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Abstract: This article presents a comprehensive review of temporomandibular joint disorders
(TMDs), focusing on their etiology, pathophysiology, diagnostic evaluation, and prosthodontic
management. The temporomandibular joint (TMJ) plays a critical role in mastication, speech, and
overall mandibular function, and its dysfunction can cause pain, limited jaw movement, and occlusal
instability. The study examines the complex interplay of biomechanical, psychological, and systemic
factors contributing to TMDs, including occlusal discrepancies, parafunctional habits, trauma, and
stress-related muscular hyperactivity. Special emphasis is placed on prosthodontic interventions such
as occlusal splints, bite reprogramming, and restorative correction for restoring functional harmony
between the joint, muscles, and dentition. The research also discusses current diagnostic technologies
and multidisciplinary treatment approaches that integrate prosthodontics with physiotherapy,
pharmacotherapy, and behavioral therapy to achieve long-term stability and patient comfort. This
article provides a comprehensive discussion of temporomandibular joint disorders (TMDs) from a
prosthodontic perspective, focusing on their underlying mechanisms, diagnostic complexities, and
rehabilitative management strategies. The temporomandibular joint (TMJ) is a highly specialized
articulation that enables complex mandibular movements essential for chewing, speaking, and
swallowing. Dysfunction of this joint, whether caused by structural, neuromuscular, or psychological
factors, leads to a spectrum of symptoms affecting both function and quality of life. The study
emphasizes the importance of understanding the biomechanical relationship between occlusion,
muscle activity, and joint dynamics in the etiology and management of TMDs. Special attention is
given to prosthodontic interventions such as occlusal splints, bite reprogramming, and full-mouth
rehabilitation, which play a critical role in restoring equilibrium within the masticatory system. This
review synthesizes recent clinical and research evidence to highlight how an integrative, evidence-
based prosthodontic approach can reduce pain, reestablish joint stability, and prevent long-term
dysfunction.
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Introduction:

The temporomandibular joint (TMJ) is a complex synovial articulation that allows coordinated
movement of the mandible during essential functions such as chewing, swallowing, and speaking. Its
proper function depends on the balanced interaction between the joint structures, muscles of
mastication, dental occlusion, and the neuromuscular control system. Temporomandibular joint
disorders (TMDs) encompass a broad range of pathological conditions involving the joint, associated
musculature, and supporting structures. Clinically, TMDs manifest as pain in the preauricular region,
restricted mandibular movement, joint noises, and occlusal disharmony. The etiology of TMDs is
multifactorial, involving mechanical overload, occlusal discrepancies, trauma, systemic diseases such
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as arthritis, and psychosocial factors like stress and anxiety. Prolonged dysfunction can lead to
structural changes in the joint components, including disc displacement, synovial inflammation, and
degenerative remodeling. From a prosthodontic perspective, occlusal disturbances play a significant
role in initiating or perpetuating TMJ dysfunction by disrupting the equilibrium between condylar
position, muscular coordination, and tooth contacts. Therefore, restoring occlusal harmony through
appropriate prosthodontic interventions remains a key component in TMD management. This article
aims to provide an in-depth analysis of the clinical characteristics, diagnostic methods, and
prosthodontic strategies involved in the prevention and treatment of temporomandibular disorders,
emphasizing the importance of individualized and multidisciplinary care. Temporomandibular joint
disorders represent a multifactorial group of conditions that impair the normal function of the
masticatory system, manifesting as pain, joint sounds, and limited mandibular motion. The
temporomandibular joint, one of the most complex joints in the human body, operates under precise
coordination between osseous structures, articular disc, musculature, and neuromuscular feedback
mechanisms. Any disturbance in this harmony—whether due to occlusal discrepancies, trauma,
excessive mechanical loading, or psychosocial stress—can disrupt normal function and trigger
adaptive or degenerative changes. Clinically, patients with TMD often present with muscle tenderness,
headaches, and functional deviations such as joint clicking or locking. The etiology is multifaceted,
involving both local and systemic influences. From a prosthodontic standpoint, the occlusal scheme
and mandibular positioning have a direct impact on TMJ health. Premature contacts, uneven occlusal
loading, or loss of vertical dimension can overload the joint and surrounding musculature,
exacerbating dysfunction. Consequently, prosthodontic intervention plays a pivotal role in both
prevention and rehabilitation. Accurate diagnosis, achieved through thorough clinical evaluation and
imaging such as MRI or CBCT, is crucial in determining the underlying pathology—be it myofascial
pain, disc displacement, or degenerative joint disease. The primary goal of prosthodontic management
is to restore occlusal balance, reestablish neuromuscular harmony, and alleviate discomfort through
reversible and conservative means before proceeding to definitive rehabilitation. Understanding TMDs
from both a biomechanical and psychosocial perspective allows clinicians to provide comprehensive,
patient-centered management.

Materials and Methods:

This study is based on a detailed review of contemporary literature published between 2010 and 2025,
sourced from PubMed, Scopus, and ScienceDirect databases. Keywords such as “temporomandibular
disorders,” “occlusal splint therapy,” “prosthodontic rehabilitation,” “joint dysfunction,” and “muscle
pain” were used to identify relevant research articles. Inclusion criteria encompassed clinical trials,
systematic reviews, and meta-analyses investigating diagnostic modalities and prosthodontic treatment
approaches for TMDs. Exclusion criteria eliminated non-clinical studies or reports without specific
relevance to prosthodontic management. Collected data were categorized into diagnostic evaluation
methods, therapeutic interventions, and long-term outcomes. Diagnostic modalities included clinical
examination, palpation, range of motion assessment, and imaging techniques such as MRI and CBCT.
Prosthodontic interventions analyzed included stabilization splints, repositioning appliances, occlusal
equilibration, and definitive restorative procedures aimed at reestablishing stable occlusion and
mandibular alignment. The information was synthesized to outline evidence-based recommendations
for prosthodontic management of TMDs, integrating both functional and psychosocial aspects of care.
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Results:

The findings demonstrate that successful management of temporomandibular joint disorders requires
accurate diagnosis and an interdisciplinary approach integrating prosthodontic and conservative
treatments. Clinical studies confirm that occlusal splint therapy remains the most effective
prosthodontic intervention for reducing pain, improving mandibular range of motion, and restoring
muscle coordination. Stabilization splints, fabricated in centric relation, help redistribute occlusal
forces, relax hyperactive muscles, and prevent parafunctional activity. Repositioning appliances are
indicated in cases of anterior disc displacement with reduction, aiming to guide the condyle-disc
complex into a more physiological position. Long-term studies show significant improvement in
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patient-reported symptoms, including pain relief and reduction in joint sounds, following consistent
splint use and adjunctive therapy. Occlusal equilibration and selective grinding further enhance
treatment outcomes by eliminating premature contacts and establishing a balanced occlusal scheme. In
cases of advanced joint degeneration or loss of vertical dimension, full-mouth rehabilitation using
fixed prostheses or overlays can restore functional harmony. Imaging techniques such as MRI are
invaluable for assessing internal derangements and evaluating treatment progress. Adjunctive
modalities including physiotherapy, pharmacologic agents, and cognitive behavioral therapy have
demonstrated additive benefits when combined with prosthodontic management. The data suggest that
long-term success depends not only on mechanical correction but also on addressing underlying
behavioral and psychosocial factors contributing to muscle tension and occlusal dysfunction. The
findings from clinical and experimental studies demonstrate that a structured, multidisciplinary
approach is essential for the successful management of TMDs. Prosthodontic therapy, particularly
through occlusal splint application, remains a cornerstone of conservative treatment. Stabilization
splints fabricated in centric relation have been shown to alleviate muscular hyperactivity, redistribute
occlusal forces, and provide temporary rest to the joint structures. Patients using these splints typically
report significant reductions in pain intensity, muscle tenderness, and joint noise within several weeks
of therapy. Repositioning splints are beneficial in cases with disc displacement, facilitating a more
physiological relationship between the condyle and articular disc. Studies also confirm that occlusal
equilibration, when applied judiciously, enhances functional balance by eliminating premature contacts
and evenly distributing masticatory load. Long-term follow-up of treated patients reveals improved
mandibular movement, better muscle coordination, and reduced recurrence rates. Full-mouth
rehabilitations, performed with careful consideration of vertical dimension and condylar position, have
shown success in restoring both function and comfort in advanced cases. Digital technologies now
contribute significantly to diagnostic precision and splint fabrication, providing individualized
solutions that improve fit and treatment predictability. Adjunctive therapies such as physiotherapy,
pharmacologic agents, and behavioral modification further enhance prosthodontic outcomes by
addressing muscle dysfunction and stress-related factors. Collectively, these results underscore those
prosthodontic interventions, when combined with multidisciplinary care, effectively manage
symptoms, reestablish functional stability, and prevent further joint deterioration.

Discussion:

Temporomandibular joint disorders represent a multifaceted group of conditions requiring a holistic
understanding of occlusal biomechanics, joint anatomy, and neuromuscular physiology. The role of
prosthodontics in TMD management extends beyond symptom control to restoration of functional
equilibrium across the stomatognathic system. The occlusal splint serves as both a diagnostic and
therapeutic device—providing a reversible means of assessing the relationship between occlusion,
muscle activity, and joint position. Stabilization splints have been shown to reduce electromyographic
activity in masticatory muscles, thereby alleviating hyperactivity-related pain. Repositioning splints
and orthotic devices correct condylar position in cases of disc displacement or joint subluxation,
though prolonged use must be carefully monitored to avoid occlusal alteration. The integration of
digital technologies has improved splint design and fit through CAD/CAM fabrication, enhancing
comfort and precision. Restorative procedures in patients with TMD require meticulous planning to
maintain centric relation and balanced occlusal contacts, avoiding the introduction of new
interferences that could aggravate joint strain. Long-term rehabilitation may include full-mouth
reconstruction in cases of significant occlusal collapse or attrition. Additionally, multidisciplinary
collaboration with physiotherapists, psychologists, and pain specialists is critical in addressing
muscular and emotional components of TMDs. Studies reveal that psychosocial stress and
parafunctional habits such as bruxism exacerbate symptoms and delay recovery. Consequently,
counseling, stress management, and habit modification should complement prosthodontic
interventions. Although most cases respond well to conservative management, refractory cases
involving degenerative joint disease may require surgical consultation. The literature supports that
early diagnosis, patient education, and consistent follow-up are key determinants of successful
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outcomes. Temporomandibular joint disorders pose both diagnostic and therapeutic challenges due to
their multifactorial etiology and variable clinical presentation. The TMJ functions as part of a larger
neuromuscular system, and thus, successful management depends on restoring balance across all
interacting components: the teeth, muscles, and joint structures. Prosthodontic therapy plays a crucial
role by reestablishing occlusal stability and normalizing mandibular function. Occlusal splints are
particularly valuable because they offer a reversible and noninvasive method to diagnose and treat
TMD-related dysfunction. By unloading the joint and relaxing the muscles of mastication, splints
allow inflamed tissues to recover while enabling clinicians to observe changes in mandibular
positioning. The improvement in symptoms following splint therapy supports the hypothesis that
occlusal disturbances contribute to functional imbalance rather than being the sole cause of TMD.
When designing definitive prosthodontic restorations, the clinician must carefully reproduce a stable
centric relation, even occlusal contacts, and a smooth anterior guidance to maintain long-term joint
health. Advanced imaging techniques such as CBCT and MRI have enhanced the clinician’s ability to
visualize internal derangements, monitor disc position, and assess degenerative changes noninvasively.
Moreover, the integration of digital design and CAD/CAM manufacturing ensures high accuracy in
appliance fabrication, improving patient comfort and compliance. However, prosthodontic treatment
alone may not be sufficient in all cases, as psychological stress, muscle tension, and parafunctional
habits such as bruxism often exacerbate symptoms. Therefore, a multidisciplinary approach that
combines prosthodontic care with physiotherapy, relaxation techniques, and behavioral counseling
provides the most predictable outcomes. Long-term stability requires patient education on maintaining
good posture, stress management, and adherence to maintenance therapy. Ultimately, the
prosthodontist must balance mechanical correction with biological and behavioral considerations to
achieve comprehensive functional rehabilitation.

Conclusion:

Temporomandibular joint disorders constitute a complex and multifactorial challenge that demands an
integrative approach combining prosthodontic, behavioral, and rehabilitative strategies. Prosthodontic
management, particularly through occlusal splint therapy and controlled occlusal adjustment, remains
central to restoring functional balance and relieving symptoms. Effective treatment requires accurate
diagnosis, individualized appliance design, and close monitoring of mandibular dynamics. The
incorporation of advanced imaging, digital technologies, and evidence-based protocols has improved
precision and predictability in clinical outcomes. Long-term success depends on maintaining occlusal
stability, managing parafunctional activity, and addressing psychosocial contributors to muscle
dysfunction. As understanding of TMJ biomechanics and neuromuscular adaptation continues to
evolve, prosthodontic practice will increasingly focus on preventive and minimally invasive
interventions that support both structural integrity and patient well-being. The future of TMD
management lies in interdisciplinary collaboration, where prosthodontic expertise plays a pivotal role
in achieving functional rehabilitation and sustained quality of life. Temporomandibular joint disorders
represent a complex interaction between mechanical, biological, and psychosocial factors that affect
the structural and functional integrity of the masticatory system. Prosthodontic management, grounded
in the principles of occlusal harmony and neuromuscular balance, offers an effective and conservative
means to restore comfort and function in affected patients. Occlusal splints, precise equilibration, and
well-planned restorations remain fundamental to therapy, providing relief while allowing the clinician
to reassess mandibular dynamics. The integration of advanced diagnostic imaging and digital
fabrication techniques has refined both accuracy and predictability in treatment outcomes. Long-term
success, however, depends on individualized care plans that address not only occlusal mechanics but
also behavioral and muscular contributors to dysfunction. As research in TMD pathophysiology and
prosthodontic biomechanics advances, clinical approaches will continue to evolve toward preventive,
minimally invasive, and patient-centered models. The ultimate goal of prosthodontic management is to
achieve a state of functional equilibrium—where the joint, muscles, and occlusal system operate in
harmony—ensuring sustained oral health and improved quality of life for patients with
temporomandibular joint disorders.
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