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Abstract 
Background 

Painful temporomandibular disorders (TMDs) are 

among the most prevalent musculoskeletal pain 

conditions of the craniofacial region and are 

frequently associated with headaches, cervical pain, 

fibromyalgia and other chronic overlapping pain 

conditions, suggesting shared mechanisms beyond 

regional jaw pathology [1,2,6,7,12,15]. Traditional 

diagnostic and therapeutic approaches have largely 

focused on local joint or muscle pathology, with 

limited integration of the stomatognathic system’s 

broader anatomical, functional and psychosocial 

context [2,4,8,11,15]. Somatognathology has been 

proposed as a system‑based framework that 

conceptualizes the stomatognathic apparatus as a 

somatognathic system, embedded in cranio‑cervical 

posture and global motor organization, and thus 

particularly relevant in athletes exposed to high 

mechanical and psycho‑physical loads [9-15]. 

Objective 

This narrative review aims to develop a 

somatognathological model of painful TMDs, 

positioning them as paradigmatic somatognathic pain 

disorders within a broader pain and motor network, 

and to explore the implications of this model for 

understanding comorbidities and sports performance 

in athletes. 

Methods 

A focused narrative synthesis was conducted using 

key conceptual and empirical contributions on TMD 

epidemiology, comorbid chronic pain, 

DC/TMD‑based diagnosis, central sensitization, 

stomatognathic system function, somatognathology 

and sports‑related adaptations of the stomatognathic 

apparatus [1-15]. Particular emphasis was placed on 

studies addressing painful comorbidities, 

trigemino‑cervical convergence, chronic primary 

pain, neuromuscular and postural links, and TMD in 

athletes. These data were integrated with the 

previously proposed somatognathological 

framework to construct a system‑level conceptual 

model. 

Results 

Painful TMDs emerge as conditions in which local 

disturbances in articular, muscular, occlusal and 

neurofunctional subsystems interact with central 

sensitization, trigemino‑cervical convergence and 

psychosocial–behavioral factors, generating a 

spectrum of somatognathic disorders ranging from 

localized jaw pain to complex multisite pain 

phenotypes [1,2,6-8,11,12,15]. The stomatognathic 

system is shown to be a key node in multisite and 

comorbid pain, functionally linked to cranio‑cervical 

posture and global motor control and capable of 

training‑related adaptations in high‑intensity athletes, 

including changes in bite force, masticatory muscle 

thickness and electromyographic activity [9-13]. In 

athletes, sports participation acts as a 

somatognathological stress test, revealing specific 

phenotypes of painful TMDs characterized by trauma 

exposure, parafunctional loading, comorbid 

headache and cervical pain, and 

performance‑limiting symptoms [1,10,11,13]. The 

somatognathological model supports an assessment 

that integrates DC/TMD diagnoses with functional 

analysis of stomatognathic tasks, posture, comorbid 

pain and psychosocial dimensions, and advocates 

multidisciplinary, preventive and sport‑specific 

management strategies [2,4-8,10-13,15] 

Conclusions 

Viewing painful TMDs as somatognathic pain 

disorders within a somatognathological framework 

provides a coherent way to link regional orofacial 

findings with central mechanisms, comorbid pain and 

motor performance, particularly in athletes. This 

system‑based perspective encourages orofacial pain 

clinicians and sports medicine teams to adopt 

somatognathological assessment and 

multidisciplinary management, incorporating trauma 

prevention, occlusal protection, workload and stress 

regulation in sports contexts [1-16]. Future research 

should refine somatognathological phenotypes, 

validate integrated assessment protocols and test 

multimodal interventions in both general and sports 

populations, to improve outcomes for patients and 

athletes with painful TMDs. 



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 3, May-June 2026 pp: 209-224 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.35629/6018-0803209224        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 210 

Keywords: Temporomandibular disorders; 

Orofacial pain; Stomatognathic system; 

Somatognathology; Athletes 

 

I. Introduction 
Temporomandibular disorders (TMDs) are 

among the most common musculoskeletal pain 

conditions involving the masticatory system and are 

associated with a substantial individual and societal 

burden in terms of pain, disability and reduced 

quality of life [1,2,14,15]. Painful TMDs, in 

particular, encompass a heterogeneous group of 

muscle‑ and joint‑related conditions that present with 

orofacial pain, functional limitation and psychosocial 

distress, and often behave as chronic primary pain 

disorders rather than purely local mechanical 

problems [2,4,6,7,15]. Over the past decades, 

diagnostic frameworks such as the Research 

Diagnostic Criteria for TMD and its evolution into 

the Diagnostic Criteria for TMD (DC/TMD) have 

improved phenotyping and standardization in both 

clinical practice and research, highlighting the 

multidimensional nature of TMD pain and its 

biopsychosocial underpinnings [3,4,6,14]. 

A growing body of evidence indicates that 

painful TMDs rarely occur in isolation, but rather 

cluster with a variety of painful comorbidities, 

including primary headaches, cervical 

musculoskeletal pain, fibromyalgia and other chronic 

overlapping pain conditions (1,5,7,12,15). These 

comorbidities share several clinical and mechanistic 

features, such as widespread pain, fatigue, sleep 

disturbances, mood disorders and cognitive 

symptoms, suggesting common pathophysiological 

pathways beyond regional anatomy [1,2,5-7,15]. 

Recent work has emphasized the role of central 

sensitization and altered pain modulation in patients 

with painful TMD and comorbid fibromyalgia or 

migraine, reinforcing the need to re‑frame TMD 

within the broader context of chronic primary pain 

[1,6,7,15]. In this perspective, the clinical expression 

of TMD pain may be better understood as the 

regional manifestation of a more complex pain 

network in which multiple body regions and 

functional systems are concurrently involved 

[1,2,5,7,14,15]. 

Within this evolving scenario, the 

stomatognathic system provides a unique and still 

underused window into multisite pain and functional 

adaptation. The stomatognathic system comprises the 

jaws, temporomandibular joints, teeth and supporting 

structures, masticatory and related muscles and the 

neuromuscular and sensory control that coordinates 

functions such as mastication, swallowing, speech, 

breathing and facial expression [8,9,11]. 

Anatomically and functionally, it is tightly integrated 

with the cranial base, cervical spine and upper 

airways; changes in mandibular position, occlusal 

conditions or masticatory muscle activity are 

therefore closely linked to cranio‑cervical posture 

and global motor organization [9,11,12]. 

Experimental and clinical studies have shown that 

TMDs may alter electromyographic activity, muscle 

thickness and bite force, with downstream effects on 

stomatognathic functions and on the way the system 

participates in posture and movement [8,9,11]. These 

data support the view that TMDs cannot be reduced 

to “jaw disorders” but should be interpreted as 

disturbances of a wider functional apparatus 

[2,8,11,12]. 

The conceptual framework of 

somatognathology, developed in previous 

monographic work, takes this step explicitly and 

defines the stomatognathic apparatus as a 

somatognathic system: a network that integrates 

orofacial, cranio‑cervical and postural components 

within a unified motor and sensory strategy [1-15]. 

Somatognathology proposes that disorders of this 

apparatus are best understood as somatognathic 

disorders, in which local findings at the 

temporomandibular joints, masticatory muscles or 

occlusal surfaces represent the regional expression of 

a broader somatognathic system dysfunction [11,12]. 

In this view, the stomatognathic system is a 

somatognathic network composed of articular, 

muscular, occlusal and neurofunctional nodes, 

dynamically interacting with the cervical and 

postural subsystems and with central 

pain‑modulating circuits [8,11,12]. Building on the 

conceptual framework of somatognathology 

previously proposed as a system‑based approach to 

the stomatognathic apparatus, this review applies a 

somatognathological lens to painful 

temporomandibular disorders and their 

comorbidities, with a specific focus on athletes. 

From a somatognathological standpoint, 

painful TMDs are considered paradigmatic 

somatognathic pain disorders. They provide a clinical 

model to observe how a dysfunction of the 

somatognathic system manifests as localized 

orofacial pain, mandibular dysfunction and joint 

noise, while at the same time connecting with 

headaches, cervical symptoms and widespread pain 

[1,2,7,12,15]. The notion of somatognathic system 

dysfunction encompasses not only structural 

alterations of the temporomandibular joints, muscles 

or occlusion, but also changes in motor patterns, 

functional behaviors (such as parafunctions and 

altered breathing), sleep and psychosocial context [5–

7,11]. A somatognathological assessment is 

therefore, by definition, multidimensional: it includes 

temporomandibular joint evaluation, masticatory and 
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cervical muscle examination, occlusal analysis, 

functional tests for mastication and swallowing, 

observation of cranio‑cervical posture and movement 

patterns and exploration of pain‑related psychosocial 

factors [4,6,8,11,12]. This integrated approach aligns 

with-and extends-current recommendations for 

comprehensive assessment of TMD and comorbid 

pain [4,5,8,15]. 

Sports participation, particularly in 

high‑intensity and contact disciplines, represents an 

ideal somatognathological stress test for this system. 

Athletes are exposed to repeated mechanical loads, 

direct and indirect craniofacial trauma, sustained jaw 

clenching, high respiratory demands and substantial 

psycho‑physical stress [10,13,6,8,9]. These 

conditions can challenge the adaptive capacity of the 

stomatognathic network and make visible both its 

functional potentials and its vulnerabilities 

[10,11,13,16]. High‑intensity sports practice has 

been associated with specific adaptations in 

stomatognathic system function - such as increased 

bite force, changes in masseter and temporalis muscle 

thickness and altered neuromuscular activation 

patterns - suggesting that the system responds to 

training and performance demands in a measurable 

way [9-11,13]. At the same time, athletes may present 

an increased frequency of TMD signs and symptoms, 

headache and cervical complaints, especially in 

sports with a high risk of head and jaw impacts, 

highlighting the possibility that sports‑related 

loading may precipitate or exacerbate somatognathic 

system dysfunction [1,10,11,13]. 

In this context, the athlete can be seen as a 

somatognathological stress test: a clinical and 

functional scenario in which the stomatognathic 

system is pushed toward its limits by mechanical, 

neuromotor and psycho‑physiological challenges 

[10,11,13]. This makes sports populations 

particularly informative for understanding how 

somatognathic disorders develop, how painful TMDs 

relate to other regions such as the cervical spine and 

how these interactions may influence performance, 

injury risk and long‑term health [1,10,11,12,13]. 

Placing TMD and sports inside the 

somatognathological framework - rather than treating 

them as separate topics - allows us to interpret painful 

temporomandibular disorders in athletes as a specific 

phenotype of somatognathic pain disorder, 

characterized by defined loading patterns, functional 

adaptations and comorbidity profiles [1,10,11,13]. 

Therefore, the aim of this narrative review is 

to present a somatognathological model of painful 

temporomandibular disorders, with particular 

emphasis on the stomatognathic system, painful 

comorbidities and implications for athletes. 

Specifically, we will (i) describe the stomatognathic 

system as a functional network and re‑position 

painful TMDs as somatognathic disorders, (ii) 

summarize current evidence on painful comorbidities 

associated with TMD in a system‑level perspective, 

(iii) examine how high‑intensity sports practice 

affects stomatognathic function and the occurrence of 

TMD and comorbid pain in athletes and (iv) discuss 

underlying mechanisms and clinical implications for 

interdisciplinary assessment, management and 

prevention in both general and sports populations [1-

15]. 

 

1. The stomatognathic system and the 

somatognathological perspective 

 

1.1. The stomatognathic system as an integrated 

anatomical–functional unit 

 

The stomatognathic system is classically 

described as the anatomical and functional complex 

comprising the maxilla and mandible, the 

temporomandibular joints, the teeth and their 

supporting tissues, the masticatory and related 

muscles, and the neuromuscular and sensory 

structures that coordinate their activity [8,9,11]. 

Rather than a collection of isolated components, it 

should be viewed as an integrated unit in which 

articular, muscular, occlusal and neurofunctional 

subsystems operate as interconnected nodes of a 

single network [8,11,15]. The temporomandibular 

joints act as paired, load‑bearing synovial joints that 

allow rotation and translation of the mandible, 

distributing forces generated during mastication and 

parafunctional activities to the cranial base and facial 

skeleton [2,8,15]. The masticatory muscles produce 

and control these forces, but they also contribute to 

head and neck stabilization and to the fine motor 

control required for speech, swallowing and facial 

expression [8,9,11]. Occlusal contacts define how 

forces are transmitted through teeth and the 

periodontal ligament, influencing muscle recruitment 

patterns and temporomandibular joint loading during 

functional and parafunctional tasks [8,11]. 

Anatomically and biomechanically, the 

stomatognathic system is tightly linked to the cranial 

base, the upper cervical spine and the upper airway 

[9,11,12]. Mandibular position, temporomandibular 

joint loading and masticatory muscle activity are 

therefore inherently connected to cranio‑cervical 

alignment and head posture [9,11,12]. Clinical and 

experimental studies have shown that disturbances in 

one part of the system, such as changes in occlusion, 

mandibular position or muscle tone, may induce 

adaptive or maladaptive responses in other regions, 

including the cervical musculature and even more 

distal postural segments [9,11,12]. This 
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interdependence provides the structural basis for 

interpreting the stomatognathic system not only as an 

oral apparatus, but as a component of a broader 

musculoskeletal and neuromotor network. 

 

1.2. Core functions: from mastication to posture 

and movement 

 

Functionally, the stomatognathic system supports 

multiple highly coordinated behaviors, including 

mastication, swallowing, speech, breathing and facial 

expression [8,9,11]. Mastication requires cyclical 

mandibular movements with precise timing and 

grading of muscle activation, allowing the generation 

of adequate bite forces and the maintenance of stable 

occlusal contacts while adapting to different food 

consistencies [8,9]. Swallowing involves rapid, 

stereotyped sequences in which tongue, suprahyoid 

and pharyngeal muscles integrate with mandibular 

positioning and temporomandibular joint stability to 

safely propel the bolus from the oral cavity to the 

pharynx [8,9]. Speech and facial expression depend 

on fine motor control of orofacial muscles with 

continuous micro‑adjustments in mandibular posture 

and tongue-lip coordination [8,11]. Breathing, 

particularly the balance between nasal and oral 

airflow, is influenced by mandibular and tongue 

position and upper airway patency, linking 

stomatognathic function to respiratory mechanics 

and craniofacial growth [8,11,15]. 

Beyond these “oral” tasks, the 

stomatognathic system plays a significant role in 

cranio‑cervical posture and overall motor 

organization [9,11,12]. Head and neck position 

modulate the length–tension relationships of 

masticatory and cervical muscles, while mandibular 

position and occlusal schemes can influence cervical 

muscle activity, balance and postural control 

[9,11,12]. Changes in stomatognathic function - such 

as those observed in temporomandibular disorders, 

occlusal alterations or increased parafunctional 

activity - have been associated with cervical spine 

symptoms, dizziness and altered neuromuscular 

strategies in both general populations and patients 

with neck pain [9,11,12]. These observations support 

the idea that the stomatognathic system should be 

considered a functional interface between oral tasks 

and global motor behavior, rather than a region 

confined to chewing and speech. 

 

1.3. Somatognathology: a system‑oriented 

framework for orofacial pain 

 

Somatognathology is a system‑oriented 

framework that conceptualizes the stomatognathic 

apparatus as a somatognathic system, integrating 

orofacial, cranio‑cervical and postural components 

within a unified motor and sensory strategy [15]. In 

this perspective, disorders of the stomatognathic 

apparatus are understood as somatognathic disorders, 

in which local structural findings at the 

temporomandibular joints, masticatory muscles or 

occlusal surfaces represent the regional expression of 

a broader somatognathic system dysfunction [11,12]. 

Somatognathology emphasizes the idea of a 

somatognathic network: articular, muscular, occlusal 

and neurofunctional subsystems continuously 

interact with cervical and postural subsystems and 

with central pain‑modulating circuits, generating the 

observable patterns of function and dysfunction 

[8,11,12,16]. 

A key implication of this framework is that 

clinical evaluation should always be a 

somatognathological assessment. This means that 

temporomandibular joint examination, muscle 

palpation and occlusal analysis are systematically 

integrated with the assessment of mastication, 

swallowing and speech, cranio‑cervical posture, 

movement patterns and pain‑related psychosocial 

factors [4,6,8,11]. Building on the conceptual 

framework of somatognathology previously 

proposed as a system‑based approach to the 

stomatognathic apparatus [15], this review applies a 

somatognathological lens to painful 

temporomandibular disorders and their 

comorbidities. Within this lens, painful TMDs are 

regarded as conditions in which localized orofacial 

pain and dysfunction are inseparable from changes in 

somatognathic functions, posture and central pain 

processing [1,2,7,15]. The somatognathological 

approach therefore provides a conceptual bridge 

between regional orofacial findings and the broader 

biopsychosocial context of chronic pain medicine. 

 

1.4. The stomatognathic system in multisite and 

comorbid pain 

 

From a somatognathological viewpoint, the 

stomatognathic system can be considered a nodal 

region in the broader network of multisite and 

comorbid pain. Painful TMDs frequently co‑occur 

with primary headaches, cervical musculoskeletal 

pain, widespread pain and other chronic overlapping 

pain conditions, suggesting shared mechanisms 

across regions [1,2,7,12,15]. Neuroanatomical 

studies have described convergence between 

trigeminal and upper cervical afferents in brainstem 

nuclei, providing a substrate for referred pain and for 

the clinical overlap between temporomandibular, 

cervical and headache pain [2,8,15]. In addition, 

psychosocial and behavioral factors -such as stress, 

sleep disturbances and maladaptive coping -have 
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been identified as important contributors to both 

TMD and comorbid chronic pain syndromes [5-

7,15]. Within the somatognathic network, peripheral 

nociceptive input, central sensitization and 

psychosocial context interact to produce diverse 

clinical phenotypes, ranging from localized 

temporomandibular pain to complex multisite pain 

presentations. 

In this sense, the stomatognathic system 

offers a unique opportunity to investigate how 

regional musculoskeletal dysfunction and chronic 

primary pain interact in a single integrated 

framework. Painful TMDs can be used as a clinical 

model to explore how somatognathic system 

dysfunction contributes to the onset and maintenance 

of comorbid pain, and how changes in somatognathic 

function may influence, and be influenced by, pain in 

other body regions [1,2,7,12,15]. This system‑based 

perspective is particularly relevant when painful 

TMDs are studied in contexts of high functional 

demand, such as competitive sports. 

 

1.5. Somatognathology and sports: a natural 

laboratory for system stress 

 

Sports participation, particularly in 

high‑intensity and contact disciplines, provides a 

natural laboratory to observe how the stomatognathic 

system behaves under sustained mechanical and 

psycho‑physical stress. Athletes are routinely 

exposed to elevated mechanical loads, including 

direct and indirect impacts to the head and jaw, 

repetitive jaw clenching, and rapid changes in 

mandibular position during complex motor tasks 

[10,13]. At the same time, they must maintain high 

levels of performance and fine motor control, often 

under conditions of fatigue, competitive pressure and 

altered sleep patterns, which can influence muscle 

activity, motor strategies and pain perception [10,13]. 

In this scenario, the stomatognathic system is 

continuously challenged to adapt, making sport an 

ideal context for studying somatognathic system 

function and dysfunction. 

From a somatognathological perspective, 

sports and performance can be conceptualized as a 

physiological stress test for the stomatognathic 

system. High‑intensity training and competition can 

reveal latent vulnerabilities of the somatognathic 

network, such as limited adaptive capacity of the 

temporomandibular joints, maladaptive muscle 

activation patterns or unstable occlusal conditions, 

which may manifest clinically as painful TMDs and 

related comorbidities [1,10,11,13]. Conversely, 

observing how resilient athletes maintain 

somatognathic function despite demanding 

conditions may help identify protective patterns and 

strategies. Integrating sports into the 

somatognathological framework therefore offers a 

powerful way to understand how somatognathic 

system dysfunction develops, why certain individuals 

progress to painful TMD with multisite pain, and how 

these processes can impact performance, injury risk 

and long‑term health [1,10,11,13] 

dysfunction contributes to the onset and 

maintenance of comorbid pain, and how changes in 

somatognathic function may influence, and be 

influenced by, pain in other body regions 

[1,2,7,12,15]. This system‑based perspective is 

particularly relevant when painful TMDs are studied 

in contexts of high functional demand, such as 

competitive sports. 

 

2. Painful TMD as paradigmatic somatognathic 

pain disorders 

 

2.1. Clinical phenotype of painful TMD within the 

somatognathic network 

 

Painful temporomandibular disorders are 

characterized clinically by orofacial pain, usually in 

the preauricular, masseteric or temporal regions, 

often associated with mandibular functional 

limitation, joint sounds and muscle tenderness 

[2,4,8]. DC/TMD criteria distinguish between 

muscular and articular diagnoses, but in clinical 

practice many patients present mixed pain patterns 

that involve both masticatory muscles and 

temporomandibular joints [4]. When viewed through 

a somatognathological lens, these diagnoses 

correspond to different patterns of somatognathic 

system dysfunction, in which articular, muscular and 

occlusal subsystems contribute in varying 

proportions to the overall pain experience [1,2,7,11]. 

Painful TMDs are therefore not simply “joint” or 

“muscle” conditions, but phenotypes of a disturbed 

somatognathic network. 

A notable feature of painful TMDs is the 

frequent presence of symptoms and signs beyond the 

immediate jaw–face region. Many patients report 

concomitant cervical pain, headaches, dizziness, 

sleep disturbances and fatigue, even when the chief 

complaint is localized jaw pain [1,2,7,12,15]. In 

somatognathological terms, this reflects the 

involvement of cervical and postural nodes in the 

somatognathic network and the interaction between 

local nociceptive input and central pain modulation. 

Painful TMDs thus become paradigmatic 

somatognathic pain disorders, where localized signs 

and systemic manifestations coexist and mutually 

reinforce each other within an integrated system. 
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2.2. Painful comorbidities as expressions of 

somatognathic system dysfunction 

 

Evidence consistently shows that patients 

with painful TMDs have a higher prevalence of 

comorbid pain conditions than controls, including 

primary headaches, neck pain, low back pain, 

fibromyalgia and other chronic overlapping pain 

syndromes [1,2,6,7,12,15]. Rather than being 

interpreted as coincidental “extra” diagnoses, these 

comorbidities can be understood as additional 

expressions of an underlying somatognathic system 

dysfunction embedded in a broader pain network. 

Headache, for example, may be exacerbated by 

trigeminal–cervical convergence and altered 

somatognathic motor patterns, while cervical pain 

can be influenced by changes in mandibular position, 

bracing patterns and muscle co‑contraction 

[1,2,8,12,16]. Similarly, widespread pain and 

fibromyalgia in TMD patients have been linked to 

central sensitization and reduced descending pain 

inhibition, processes that can be triggered or 

maintained by persistent somatognathic nociception 

and dysfunctional behaviors [6,7,15]. 

In the somatognathological model, painful 

comorbidities therefore serve as clinical indicators of 

how far the disturbance has propagated within the 

network. A localized TMD with minimal comorbid 

pain may represent a more regional somatognathic 

disorder, while the coexistence of multiple pain sites, 

sleep problems and significant psychosocial distress 

suggests a more extensive somatognathic and central 

pain dysregulation [1,6,7,15]. This continuum has 

important implications for assessment, prognosis and 

treatment planning. 

 

2.3. Painful TMD in athletes: a 

somatognathological stress test 

 

In athletes, painful TMDs offer a 

particularly informative somatognathological stress 

test. High‑intensity and contact sports expose the 

stomatognathic system to repeated mechanical loads, 

impacts, jaw clenching, altered breathing patterns 

and elevated psycho‑physical stress [10,13]. 

Observational studies have reported TMD signs and 

symptoms, orofacial trauma and headache in various 

sports, with some evidence that athletes may be at 

increased risk compared with non‑athletes, especially 

in disciplines with frequent head or jaw impacts 

[10,13]. At the same time, training‑related 

adaptations such as increased bite force, changes in 

masticatory muscle thickness and altered 

neuromuscular activation patterns have been 

documented in high‑intensity athletes [10,11]. These 

findings suggest that sports participation can both 

challenge and strengthen the somatognathic network, 

revealing how the system copes with and sometimes 

fails under demanding conditions. 

From a somatognathological perspective, 

painful TMDs in athletes should be interpreted as a 

specific phenotype of somatognathic pain disorder, 

characterized by distinctive loading patterns, 

functional adaptations and comorbidity profiles 

[1,10,11,13]. Painful TMDs, headaches and cervical 

pain in this context are not independent problems but 

interconnected expressions of somatognathic system 

dysfunction under sports‑related stress. 

Understanding this phenotype is crucial for designing 

sport‑specific prevention, assessment and 

management strategies that protect both performance 

and long‑term health. 

 

3. Underlying mechanisms: central sensitization 

and the somatognathic network 

3.1. Peripheral nociception and local 

somatognathic system dysfunction 

At the peripheral level, painful 

temporomandibular disorders involve a variety of 

nociceptive processes arising from muscles, joints 

and associated soft tissues of the stomatognathic 

system [1,2,8]. Intra‑articular inflammation, capsular 

distension, disc displacement and degenerative 

changes can generate nociceptive input from the 

temporomandibular joints, while myofascial trigger 

points, muscle overuse and ischemia contribute to 

pain originating in the masticatory musculature 

[1,2,4,8]. Parafunctional behaviors such as bruxism 

and clenching may further increase mechanical 

loading, leading to microtrauma, altered muscle 

recruitment and abnormal joint stress [2,5,8]. In the 

somatognathological framework, these peripheral 

drivers are conceptualized as local manifestations of 

somatognathic system dysfunction, in which altered 

mechanics and motor patterns within the 

somatognathic network generate sustained 

nociceptive input with the potential to trigger or 

maintain chronic pain [1,2,7]. 

Importantly, peripheral nociception in the 

stomatognathic system is not limited to the traditional 

“TMJ or muscle” dichotomy. Changes in occlusal 

contacts, mandibular posture, tongue and suprahyoid 

muscle activity, and cranio‑cervical alignment can all 

influence how loads are distributed within the system 

and how nociceptive signals are generated and 

maintained [8,9,11,12]. For example, persistent 

anterior mandibular positioning or unilateral chewing 

habits may alter muscular balance and joint loading, 

while airway‑related adaptations can modify tongue 

and mandibular posture with consequences for 

masticatory muscle activity [8,11,15]. In 

somatognathological terms, these features are part of 
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a broader pattern of somatognathic system 

dysfunction that provides the peripheral substrate for 

painful TMDs and related comorbidities [1,8,11]. 

 

3.2. Trigemino‑cervical convergence and multisite 

pain 

The anatomical and functional connections 

between the trigeminal and cervical systems provide 

a key link between local stomatognathic nociception 

and multisite pain involving the head and neck. 

Convergence of trigeminal and upper cervical 

afferents within brainstem nuclei, particularly in the 

trigeminocervical complex, allows nociceptive input 

from the temporomandibular joints, masticatory 

muscles and cervical structures to interact and 

influence each other [2,8,15]. This convergence is 

thought to underlie referred pain patterns between the 

jaw, face, head and neck, and may help explain the 

high prevalence of primary headaches and cervical 

pain in patients with painful TMDs [1,2,7,12,15]. 

Clinically, patients may present with overlapping 

temporomandibular, cervical and headache 

symptoms, even when structural findings are more 

prominent in one region. 

Within the somatognathic network, 

trigemino‑cervical convergence implies that 

somatognathic disorders can have consequences 

beyond the stomatognathic system strictly defined. 

Persistent nociceptive input from a dysfunctional 

temporomandibular joint or masticatory muscle may 

sensitize shared brainstem circuits, lowering the 

threshold for pain in cervical structures and cranial 

regions involved in headache [1,2,8,15]. Conversely, 

chronic cervical pain or headache may modulate 

trigeminal processing and influence how 

stomatognathic inputs are perceived and integrated, 

potentially exacerbating TMD symptoms [1,2,12,15]. 

This bidirectional interaction reinforces the need for 

a somatognathological assessment that 

systematically includes cervical and headache 

domains when evaluating patients with painful 

TMDs. 

 

3.3. Central sensitization and chronic primary 

pain in somatognathic disorders 

Beyond regional convergence, central 

sensitization and altered pain modulation play a 

crucial role in the transition from localized painful 

TMD to chronic primary pain conditions with 

multisite involvement. Studies have shown that a 

subset of patients with painful TMDs, particularly 

those with comorbid fibromyalgia or migraine, 

exhibit features consistent with central sensitization, 

including widespread hyperalgesia, allodynia and 

heightened pain responses to standardized stimuli 

[1,6,7,15]. These patients often report multiple 

painful regions, profound fatigue, sleep disturbances 

and significant psychological distress, aligning with 

the broader phenotype of chronic overlapping pain 

conditions [6,7,15]. In somatognathological terms, 

this pattern reflects a state in which somatognathic 

system dysfunction is embedded within a globally 

dysregulated pain modulation system. 

Central sensitization is influenced by both 

biological and psychosocial factors. Persistent 

nociceptive input from the stomatognathic network 

can drive sensitization of central nociceptive 

pathways, while emotional stress, anxiety, depression 

and maladaptive coping strategies can further 

amplify pain processing [5-7,15]. Sleep disturbances, 

which are common in patients with TMD and 

comorbid headaches or fibromyalgia, may impair 

endogenous pain‑inhibitory mechanisms and 

contribute to the maintenance of central sensitization 

[5,7,15]. The somatognathological model integrates 

these elements by viewing painful TMDs with 

widespread comorbidities as somatognathic pain 

disorders situated at the interface between regional 

musculoskeletal dysfunction and chronic primary 

pain [1,6,7,15]. This perspective underscores the 

importance of assessing and addressing central 

mechanisms in patients with complex TMD 

presentations. 

 

3.4. Psychosocial, behavioral and sleep‑related 

factors in the somatognathic network 

Psychosocial and behavioral factors, 

including stress, anxiety, depressive symptoms, 

maladaptive coping and adverse life events, have 

been consistently identified as important contributors 

to the onset and persistence of painful TMDs 

[5,6,15]. These factors can influence muscle tension, 

parafunctional activities, sleep quality and pain 

appraisal, thereby linking emotional states to both 

somatic and central mechanisms in the 

somatognathic network [5-7,15]. For example, 

stress‑induced jaw clenching may increase 

mechanical loading of the temporomandibular joints 

and masticatory muscles, while poor sleep can 

exacerbate pain sensitivity, fatigue and cognitive 

difficulties, creating a vicious cycle that reinforces 

somatognathic system dysfunction [5,7,15]. 

In athletes, these psychosocial and 

behavioral dimensions may be further modulated by 

sport‑related variables such as competitive pressure, 

performance anxiety, training load and recovery 

management. High‑level athletes often face intense 

schedules, expectations and stressors that can affect 

sleep, stress reactivity and oral behaviors, including 

clenching and grinding, especially around 

competition periods. From a somatognathological 

perspective, these elements are integral parts of the 
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somatognathic network, interacting with mechanical 

and neurophysiological factors to determine whether 

the system adapts successfully or progresses toward 

painful TMDs and comorbid conditions [1,6,10,13]. 

Recognizing this interplay is essential for designing 

comprehensive, individualized management 

strategies that address not only structural and 

functional aspects of the stomatognathic system, but 

also the psychosocial and behavioral context in which 

it operates. 

 

3.5 Integrating mechanisms into a 

somatognathological model 

Taken together, peripheral nociception, 

trigemino‑cervical convergence, central sensitization 

and psychosocial–behavioral influences describe a 

multilayered mechanism for painful TMDs and their 

comorbidities within the somatognathic network. In 

this integrated model, somatognathic disorders arise 

when local disturbances in the stomatognathic system 

- at articular, muscular, occlusal or neurofunctional 

levels - interact with central pain modulation and 

psychosocial context to produce persistent pain and 

dysfunction [1,2,6-8,11,15]. Painful TMDs become 

paradigmatic somatognathic pain disorders, in which 

regional findings are inseparable from system‑level 

mechanisms and from the broader landscape of 

chronic overlapping pain. 

In athletes, these mechanisms are tested and 

sometimes amplified by the demands of 

high‑intensity and contact sports, making sports 

participation a powerful somatognathological stress 

test for both peripheral and central components of the 

network [1,10,11,13]. Understanding how these 

mechanisms interact in different clinical phenotypes 

- localized TMD, TMD with limited comorbidities, 

TMD with widespread chronic pain and TMD in 

athletes - can guide more precise assessment and 

tailored interventions. This mechanistic synthesis 

provides the foundation for the subsequent sections 

of this review, which will translate the 

somatognathological model into practical 

implications for clinical evaluation, multidisciplinary 

management and prevention in both general and 

sports populations 

 

4. Clinical implications and somatognathological 

assessment 

4.1. From regional diagnosis to somatognathic 

disorders 

The mechanistic model outlined above has 

direct implications for clinical reasoning in patients 

with painful TMDs. Traditional diagnostic 

approaches based on regional findings - such as 

myalgia, arthralgia or intra‑articular disorders - 

remain essential, but they are insufficient to capture 

the full complexity of somatognathic disorders 

[2,4,8]. Within a somatognathological framework, 

each DC/TMD diagnosis is interpreted as a specific 

expression of somatognathic system dysfunction, 

where articular, muscular, occlusal and 

neurofunctional subsystems contribute in variable 

proportions to the clinical picture [1,2,7,11]. For 

example, a patient with myalgia and disc 

displacement with reduction is not simply 

categorized as having “muscle and joint TMD”, but 

rather as presenting a mixed somatognathic disorder 

involving altered loading, motor control and behavior 

within the stomatognathic network. 

This shift from regional labels to 

somatognathic disorders encourages clinicians to 

look beyond the immediate pain site and 

systematically evaluate how stomatognathic 

dysfunction interacts with cervical, postural and 

systemic factors [1,2,8,11,12,15]. In practice, it 

means that the presence of comorbid headaches, neck 

pain, sleep problems or widespread pain is not treated 

as a secondary add‑on, but as a core component of the 

patient’s somatognathic phenotype. This broader 

perspective is particularly important for identifying 

patients at risk of chronic primary pain trajectories, in 

whom early recognition of central sensitization and 

psychosocial complexity can inform more 

comprehensive and timely interventions [1,6,7,15]. 

 

4.2. Core components of somatognathological 

assessment in clinical practice 

A somatognathological assessment is designed to 

capture both regional and system‑level aspects of 

stomatognathic function and dysfunction. At its core, 

it integrates: 

• A structured pain and symptom history, 

including onset, temporal pattern, 

aggravating and relieving factors, trauma, 

parafunctional behaviors, sleep quality and 

psychosocial context [5-7,15]. 

• Standardized diagnostic procedures for 

TMD, such as DC/TMD Axis I and II, to 

identify specific pain‑related and 

intra‑articular diagnoses and to quantify 

pain‑related disability, psychological 

distress and sleep disturbance [4,6,7,15]. 

• A detailed examination of 

temporomandibular joints and masticatory 

muscles, including range of motion, pain on 

movement, joint sounds, muscle tenderness 

and functional loading tests [2,4,8,11]. 

• Occlusal evaluation focused not only on 

static contacts but also on functional aspects 

such as chewing patterns, guidance, 

parafunctions and the relationship between 
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occlusal contacts and muscular activity 

[8,11]. 

• Observation of stomatognathic functions - 

mastication, swallowing, speech and 

breathing - with attention to compensatory 

patterns, asymmetries and signs of overuse 

[8,9,11]. 

• Assessment of cranio‑cervical posture and 

cervical spine function, including range of 

motion, muscle tenderness and postural 

alignment, given the frequent association 

between TMD and cervical disorders 

[9,11,12]. 

In somatognathological terms, this 

integrated assessment aims to map the patient’s 

somatognathic network, identifying which nodes 

(articular, muscular, occlusal, cervical, central, 

psychosocial) are most involved in the current 

disorder [1,2,8,11,12,15]. This mapping supports 

individualized treatment planning and helps to 

determine the need for interdisciplinary management. 

 

4.3. Somatognathological assessment in athletes: 

sport‑specific considerations 

In athletes, the somatognathological 

assessment follows the same core principles but 

incorporates sport‑specific considerations. The 

clinical history should systematically explore sport 

type, training volume and intensity, position or role, 

history of head and neck trauma, use of mouthguards 

or other protective devices, and periods of peak load 

such as competition seasons [10,13]. Particular 

attention should be paid to episodes of direct or 

indirect impacts to the jaw, repeated jaw clenching 

during exertion, and perceived changes in 

performance related to jaw, cervical or headache pain 

[10,13]. Sleep quality, travel schedules and recovery 

routines are also crucial, as they can influence both 

pain and neuromuscular function. 

On examination, in addition to standard 

DC/TMD procedures, it may be useful to assess 

stomatognathic function under conditions that 

resemble sport‑specific demands - for example, 

evaluating jaw position and muscle tension in 

simulated postures or tasks that mimic the athlete’s 

sport [10,11,13]. Integration with postural and 

neuromuscular assessments (such as balance tests or 

strength measures when available) can help identify 

links between somatognathic dysfunction and 

performance‑related variables [10,11]. In this 

context, painful TMD, cervical pain and headache in 

athletes are interpreted as a somatognathological 

stress response of the system, rather than as isolated 

injuries, highlighting the need for tailored prevention 

and management strategies [10,11,13]. 

 

4.4. Multidisciplinary management in a 

somatognathological framework 

 

Recognizing painful TMDs as 

somatognathic pain disorders embedded in a broader 

network has important consequences for 

management. Mono‑disciplinary approaches focused 

exclusively on local structures - such as isolated 

occlusal adjustments or joint‑directed therapies - are 

unlikely to be sufficient in many patients, particularly 

those with comorbid pain or central sensitization 

[1,2,5,7,15]. A somatognathological treatment plan 

typically combines education and self‑management 

strategies, conservative stomatognathic 

interventions, cervical and postural rehabilitation, 

psychological interventions and, when indicated, 

pharmacological or interventional pain management 

[2,5-8,11,12,15]. 

Education and self‑management aim to 

modify pain behaviors, parafunctions, posture and 

sleep hygiene, helping patients understand the 

system‑level nature of their condition [5-7,15]. 

Conservative stomatognathic therapies, such as 

reversible occlusal appliances and exercises to 

optimize mandibular function, target local loading 

and motor control, while cervical and postural 

[interventions address associated musculoskeletal 

dysfunction beyond the orofacial region 

[2,5,8,9,11,12]. Psychological approaches, including 

cognitive‑behavioral strategies, can be crucial for 

patients with prominent psychosocial risk factors, 

central sensitization or chronic primary pain features 

[5-7,15,16]. In athletes, multidisciplinary 

management often requires close collaboration 

between gnatologists or orofacial pain specialists, 

sports dentists, physiotherapists, sports physicians, 

psychologists and coaches, in order to balance pain 

control, performance demands and return‑to‑play 

decisions [10,13]. 

 

4.5. Prevention and screening in general and 

sports populations 

 

The somatognathological model also 

supports targeted prevention and screening strategies. 

In general populations, early identification of patients 

with painful TMDs, sleep disturbances, high 

psychosocial load or emerging multisite pain may 

allow timely interventions that reduce the risk of 

chronic primary pain trajectories [1,5-7,15]. 

Screening tools derived from DC/TMD Axis II and 

validated questionnaires can help identify individuals 

who would benefit from a full somatognathological 

assessment [4,6,7,15]. Educational initiatives on oral 

behaviors, posture, stress management and sleep 



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 3, May-June 2026 pp: 209-224 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.35629/6018-0803209224        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 218 

hygiene can be integrated into broader public health 

programs for musculoskeletal and chronic pain. 

In sports settings, preventive 

somatognathological strategies may include routine 

screening of athletes in high‑risk disciplines, 

evaluation of stomatognathic function during 

pre‑participation examinations and implementation 

of protocols for managing head, neck and jaw 

impacts [10,13]. Monitoring jaw function, pain and 

sleep during periods of increased load or competition 

can help detect early signs of somatognathic system 

overload [10,11,13]. From a somatognathological 

perspective, prevention is not limited to protecting 

teeth or temporomandibular joints, but aims to 

preserve the integrity of the entire somatognathic 

network and its contribution to performance and 

long‑term health. 

 

5. Somatognathology, sports practice and the 

athlete’s stomatognathic system 

 

5.1. High‑intensity and contact sports: trauma, 

parafunction and risk of TMD in athletes 

High‑intensity and contact sports expose the 

stomatognathic system to a unique combination of 

mechanical and psycho‑physical stressors that may 

increase the risk of painful TMD in susceptible 

athletes [1,10,13]. Direct blows to the chin, mandible 

or facial skeleton, as well as indirect acceleration-

deceleration injuries, can transmit forces to the 

temporomandibular joints and associated structures, 

leading to acute trauma or microtrauma that may 

contribute to joint pain, internal derangements or 

degenerative changes [10,13]. Repeated jaw 

clenching during exertion, often used unconsciously 

by athletes to stabilize the head and trunk or to cope 

with effort and anxiety, can substantially increase 

loading on the TMJs and masticatory muscles, 

promoting muscle overuse, fatigue and myofascial 

pain [10,11,13]. 

From a somatognathological perspective, 

these sport‑related factors act as external drivers that 

challenge the adaptive capacity of the somatognathic 

system and may precipitate or exacerbate 

somatognathic system dysfunction in individuals 

with pre‑existing structural, functional or 

psychosocial vulnerabilities [1,2,10,13]. 

Epidemiological studies have reported TMD signs 

and symptoms, orofacial trauma and headache in 

athletes from different disciplines, with higher 

frequencies often found in contact and collision 

sports compared with non‑contact sports [10,13]. 

These observations support the view that 

high‑intensity and contact sports constitute a relevant 

clinical context for studying painful TMDs as 

somatognathic disorders under increased mechanical 

and emotional load. 

 

5.2. Functional adaptations of the stomatognathic 

system in high‑intensity athletes 

Sports practice does not only increase risk; 

it can also induce measurable functional 

adaptations in the stomatognathic system. 

Observational and experimental studies in 

high‑intensity athletes have documented increased 

maximal bite force, changes in masseter and 

temporalis muscle thickness and modifications of 

electromyographic activation patterns compared with 

non‑athletes [9-11]. These adaptations likely reflect 

sport‑specific demands for force production, head 

stabilization and postural control and may confer 

both functional advantages and vulnerability to 

dysfunction [10,11,13]. For example, greater bite 

force and hypertrophy of masticatory muscles may 

improve jaw stability under load, but they may also 

contribute to higher baseline muscle tension and 

susceptibility to overload when combined with 

parafunctions or poor recovery [10,11]. 

In somatognathological terms, these 

findings indicate that the somatognathic network in 

athletes undergoes training‑related plasticity 

involving articular, muscular and neuromuscular 

subsystems [9-11,16]. The pattern and extent of 

adaptation likely differ between sports, positions and 

training regimens, suggesting that sport type and 

training history should be considered when 

interpreting stomatognathic findings in athletes 

[10,13]. Understanding which adaptations are 

protective and which are maladaptive is a key future 

direction for somatognatology and sports medicine. 

 

5.3. Influence of stomatognathic system and TMJ 

on posture, explosive strength and sports 

performance 

 

Several lines of evidence suggest that the 

stomatognathic system may influence posture, 

muscle strength and sports performance, although the 

magnitude and specificity of these effects remain 

debated [9-11,13]. Experimental studies have 

reported associations between occlusal conditions, 

jaw position or temporomandibular joint function and 

measures of postural control, balance and lower‑limb 

strength or explosiveness, particularly in tasks 

requiring rapid force production or fine neuromotor 

control [9-11]. Proposed mechanisms include 

changes in proprioceptive input from periodontal 

receptors and masticatory muscles, modifications in 

cranio‑cervical alignment and altered integration of 

somatosensory information in central motor circuits 

[8,9,11]. 
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Within a somatognathological framework, 

these observations are interpreted as manifestations 

of the role of the stomatognathic system within the 

global motor network. If the somatognathic system 

contributes to head–neck stabilization, postural 

control and neuromuscular coordination, then 

somatognathic system dysfunction - due to painful 

TMDs, joint instability, muscle hyperactivity or 

occlusal disturbances - could impair movement 

efficiency and performance, particularly in high‑level 

athletes [1,9-11,13]. Clinically, some athletes report 

performance‑limiting symptoms such as jaw pain, 

headache, neck pain, dizziness or a subjective sense 

of “instability” associated with stomatognathic 

problems, although causal relationships are difficult 

to establish [10,13]. At present, the available data 

support viewing the stomatognathic system as a 

potential contributor to performance in specific 

contexts, while underlining the need for high‑quality 

studies to quantify its impact and to identify which 

athletes may benefit from targeted 

somatognathological interventions [9-11,13]. 

 

5.4. Painful comorbidities in athletes with TMD: 

headache, cervical pain and performance‑limiting 

symptoms 

Athletes with painful TMDs often present a 

cluster of painful comorbidities similar to that 

observed in non‑athlete populations, including 

headaches, cervical pain, dizziness and, in some 

cases, more widespread musculoskeletal complaints 

[1,2,7,12,13,15]. Trigemino‑cervical convergence, 

central sensitization and psychosocial factors provide 

plausible mechanisms for this co‑occurrence, while 

sport‑specific stressors may modulate the timing, 

intensity and functional impact of symptoms [1,2,6-

8,10,13,15]. For example, periods of increased 

training load or competition stress can exacerbate 

clenching, sleep disturbances and pain, leading to 

short‑term reductions in performance, limitations in 

training or the need for modified participation 

[10,13]. 

Within a somatognathological perspective, these 

comorbidities are interpreted as additional 

expressions of somatognathic system dysfunction 

within the broader pain and motor network, rather 

than as independent problems affecting separate 

regions [1,2,7,12,15]. Headache and cervical pain in 

athletes with TMD are therefore part of the same 

somatognathic disorder that also involves the 

temporomandibular joints, masticatory muscles and 

occlusion. This view supports integrated assessment 

and management strategies that simultaneously 

address TMD, headache, cervical pain and 

performance‑limiting symptoms, instead of 

fragmenting care according to anatomical districts or 

specialties [1,2,4-6,10,11,13,15]. In the sports 

context, such an integrated somatognathological 

approach is essential to protect both health and 

performance over the athlete’s career. 

 

6. Underlying mechanisms: from somatognathic 

network to multisite pain 

 

6.1. Neuroanatomical convergence between 

trigeminal and cervical systems and implications 

for referred pain 

The anatomical and functional connections 

between the trigeminal and cervical systems provide 

a key link between local stomatognathic nociception 

and multisite pain involving the head and neck 

[2,8,15]. Convergence of trigeminal and upper 

cervical afferents within brainstem nuclei allows 

nociceptive input from the temporomandibular joints, 

masticatory muscles and cervical structures to 

interact and influence each other [2,8,15]. This 

convergence is thought to underlie referred pain 

patterns between the jaw, face, head and neck, and 

may help explain the high prevalence of primary 

headaches and cervical pain in patients with painful 

TMDs [1,2,7,12,15]. Clinically, patients may present 

with overlapping temporomandibular, cervical and 

headache symptoms, even when structural findings 

are more prominent in one region [1,2,12,15]. 

Within the somatognathic network, 

trigemino‑cervical convergence implies that 

somatognathic disorders can have consequences 

beyond the stomatognathic system strictly defined. 

Persistent nociceptive input from a dysfunctional 

temporomandibular joint or masticatory muscle may 

sensitize shared brainstem circuits, lowering the 

threshold for pain in cervical structures and cranial 

regions involved in headache [1,2,8,15]. Conversely, 

chronic cervical pain or headache may modulate 

trigeminal processing and influence how 

stomatognathic inputs are perceived and integrated, 

potentially exacerbating TMD symptoms [1,2,12,15]. 

This bidirectional interaction reinforces the need for 

a somatognathological assessment that 

systematically includes cervical and headache 

domains when evaluating patients with painful 

TMDs [4,11,12]. 

 

6.2. Central sensitization and altered pain 

modulation in painful TMD with comorbidities 

Beyond regional convergence, central 

sensitization and altered pain modulation play a 

crucial role in the transition from localized painful 

TMD to chronic primary pain conditions with 

multisite involvement. Studies have shown that a 

subset of patients with painful TMDs, particularly 

those with comorbid fibromyalgia or migraine, 



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 3, May-June 2026 pp: 209-224 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.35629/6018-0803209224        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 220 

exhibit features consistent with central sensitization, 

including widespread hyperalgesia, allodynia and 

heightened pain responses to standardized stimuli 

[1,6,7,15]. These patients often report multiple 

painful regions, profound fatigue, sleep disturbances 

and significant psychological distress, aligning with 

the broader phenotype of chronic overlapping pain 

conditions [6,7,15]. 

In somatognathological terms, this pattern 

reflects a state in which somatognathic system 

dysfunction is embedded within a globally 

dysregulated pain modulation system [1,6,7,15]. 

Central sensitization is influenced by both biological 

and psychosocial factors. Persistent nociceptive input 

from the stomatognathic network can drive 

sensitization of central nociceptive pathways, while 

emotional stress, anxiety, depression and 

maladaptive coping strategies can further amplify 

pain processing [5-7,15]. Sleep disturbances, which 

are common in patients with TMD and comorbid 

headaches or fibromyalgia, may impair endogenous 

pain‑inhibitory mechanisms and contribute to the 

maintenance of central sensitization [5,7,15]. This 

perspective underscores the importance of assessing 

and addressing central mechanisms in patients with 

complex TMD presentations. 

 

6.3. Biomechanical and neuromuscular links 

between stomatognathic system, posture and 

motor performance 

At the biomechanical and neuromuscular 

levels, the stomatognathic system is closely 

integrated with cranio‑cervical posture and global 

motor control [8,9,11,12]. Head and neck position 

modulate the length–tension relationships of 

masticatory and cervical muscles, while mandibular 

position and occlusal schemes can influence cervical 

muscle activity, balance and postural strategies 

[9,11,12]. Alterations in stomatognathic function - 

such as those seen in painful TMDs, occlusal 

disturbances or increased parafunctional activity - 

have been associated with cervical spine symptoms, 

dizziness and changes in neuromuscular patterns in 

both general and clinical populations [9,11,12]. 

Experimental work suggests that occlusal conditions 

and jaw position may also modulate measures of 

muscle strength and explosive performance, 

particularly in tasks requiring rapid force production 

or precise neuromuscular coordination [9-11,13]. 

In a somatognathological framework, these 

observations indicate that somatognathic system 

dysfunction can influence not only local pain and 

function, but also posture and motor performance, 

especially in high‑demand contexts such as sports 

[10,11,13]. In athletes, training‑related adaptations - 

such as increased bite force, changes in masticatory 

muscle thickness and altered electromyographic 

activation - may be advantageous for stability and 

force transfer, but may also increase vulnerability to 

overload and pain when combined with clenching, 

trauma or inadequate recovery [9-11,13] 

Understanding these biomechanical and 

neuromuscular links is essential for interpreting the 

clinical significance of TMD and somatognathic 

findings in both patients and athletes. 

 

6.4. Somatognathological integration of biological, 

mechanical and psychosocial dimensions 

The somatognathological model integrates 

biological, mechanical and psychosocial dimensions 

into a unified understanding of painful TMDs and 

their comorbidities. Biologically, peripheral 

nociception and neuroanatomical convergence 

contribute to local and referred pain in the 

stomatognathic and cervical regions [1,2,8,12,15]. 

Mechanically, altered loading patterns, motor control 

strategies and postural adaptations within the 

stomatognathic network shape how forces are 

distributed and perceived during everyday activities 

and high‑demand tasks such as sports [8-11,13]. 

Psychosocially, stress, mood, coping and sleep 

influence both somatic behaviors (e.g., clenching, 

bruxism, posture) and central pain modulation, 

creating feedback loops that can either stabilize or 

destabilize the system [5-7,15]. 

In this integrated view, somatognathic 

disorders emerge when perturbations in one or more 

of these dimensions - biological, mechanical, 

psychosocial - exceed the adaptive capacity of the 

somatognathic network and its connections with the 

cervical and central nervous systems [1,2,6-8,11,15]. 

Painful TMDs thus represent paradigmatic 

somatognathic pain disorders, where local findings 

are inseparable from system‑level mechanisms and 

from the broader landscape of chronic overlapping 

pain [1,2,7,15]. In athletes, the same integrated model 

applies, but with the additional stress of 

high‑intensity training, contact exposure and 

performance demands, making sports practice a 

powerful somatognathological stress test for the 

entire network [1,10,11,13]. 

 

7.1. Somatognathological assessment in patients 

and athletes with painful TMD and comorbid pain 

Somatognathological assessment 

operationalizes the system‑based model in both 

general patients and athletes. In all cases, it combines 

a structured pain and symptom history, standardized 

TMD diagnostics and a comprehensive clinical 

examination. The history should explore onset and 

course of symptoms, aggravating and relieving 

factors, traumatic events, parafunctional behaviors, 
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sleep quality and psychosocial context, as well as the 

presence of headaches, cervical pain and other 

painful regions [1,2,5-7,12,15]. DC/TMD Axis I and 

II provide a standardized framework to identify 

pain‑related and intra‑articular diagnoses and to 

quantify pain‑related disability, psychological 

distress and sleep problems [4,6,7,15]. 

The clinical examination integrates 

temporomandibular joint and masticatory muscle 

assessment, occlusal evaluation, observation of 

stomatognathic functions and cranio‑cervical and 

postural examination [8,9,11,12]. Jaw range of 

motion, pain on movement, joint sounds and muscle 

tenderness are complemented by analysis of chewing 

patterns, swallowing, speech and breathing, with 

attention to compensatory strategies and signs of 

overload [8,9,11]. In athletes, additional 

sport‑specific elements are included: sport type, 

training volume and intensity, position or role, 

history of head and neck trauma, use of protective 

devices and relationships between symptoms and 

performance or competition phases [10,13]. The 

overall goal is to map the individual’s somatognathic 

network, identifying which nodes -articular, 

muscular, occlusal, cervical, central, psychosocial- 

are most involved, to guide targeted and potentially 

multidisciplinary management [1,2,4-8,10-13,15]. 

 

7.2. Multidisciplinary management: gnatology, 

sports dentistry, physiotherapy, pain medicine 

and psychology in an integrated model 

Within a somatognathological framework, 

multidisciplinary management is not an optional 

add‑on but a logical consequence of viewing painful 

TMDs as system‑level disorders. Gnatologists and 

orofacial pain specialists typically coordinate care, 

providing diagnosis according to DC/TMD, 

conservative stomatognathic treatments (such as 

reversible occlusal appliances and exercises) and 

overall integration of findings across the 

stomatognathic system [2,4,5,8,11]. Sports dentists 

contribute expertise on trauma prevention, occlusal 

protection and the design and monitoring of 

mouthguards or other devices in athletes, with 

attention to their impact on temporomandibular joint 

loading and masticatory muscle function [10,13]. 

Physiotherapists, particularly those experienced in 

cervical spine and postural rehabilitation, address 

musculoskeletal dysfunction that extends beyond the 

orofacial region and is frequently involved in 

somatognathic disorders [9,11,12]. 

Pain medicine specialists play a crucial role 

for patients with prominent central sensitization, 

chronic overlapping pain conditions or high levels of 

pain‑related disability, integrating pharmacological 

options, interventional techniques and broader 

chronic pain management strategies when indicated 

[1,6,7,15]. Psychologists, ideally with expertise in 

pain and sports, can help address stress, anxiety, 

mood disturbances, maladaptive coping and sleep 

problems, which are central to the maintenance of 

somatognathic system dysfunction and chronic 

primary pain [5-7,15]. In athletes, effective 

multidisciplinary care requires structured 

communication between clinical professionals and 

the coaching/performance staff to align health‑related 

decisions with training plans and competitive 

calendars [10,13]. This integrated model moves away 

from fragmented, region‑based treatments and aims 

to restore function and reduce pain at the level of the 

entire somatognathic network. 

 

7.3. Preventive strategies in athletes: trauma 

prevention, occlusal protection, workload and 

stress management 

Within a somatognathological framework, 

prevention in athletes goes beyond simple dental 

protection and aims to preserve the integrity and 

adaptability of the entire stomatognathic network 

under sports‑related stress [10,11,13]. A first level of 

prevention concerns trauma reduction, through 

sport‑appropriate protective equipment, safe 

technique training and rule enforcement, particularly 

in contact and collision sports where blows to the 

chin, jaw and head are frequent [10,13]. 

Custom‑made mouthguards, when properly designed 

and individually adjusted, may help reduce the risk or 

severity of orofacial trauma and potentially modulate 

loading patterns on the temporomandibular joints and 

masticatory muscles, although their effects on TMD 

risk require further clarification [10,13]. 

A second preventive dimension involves 

occlusal protection and functional management. For 

athletes with evidence of intense clenching or 

bruxism, especially during high‑load periods, 

reversible occlusal appliances and targeted 

behavioral strategies may help reduce excessive 

somatognathic loading and protect teeth and joints 

[2,5,8,11]. Monitoring and adjusting occlusal 

conditions in athletes undergoing orthodontic or 

restorative treatments can also be important to avoid 

destabilizing the somatognathic system during 

critical phases of training or competition [2,8,11,16]. 

A third dimension focuses on workload and stress 

management: balancing training volume and 

intensity, optimizing recovery and sleep, and 

addressing performance‑related stressors can reduce 

the impact of psycho‑physical stress on jaw 

behaviors, muscle tension and pain modulation [5-

7,10,13,15]. In practice, these preventive strategies 

are most effective when integrated into 

multidisciplinary sports‑medicine programs that 
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include gnatology, sports dentistry, physiotherapy, 

psychology and coaching staff [10,13]. 

 

7.4. Research perspectives: from 

somatognathological phenotyping to targeted 

interventions in sports populations 

The somatognathological model applied to 

painful TMDs in athletes opens several priorities for 

future research. A first need is the development of 

robust somatognathological phenotypes that integrate 

DC/TMD diagnoses with functional patterns (e.g., 

EMG activity, bite force, muscle thickness), 

comorbid pain profiles and psychosocial 

characteristics in both general and sports populations 

[1,2,6-9,11-13,15]. Such phenotyping would allow 

identification of subgroups at higher risk for chronic 

primary pain trajectories and performance‑limiting 

symptoms and could guide tailored preventive and 

therapeutic strategies. In athletes, phenotypes should 

explicitly incorporate sport type, position, training 

load and history of head and neck trauma as key 

determinants of stomatognathic system stress 

[10,13]. 

A second research line concerns 

mechanistic and interventional studies. Mechanistic 

studies should clarify how specific patterns of 

somatognathic system dysfunction - 

articular‑dominant, muscle‑dominant, 

occlusal‑dominant or mixed - interact with 

trigemino‑cervical convergence, central sensitization 

and psychosocial factors to generate the observed 

clinical phenotypes in athletes and non‑athletes 

[1,2,6-8,11,15]. Interventional trials are needed to 

evaluate multimodal treatments that combine 

conservative stomatognathic therapies, cervical and 

postural rehabilitation, psychological interventions 

and sport‑specific load and stress management, with 

outcomes that include pain, function and 

performance [1,2,5-7,10,11,13,15]. Finally, 

longitudinal cohort studies in young athletes could 

determine whether early somatognathological 

assessment and prevention reduce the incidence, 

severity and career impact of painful TMDs and 

comorbid pain [1,6,7,10,13,15]. 

 

 

 

II. Conclusions and future directions 
Painful temporomandibular disorders are 

increasingly recognized as complex conditions that 

extend beyond isolated joint or muscle pathology, 

reflecting disturbances within a broader 

somatognathic network [1,2,7,15]. Framing TMDs as 

somatognathic pain disorders allows integration of 

regional findings-at articular, muscular, occlusal and 

neurofunctional levels-with central sensitization, 

psychosocial influences and multisite pain, in line 

with contemporary pain medicine and public health 

frameworks [1,2,6-8,11,15]. Within this perspective, 

the stomatognathic system is not simply an 

anatomical district of the masticatory apparatus, but 

a system‑level hub where biomechanical, 

neurophysiological and psychosocial dimensions 

converge and from which they impact the rest of the 

musculoskeletal and pain network [8,9,11,12]. 

Somatognathology provides a coherent 

conceptual and clinical framework to operationalize 

this view. By defining TMDs and related conditions 

as somatognathic disorders and promoting 

somatognathological assessment that systematically 

includes temporomandibular joints, masticatory and 

cervical muscles, occlusion, stomatognathic 

functions, posture and psychosocial factors, this 

approach aligns with and extends current 

recommendations for comprehensive TMD 

assessment [1,2,4-8,11,12,15]. Painful TMDs, 

particularly when associated with headaches, cervical 

pain, fibromyalgia or other chronic overlapping pain 

conditions, can thus be understood as paradigmatic 

somatognathic pain disorders situated at the interface 

between regional musculoskeletal dysfunction and 

chronic primary pain [1,2,6,7,15]. 

Within this framework, athletes and 

high‑intensity sports contexts emerge as a 

particularly informative somatognathological stress 

test. Sports participation exposes the stomatognathic 

system to repeated mechanical loading, impacts, jaw 

clenching, altered breathing patterns and substantial 

psycho‑physical stress, challenging the adaptive 

capacity of the somatognathic network [10,11,13]. 

Painful TMDs, headaches and cervical pain in 

athletes can be viewed as a specific phenotype of 

somatognathic disorder, characterized by 

sport‑related loading patterns, functional adaptations 

and comorbidity profiles that influence both 

performance and long‑term health [1,9-11,13]. 

Integrating sports dentistry and orofacial pain within 

a somatognathological framework may therefore 

help to refine risk stratification, prevention strategies 

and return‑to‑play decisions in this population 

[10,13]. 

Future research should build on this 

somatognathological model in several directions. 

First, longitudinal and mechanistic studies are needed 

to clarify how different patterns of somatognathic 

system dysfunction-articular‑dominant, 

muscle‑dominant, occlusal‑dominant or mixed-relate 

to the development of central sensitization, comorbid 

pain and chronic primary pain trajectories [1,2,6-

8,11,15]. Second, in both general and sports 

populations, standardized somatognathological 

assessment protocols should be developed and 
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validated, integrating DC/TMD measures with 

functional tests of mastication, swallowing, posture 

and performance‑related outcomes [4,8,9,11-13,16]. 

Third, interdisciplinary intervention trials are 

required to test multimodal management strategies 

that simultaneously address stomatognathic function, 

cervical and postural systems, central pain 

modulation and psychosocial factors, including 

sport‑specific adaptations in athletes [1,2,5-

7,10,11,13,15]. 

Finally, from an editorial and educational 

standpoint within OFPH, the somatognathological 

perspective offers an opportunity to connect 

traditionally separate domains - gnatology, orofacial 

pain, headache, cervical spine disorders and sports 

medicine - under a shared conceptual umbrella. By 

explicitly adopting and further exploring the concepts 

of somatognathic disorders, somatognathic network, 

somatognathic system dysfunction and 

somatognathological assessment, future work can 

contribute to a more integrated understanding of 

painful TMDs and their comorbidities. Such 

integration has the potential to improve diagnostic 

clarity, promote more effective, individualized care 

and support the development of preventive strategies 

for both patients and athletes living with or at risk for 

painful temporomandibular disorders [1-15]. 
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