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Abstract: Temporomandibular disorders (TMDs) are a group of complex and multifactorial conditions 

affecting the temporomandibular joint (TMJ) and surrounding structures, causing pain and functional 

impairment for millions of individuals worldwide. Traditional diagnostic approaches for TMDs have 

faced limitations in accurately assessing and managing these disorders. However, with recent 

advancements in biometric technologies, dentistry has witnessed a revolutionary shift in the 

management of TMDs. This review explores the emerging role of biometrics in dentistry for TMD 

diagnosis, treatment planning, and monitoring. Various biometric tools, including surface 

electromyography (sEMG), jaw tracking, and bite force analysis, have shown promising results in 

providing objective data and real-time insights into patients' occlusal and TMJ functions. By integrating 

biometrics into the clinical workflow, dental practitioners can make more informed decisions, design 

personalized treatment regimens, and optimize therapeutic outcomes for patients with TMDs. 
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INTRODUCTION 

 
Temporomandibular disorders (TMDs) encompass a diverse group of conditions affecting the 

temporomandibular joint (TMJ) and the surrounding masticatory structures. These disorders are a 

significant cause of orofacial pain, functional impairment, and reduced quality of life for a substantial 

proportion of the global population. The diagnosis and management of TMDs have historically been 

challenging due to their multifactorial nature and the subjective nature of many traditional assessment 

methods. However, recent advancements in biometric technologies have introduced a new era in 

dentistry, offering innovative tools and approaches for the precise evaluation and personalized 

management of TMDs. Biometrics, involving the objective measurement and analysis of biological data, 

have rapidly gained prominence in the dental field, revolutionizing TMD assessment, treatment planning, 

and therapeutic monitoring. 

This review aims to explore the evolving role of biometrics in dentistry, focusing on its impact on the 

management of TMDs. By providing an overview of various biometric tools and their applications, we seek 

to emphasize the growing significance of biometrics in facilitating accurate TMD diagnosis and guiding 
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effective treatment strategies. The integration of biometric technologies into the clinical workflow 

empowers dental practitioners to deliver patient-centric care, optimizing treatment outcomes and 

ultimately enhancing the overall well-being of individuals suffering from TMDs. 

METHOD 

A comprehensive literature search was conducted to identify relevant studies, research articles, and 

clinical reports related to the use of biometrics in dentistry, specifically in the context of TMD 

management. Databases such as PubMed, Google Scholar, Scopus, and other dental and medical 

literature sources were systematically explored using relevant keywords, including "biometrics in 

dentistry," "temporomandibular disorders," "TMDs," "temporomandibular joint," "TMJ," "surface 

electromyography," "sEMG," "jaw tracking," "bite force analysis," "diagnostic tools," "treatment 

planning," "monitoring," "occlusal function," and "personalized treatment." 

Articles and studies published in English, with a focus on human subjects and the application of biometric 

technologies in TMD management, were included in the review. The search covered a time frame from 

the earliest available publications to the most recent updates as of the search date. The retrieved 

literature was critically analyzed, and relevant information was extracted and organized to provide a 

comprehensive overview of the role of biometrics in transforming the management of TMDs. 

The review encompasses a detailed discussion of various biometric tools utilized in dentistry, such as 

surface electromyography (sEMG) for assessing muscle activity, jaw tracking for evaluating mandibular 

movements, and bite force analysis for quantifying occlusal function. Their applications in TMD diagnosis, 

treatment planning, and therapeutic monitoring are explored, emphasizing the benefits of utilizing 

objective data to guide personalized treatment approaches. The potential limitations and challenges of 

biometrics in dentistry are also considered to provide a balanced assessment of their role in TMD 

management. 

By synthesizing the available evidence and highlighting the contributions of biometrics in dentistry, this 

review aims to contribute to the growing knowledge base, promoting the adoption of innovative 

technologies to optimize TMD care and improve patient outcomes. 

RESULT 

The review of the literature highlights the significant impact of biometrics in dentistry, particularly in the 

management of temporomandibular disorders (TMDs). Biometric technologies, such as surface 

electromyography (sEMG), jaw tracking, and bite force analysis, have emerged as valuable tools in 

objectively assessing and understanding the complex occlusal and TMJ functions. The integration of 

biometrics into the clinical workflow has revolutionized the diagnosis, treatment planning, and 

therapeutic monitoring of TMDs, enabling dental practitioners to deliver more precise and personalized 

care for patients. 
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DISCUSSION 

Biometrics offer a novel approach to TMD assessment by providing objective and real-time data, unlike 

traditional methods that often rely on subjective patient reporting. Surface electromyography (sEMG) 

enables the measurement of muscle activity during various functional tasks, aiding in the identification of 

muscle imbalances and abnormal muscle patterns that may contribute to TMD symptoms. Jaw tracking 

technology allows for the three-dimensional analysis of mandibular movements, assisting in 

understanding jaw motion abnormalities and identifying the ideal occlusal position for individual patients. 

Additionally, bite force analysis helps quantify the occlusal forces, providing insights into occlusal stability 

and identifying potential occlusal interferences. 

By utilizing biometric data, dental practitioners can tailor treatment plans to address specific issues unique 

to each patient, leading to more successful outcomes. Moreover, biometrics aid in tracking treatment 

progress and efficacy, allowing for adjustments as needed to achieve optimal results. The ability to 

objectively measure and monitor TMD-related parameters through biometric tools enhances the accuracy 

and reliability of treatment decisions, ensuring that interventions are based on sound scientific evidence 

rather than subjective assessments. 

CONCLUSION 

Biometrics have ushered in a new era in dentistry, with a profound impact on the management of 

temporomandibular disorders. The integration of surface electromyography (sEMG), jaw tracking, and 

bite force analysis into clinical practice empowers dental professionals to obtain objective data regarding 

patients' occlusal and TMJ functions. This information guides treatment planning and therapeutic 

interventions, leading to more personalized and effective care for individuals suffering from TMDs. 

The boom in biometrics in dentistry represents a remarkable advancement in the field, offering exciting 

prospects for further research and development of innovative technologies. As biometric tools become 

more accessible and user-friendly, their widespread adoption is expected to become an integral part of 

routine TMD management. 

However, despite the potential benefits, challenges remain in terms of standardization, cost-

effectiveness, and training requirements for dental practitioners. Continued research, along with ongoing 

collaboration between clinicians and researchers, is essential to refine biometric technologies and fully 

exploit their potential in TMD management. 

In conclusion, biometrics in dentistry have opened up new avenues for precise diagnosis, treatment 

planning, and therapeutic monitoring in TMDs. The integration of objective data through sEMG, jaw 

tracking, and bite force analysis has elevated the level of care, ensuring that patients receive personalized 

and evidence-based treatments for improved TMD outcomes. With ongoing advancements and increasing 
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accessibility, biometrics are set to play a pivotal role in shaping the future of TMD management, benefiting 

both patients and dental practitioners alike. 
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