disturbances, 

headaches, anxiety, depression, and 

previous treatments, as these factors may 

significantly influence symptom severity 

and prognosis [16], [17]. 

Clinical examination represents the 

cornerstone of TMD diagnosis and should 
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include both extraoral and intraoral 

evaluation [5]. Assessment of mandibular 

movements includes measurement of 

maximal mouth opening, lateral excursions, 

protrusion, mandibular deviations, and 

functional limitations. Restricted 

mandibular mobility or asymmetrical 

movements may indicate muscular 

dysfunction, disc displacement, or joint 

pathology [36], [40]. 

Palpation of the temporomandibular 

joints and masticatory muscles is essential 

for identifying pain sources and 

reproducing patient symptoms [27]. Joint 

sounds, including clicking or crepitation, 

should be evaluated during mandibular 

opening and closing movements [34], [36]. 

The Diagnostic Criteria for 

Temporomandibular Disorders (DC/TMD) 

currently represent the most widely 

accepted standardized diagnostic system 

for TMD assessment. The DC/TMD 

protocol combines validated clinical 

examination procedures with psychosocial 

assessment tools and demonstrates high 

reliability for the diagnosis of common 

pain-related and intra-articular TMD 

conditions [3], [33]. 

Psychosocial assessment has become 

increasingly important in contemporary 

TMD diagnosis due to the recognized role 

of behavioral and emotional factors in 

chronic pain development. Standardized 

questionnaires assessing anxiety, 

depression, stress, somatization, and 

quality of life are frequently incorporated 

into diagnostic protocols. Identification of 

psychosocial risk factors may contribute to 

improved treatment planning and more 

predictable long-term outcomes [15], [16]. 

Imaging investigations are 

recommended when clinical findings 

suggest structural abnormalities, trauma, 

degenerative changes, or persistent 

dysfunction [27]. Panoramic radiography 

may provide an initial overview of osseous 

structures; however, its diagnostic value for 

soft tissue assessment is limited. Cone-

beam computed tomography (CBCT) is 

currently considered the preferred imaging 

modality for evaluating bony alterations of 

the temporomandibular joint, including 

erosions, osteophytes, condylar 

remodeling, and degenerative changes [41], 

[42]. 

Magnetic resonance imaging (MRI) 

remains the gold standard for soft tissue 

evaluation of the temporomandibular joint. 

MRI allows detailed visualization of the 

articular disc, retrodiscal tissues, synovial 

structures, joint effusion, and inflammatory 

changes. Disc displacement with or without 

reduction can be accurately diagnosed 

through MRI examination, making this 

technique particularly valuable in patients 

presenting with joint sounds, locking, or 

persistent pain [43], [44]. 

Ultrasonography has also gained 

interest as a non-invasive and cost-effective 

adjunctive diagnostic method. Although 

less accurate than MRI, ultrasound may 

provide useful information regarding joint 

effusion, disc position, and muscular 

abnormalities in selected clinical situations 

[45]. 

Because TMD symptoms frequently 

overlap with other craniofacial pain 

disorders, differential diagnosis is of major 

importance. Conditions such as dental pain, 

trigeminal neuralgia, sinusitis, otologic 

disorders, headaches, salivary gland 
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pathology, and neuropathic pain syndromes 

should be carefully excluded before 

establishing a definitive diagnosis [46]. 

Recent advances in digital technology 

have introduced new diagnostic tools for 

TMD evaluation, including computerized 

mandibular tracking systems, 

electromyography, digital occlusal analysis, 

and artificial intelligence-based diagnostic 

models. Although these technologies show 

promising results, their routine clinical 

application remains controversial due to 

limited standardization and insufficient 

evidence regarding long-term clinical 

benefits [47], [48]. 

Overall, contemporary diagnosis of 

temporomandibular disorders requires an 

evidence-based and multidisciplinary 

approach integrating clinical findings with 

psychosocial evaluation and imaging 

investigations when necessary. Early and 

accurate diagnosis is essential for 

improving treatment outcomes, reducing 

chronicity, and optimizing patient quality of 

life. 

➢ Contemporary Therapeutic 

Strategies 

The management of 

temporomandibular disorders (TMDs) has 

evolved significantly over recent decades, 

shifting from predominantly irreversible 

occlusal interventions toward conservative, 

evidence-based, and multidisciplinary 

treatment approaches. Because TMDs are 

considered multifactorial conditions with 

variable clinical presentations, 

contemporary therapeutic strategies aim not 

only to reduce pain and improve 

mandibular function, but also to address 

psychosocial, behavioral, and functional 

contributing factors [4], [15], [19]. 

Current evidence suggests that most 

patients with TMD can be successfully 

managed using conservative and reversible 

therapies. Initial treatment commonly 

includes patient education and self-

management strategies focused on reducing 

functional overload of the 

temporomandibular system. Patients are 

advised to avoid parafunctional habits such 

as clenching, gum chewing, nail biting, and 

excessive mandibular movements. Dietary 

modifications, thermal therapy, sleep 

hygiene, stress reduction, and behavioral 

awareness techniques may also contribute 

to symptom improvement [15], [17], [33]. 

Pharmacological therapy is frequently 

used for short-term pain control and 

management of acute inflammatory 

symptoms. Nonsteroidal anti-inflammatory 

drugs (NSAIDs) are commonly prescribed 

to reduce pain and inflammation, 

particularly in patients with arthralgia or 

degenerative joint disease. Muscle 

relaxants may be indicated in cases 

involving muscular hyperactivity and 

myofascial pain, while low-dose 

antidepressants can be beneficial in chronic 

pain conditions associated with sleep 

disturbances, anxiety, or central 

sensitization. However, pharmacological 

therapy should generally be considered 

adjunctive rather than definitive treatment 

due to the potential risk of adverse effects 

associated with long-term medication use 

[15], [49], [50]. 

Occlusal splint therapy remains one of 

the most widely used conservative 

treatment modalities for TMD 

management. Stabilization splints are 
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designed to reduce muscular hyperactivity, 

improve occlusal stability, protect dental 

structures from parafunctional wear, and 

decrease temporomandibular joint loading. 

Several studies have demonstrated that 

occlusal splints may provide symptomatic 

relief in patients with myogenous TMD and 

sleep bruxism [51], [52], [53]. 

Contemporary evidence also emphasizes 

that splint therapy should be individualized 

according to the patient’s diagnosis and 

clinical presentation rather than routinely 

prescribed for all TMD cases [19]. 

Physiotherapy plays an important role 

in the conservative management of TMD 

and is particularly effective in muscular 

disorders and functional limitation. 

Therapeutic exercises, stretching, manual 

therapy, posture correction, massage, and 

relaxation techniques may contribute to 

improved mandibular mobility, muscle 

coordination, and pain reduction. In recent 

years, physical rehabilitation protocols 

have increasingly incorporated multimodal 

approaches combining exercise therapy 

with patient education and behavioral 

modification [54], [55]. 

Psychological interventions are 

frequently recommended in patients 

presenting with chronic pain, anxiety, 

depression, stress-related symptoms, or 

significant psychosocial impairment. 

Cognitive behavioral therapy (CBT), 

relaxation training, mindfulness-based 

interventions, and biofeedback techniques 

have shown beneficial effects in reducing 

pain intensity and improving coping 

mechanisms in chronic TMD patients [56], 

[57].  

Minimally invasive procedures may be 

considered in patients who fail to respond 

adequately to conservative treatment [15]. 

Arthrocentesis is a commonly used 

technique involving lavage of the superior 

joint space to reduce inflammatory 

mediators, improve joint mobility, and 

decrease pain. Arthroscopy allows direct 

visualization of intra-articular structures 

and may be combined with lysis of 

adhesions or lavage procedures [58], [59]. 

Intra-articular injections, including 

corticosteroids, hyaluronic acid, platelet-

rich plasma (PRP), and botulinum toxin, 

have also been investigated as adjunctive 

treatment modalities, although evidence 

regarding their long-term efficacy remains 

variable [60], [61]. 

Surgical intervention is generally 

reserved for severe structural abnormalities, 

advanced degenerative joint disease, 

ankylosis, neoplasms, or persistent 

dysfunction unresponsive to conservative 

and minimally invasive therapies [19]. 

Surgical procedures may include disc 

repositioning, discectomy, arthroplasty, or 

total joint replacement in selected cases 

[62]. Because surgical management carries 

increased risks and potential complications, 

careful patient selection and comprehensive 

preoperative assessment are essential [15]. 

Multidisciplinary management has 

become a fundamental principle in 

contemporary TMD therapy. Collaboration 

among prosthodontists, oral and 

maxillofacial surgeons, physiotherapists, 

psychologists, neurologists and other 

healthcare professionals may significantly 

improve treatment outcomes, particularly in 

chronic and complex cases. Personalized 

treatment plans based on the patient’s 

clinical presentation, psychosocial profile, 

and functional limitations are currently 
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regarded as the most effective approach for 

achieving long-term symptom control and 

functional rehabilitation [4], [19], [63]. 

3. FUTURE PERSPECTIVES 

The understanding of 

temporomandibular disorders (TMDs) has 

progressed considerably over the last 

decades; however, important challenges 

regarding diagnosis, treatment 

standardization, and long-term 

management continue to persist. Future 

perspectives in the field are increasingly 

focused on precision medicine, digital 

technologies, minimally invasive therapies, 

and multidisciplinary patient-centered care 

[4], [15]. 

One of the most promising 

directions in TMD research involves the 

integration of digital diagnostic 

technologies into routine clinical practice. 

Digital occlusal analysis systems, 

computerized mandibular tracking devices, 

electromyography, and three-dimensional 

imaging techniques may improve the 

accuracy and reproducibility of functional 

assessment. Cone-beam computed 

tomography (CBCT) and magnetic 

resonance imaging (MRI) continue to 

evolve, allowing increasingly detailed 

visualization of osseous and soft tissue 

structures of the temporomandibular joint. 

In addition, the incorporation of artificial 

intelligence (AI) into imaging 

interpretation and diagnostic algorithms 

may contribute to earlier detection of 

structural abnormalities and more precise 

classification of TMD subtypes [10], [47], 

[48], [64]. 

Artificial intelligence and machine 

learning models are also expected to play an 

important role in the development of 

personalized treatment protocols [48]. By 

analyzing large clinical datasets, 

psychosocial variables, imaging findings, 

and patient-reported outcomes, AI-based 

systems may help identify predictors of 

treatment response and risk factors 

associated with chronicity [10]. Such 

approaches could facilitate individualized 

therapeutic planning and improve long-

term prognosis in patients with chronic 

temporomandibular pain [15]. 

Another important area of future 

development is represented by regenerative 

and biologic therapies targeting 

degenerative temporomandibular joint 

disorders. Platelet-rich plasma (PRP), stem 

cell therapies, growth factors, and tissue 

engineering strategies have shown 

promising preliminary results in promoting 

cartilage regeneration, reducing 

inflammation, and improving joint 

function. Although current evidence 

remains limited and heterogeneous, these 

biologically based therapies may represent 

valuable alternatives to invasive surgical 

procedures in selected patients [65], [66]. 

Psychosocial assessment and 

multidisciplinary management are 

anticipated to become even more integrated 

into standard TMD care pathways. The 

growing recognition of central 

sensitization, chronic pain mechanisms, 

and psychological comorbidities highlights 

the necessity of collaboration between 

dentists, physiotherapists, psychologists, 

neurologists, pain specialists, and sleep 

medicine professionals. Comprehensive 

management strategies addressing both 

physical and psychosocial dimensions of 

the disease may improve treatment 
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predictability and patient quality of life 

[35], [67]. 

Digital dentistry and telemedicine 

may also significantly influence the future 

management of TMD patients. Remote 

monitoring systems, mobile health 

applications, and teleconsultation platforms 

could facilitate long-term follow-up, 

improve patient compliance, and increase 

accessibility to specialized care, 

particularly in underserved regions. 

Furthermore, digital workflows may 

support more accurate fabrication of 

occlusal appliances and individualized 

prosthodontic rehabilitation protocols [47], 

[68]. 

Ultimately, the future of 

temporomandibular disorder management 

will likely depend on the integration of 

biologic, technological, psychological, and 

functional perspectives into a 

comprehensive patient-centered model of 

care [67]. Continued advances in diagnostic 

accuracy, personalized medicine, 

regenerative therapies, and 

multidisciplinary rehabilitation may 

contribute to improved clinical outcomes 

and a better understanding of the complex 

mechanisms underlying 

temporomandibular disorders [68]. 

4. CONCLUSIONS 

An accurate diagnosis of TMDs is 

essential for effective management and 

should rely on a thorough clinical 

examination, psychosocial evaluation, and 

appropriate imaging techniques. The 

development of the Diagnostic Criteria for 

Temporomandibular Disorders (DC/TMD) 

has considerably improved diagnostic 

consistency and enhanced both clinical 

practice and research standardization. 

Contemporary treatment strategies 

emphasize conservative, minimally 

invasive, and patient-oriented approaches, 

while surgical management is generally 

reserved for carefully selected cases. 

Recent progress in digital dentistry, 

artificial intelligence, regenerative 

medicine, and individualized therapeutic 

protocols may further enhance diagnostic 

accuracy and treatment outcomes. In 

parallel, increasing awareness of 

psychosocial contributors and chronic pain 

mechanisms underlines the importance of 

multidisciplinary collaboration in the 

comprehensive management of patients 

with TMD. 

Ultimately, effective management 

of temporomandibular disorders requires an 

individualized, evidence-based approach 

aimed not only at reducing symptoms, but 

also at restoring mandibular function, 

improving psychosocial well-being, and 

enhancing patients’ overall quality of life. 
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