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ABSTRACT 
Temporomandibular disorders (TMDs) represent a 

group of musculoskeletal and neuromuscular 

conditions affecting the temporomandibular joint 

(TMJ), masticatory muscles, and associated 

structures. The relationship between orthodontic 

treatment and TMD has remained controversial for 

decades. Earlier concepts suggested that 

malocclusion and orthodontic treatment were major 

etiologic factors for TMD, whereas recent evidence-

based studies indicate that TMD is multifactorial in 

origin and that orthodontic treatment neither causes 

nor prevents TMD in most patients. This review 

aims to evaluate the current literature regarding the 

association between orthodontic treatment and 

TMD, including the role of malocclusion, 

orthodontic mechanics, extractions, functional 

appliances, and orthognathic interventions. Current 

evidence from systematic reviews and meta-

analyses suggests no definitive causal relationship 

between orthodontic treatment and the development 

of TMD. Proper diagnosis, screening, and 

multidisciplinary management remain essential 

during orthodontic treatment planning. 
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I. INTRODUCTION 
Temporomandibular disorders (TMDs) are 

among the most common causes of non-dental 

orofacial pain and affect approximately 5–12% of 

the population. TMD encompasses disorders 

involving the temporomandibular joint (TMJ), 

masticatory muscles, and associated structures. 

Common clinical manifestations include joint pain, 

clicking, restricted mandibular movement, 

headache, and muscle tenderness.1,4 

For decades, orthodontists and clinicians 

debated whether orthodontic treatment could induce, 

prevent, or treat TMD. Earlier gnathological theories 

proposed that occlusal discrepancies and 

malocclusion were primary causes of TMD. 

Consequently, orthodontic correction was believed 

to improve TMJ health. However, contemporary 

evidence increasingly supports the multifactorial 

etiology of TMD involving psychological, 

behavioral, genetic, anatomical, and functional 

factors rather than occlusion alone.5 

This review discusses the relationship 

between orthodontic treatment and TMD based on 

current scientific evidence and highlights clinical 

implications for orthodontic practice. 
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Anatomy Of The Temporomandibular Joint 

The TMJ is a unique bilateral synovial joint 

formed by the mandibular condyle and glenoid fossa 

of the temporal bone. An articular disc divides the 

joint into superior and inferior compartments. The 

joint is supported by ligaments and surrounded by 

muscles of mastication including the masseter, 

temporalis, medial pterygoid, and lateral pterygoid 

muscles. 

 

 
Fig 1: Temporomandibular joint 

  

 

 
Fig 2: Enlarged view of sagittal section through the 

joint 

 

The TMJ permits both rotational and translational 

movements required for mastication, speech, and 

swallowing. Functional harmony between the 

dentition, muscles, and joint structures is essential 

for normal mandibular movement. 

 

TEMPOROMANDIBULAR DISORDERS 

TMD refers to a group of disorders affecting the 

TMJ and masticatory system.  

The Diagnostic Criteria for Temporomandibular 

Disorders classify TMD into: 

1. Muscle disorders  

2. Disc displacement disorders  

3. Arthralgia and degenerative joint disorders  

 

ETIOLOGY OF TMD 

TMD is now considered multifactorial in origin. 

Etiologic factors include: 

• Occlusal discrepancies  

• Trauma  

• Psychological stress  

• Bruxism and parafunctional habits  

• Emotional factors  

• Hormonal influences  

• Genetic predisposition  

• Joint hypermobility  

Recent literature emphasizes psychosocial and 

behavioral factors over occlusal factors alone10.  

 

CLINICAL FEATURES 

Common symptoms include: 

• Preauricular pain  

• Joint sounds (clicking/crepitus)  

• Limited mouth opening  

• Deviation during opening  

• Headache  

• Muscle tenderness  

• Ear-related symptoms  

 

HISTORICAL PERSPECTIVE ON 

ORTHODONTICS AND TMD 

Historically, malocclusion was believed to play a 

major role in TMD development. Early 

gnathological concepts suggested that discrepancies 

in occlusion altered mandibular position and 

induced TMJ dysfunction. Orthodontic treatment 

was therefore advocated to establish ideal occlusion 

and prevent TMD. 

During the mid-20th century, extraction therapy, 

Class II elastics, and retraction mechanics were 

frequently blamed for posterior displacement of the 

condyle and subsequent TMJ pathology. However, 

these assumptions were largely based on anecdotal 

observations and lacked scientific evidence. 

With the advent of evidence-based dentistry, 

longitudinal studies and systematic reviews 

demonstrated inconsistent and weak associations 

between occlusion and TMD. Modern concepts now 

recognize TMD as a multifactorial disorder with 

limited contribution from occlusal factors alone6.  

 

ROLE OF MALOCCLUSION IN TMD 

Several malocclusions have been investigated for 

their possible association with TMD, including: 
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• Deep bite  

• Posterior crossbite  

• Open bite  

• Class II malocclusion  

• Functional shifts  

Some studies report a higher prevalence of TMD 

symptoms in individuals with severe malocclusions; 

however, a direct cause-effect relationship has not 

been established4. Functional posterior crossbites 

and significant mandibular shifts may contribute to 

altered muscle activity and joint loading. 

Nevertheless, many individuals with ideal occlusion 

develop TMD, while others with severe 

malocclusion remain asymptomatic. This suggests 

that malocclusion alone is insufficient to initiate 

TMD.  

 

DOES ORTHODONTIC TREATMENT CAUSE 

TMD? 

Fixed Orthodontic Treatment 

One of the most debated questions in orthodontics is 

whether fixed appliance therapy predisposes patients 

to TMD. Recent systematic reviews and meta-

analyses have shown no statistically significant 

increase in TMD prevalence among orthodontically 

treated individuals.  

Jeong et al. conducted a systematic review and 

meta-analysis and reported no significant 

association between fixed orthodontic treatment and 

TMD development in adolescents1, while Coronel-

Zubiate et al. reported a significant association 

between orthodontic treatment and the development 

of temporomandibular disorders.2. 

 

Extraction vs Non-Extraction Therapy 

Premolar extraction therapy has historically been 

implicated in posterior condylar displacement and 

TMJ dysfunction. However, longitudinal studies 

have failed to demonstrate increased TMD 

prevalence in extraction cases compared with non-

extraction therapy. McNamara et al. reported that 

extraction and non-extraction treatments 

demonstrate long-term TMJ outcomes, indicating 

that extraction therapy is not a risk factor for TMD 

development. 

Current evidence indicates that extraction therapy 

does not independently increase the risk of TMD 

when proper diagnosis and treatment planning are 

performed.  

 

Functional Appliances and Orthopedic Therapy 

Functional appliances alter mandibular posture and 

are often used in growing Class II patients. 

Concerns exist regarding their effect on condylar 

remodeling and TMJ adaptation. 

Most studies suggest that functional appliances may 

induce adaptive remodeling of the condyle during 

growth. Studies have demonstrated that such 

adaptations are generally physiologic and do not 

predispose healthy patients to TMD11. Nevertheless, 

patients with pre-existing joint pathology should be 

carefully monitored during orthopedic treatment10. 

 

Orthognathic Surgery and TMD 

Orthodontic treatment combined with surgery may 

influence TMJ symptoms positively or negatively. 

Some patients experience improvement in joint 

symptoms after surgery due to improved skeletal 

relationships, while others may develop worsening 

symptoms. 

Ehrmann et al. reported that orthognathic surgery 

may improve, worsen, or have no effect on TMD 

symptoms, depending on individual patient 

characteristics and pre-existing TMJ conditions3. 

Therefore, comprehensive TMJ evaluation before 

surgical intervention is recommended.  

 

Does Orthodontic Treatment Prevent or Cure 

TMD? 

There is insufficient evidence to support orthodontic 

treatment as a definitive treatment for TMD. 

Although orthodontic correction may improve 

occlusion and function, it should not be considered 

primary therapy for TMD. 

Conservative approaches such as: 

• Patient education  

• Physiotherapy  

• Behavioral modification  

• Pharmacotherapy  

• Occlusal splints  

remain the first line of management for most TMD 

cases. 

Orthodontic treatment may occasionally improve 

symptoms indirectly by eliminating traumatic 

occlusal interferences or correcting functional shifts; 

however, routine orthodontic treatment solely for 

TMD management is not evidence-based.  

 

Orthodontic Treatment in Patients with Existing 

TMD 

Orthodontic treatment in patients with active TMD 

requires careful evaluation and multidisciplinary 

management. 

Important considerations include: 

• Detailed TMJ history  

• Clinical examination  

• Documentation of baseline symptoms  

• Imaging when indicated  

• Stabilization of acute symptoms before 

orthodontic treatment  
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Patients with severe pain, locking, or inflammatory 

joint disease should undergo appropriate 

management before initiating active orthodontic 

therapy. 

 

IMAGING AND DIAGNOSTIC EVALUATION 

Diagnosis of TMD involves both clinical and 

radiographic assessment. 

Common imaging modalities include: 

• Panoramic radiography  

• Cone-beam computed tomography (CBCT)  

• Magnetic resonance imaging (MRI) 

• Arthrography 

MRI is considered the gold standard for evaluation 

of disc position and soft tissue pathology within the 

TMJ. 

 

  

  
Fig 3: Sagittal magnetic resonance image of the 

TMJ depicting the normal anatomical relationship 

 

 
Fig 4: Cone-beam computed tomography (CBCT) images of the TMJ demonstrating degenerative osseous 

changes of the mandibular condyle, including condylar flattening, cortical irregularity, and erosive remodeling. 

 

Three-dimensional imaging studies have 

demonstrated adaptive condylar remodelling during 

orthodontic treatment without definitive evidence of 

pathologic TMJ changes in asymptomatic patients.  

 

CURRENT EVIDENCE AND CONSENSUS 

Modern evidence-based literature largely concludes 

that: 

• Orthodontic treatment does not 

significantly increase the risk of TMD  

• TMD is multifactorial in etiology  

• Occlusion has a limited role in most TMD 

cases  

The contemporary consensus among researchers is 

that “Orthodontic treatment neither causes nor 

prevents TMD”.1,2,6,9 

 

CLINICAL IMPLICATIONS FOR 

ORTHODONTISTS 

Orthodontists should: 

• Screen all patients for TMD symptoms 

before treatment  

• Maintain proper documentation  

• Inform patients regarding pre-existing 

symptoms  

• Avoid promising TMD cure through 

orthodontics  

• Use multidisciplinary referral when 

necessary  

Informed consent and appropriate communication 

are essential because TMD symptoms may appear 

coincidentally during orthodontic treatment due to 

the age at which orthodontic therapy is commonly 

initiated. 

FUTURE DIRECTIONS 

Future research should focus on: 

• Long-term prospective studies  

• Standardized diagnostic criteria  

• Role of psychosocial factors  

• Genetic susceptibility  

• Advanced imaging techniques  

• Artificial intelligence in TMJ diagnostics  



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 4, Jul-Aug 2026 pp: 197-201 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.35629/6018-0804197201        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 201 

Better-quality evidence is necessary to fully 

understand the complex relationship between 

orthodontic treatment and TMD. 

 

II. CONCLUSION 
The relationship between orthodontic 

treatment and temporomandibular disorders has long 

been controversial. Contemporary evidence 

indicates that TMD is multifactorial in origin and 

that orthodontic treatment alone is neither a 

significant etiologic factor nor a definitive treatment 

modality for TMD. Current systematic reviews and 

meta-analyses do not support a causal relationship 

between orthodontic treatment and TMD 

development. Careful diagnosis, patient counseling, 

and multidisciplinary management remain critical 

for successful orthodontic care in patients with 

TMD symptoms. 
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