Moving Beyond Isolated

Pathology: Systemic Integration of
Somatosensory, Auditory, and

Craniocervical Pathways

Tinnitus, TMJ, and the
Neuromyofascial Cervical-Thoracic
Framework

 Evaluating the clinical evidence for
cervical, thoracic, and trigeminal
contributions to chronic craniofacial
syndromes.
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Are Tinnitus and TMJ Always Isolated Local Disorders?

The Traditional Model

Focal Pathology Model: Assumes
tinnitus is strictly an otological
deficit and TMD is exclusively a
structural joint/dental disorder.

The Emerging Model
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treatments fail.

highlighting the need for systemic

Global Impact: Over 740 million Systemic Neuromyofascial Model:
people globally experience tinnitus, Proposes that chronic craniofacial symptoms
T e e s o e AT frequently reflect a broader cervical-thoracic
and trigeminal neurological pattern.




The Neuromyofascial Interpretive Framework

Visible Symptoms:
Tinnitus, TM] pain, and
Chronic Headaches

Underlying Drivers: A massive,
interconnected network of
cervical and thoracic nerves,
neurovascular structures, and
fascial planes.

Chronic craniofacial syndromes often exist secondary to unmapped spinal and
neuromuscular injuries. Decades of clinical assessment suggest that isolated
symptom management fails when undiagnosed cervical and thoracic pathology
remains the primary driver.




Tinnitus as a Craniofacial Neuropathic Phenomenon

1. Internally Generated
Sound is not purely acoustic; it
is produced within the
auditory-neurological loop.

O 2. Sensory Hypersensitivity
Functions as a subtype of referred
craniofacial neuropathic pain, sharing
deep pathophysiological mechanisms
with atypical migraine.

O 3. Spinal Drivers

Primarily driven or amplified by cervical
and thoracic spinal pathology rather
than isolated acoustic trauma.



Temporomandibular Dysfunction: The Cervical-Thoracic Connection
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Local TM] Pathology ‘ The Broader Muscular Network

Cervical forces
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facial muscle
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TM] is often the clinical "tip of the iceberg." Cervical and thoracic injuries indirectly drive
facial muscle dystonia, fundamentally altering jaw mechanics, leading
to subluxation, clicking, and persistent joint degeneration.




The Catalyst: Acceleration-Deceleration & Cumulative Trauma
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Acceleration-deceleration forces create cascading neurological dysfunction
that manifests far from the primary site of impact.




Spinal Contributions and Ascending Entrapment Patterns

Cervical/Thoracic Origin

Pathology in the neck and upper back
creates ascending entrapment
syndromes originating from the scalenes,
sternocleidomastoid (SCM), and
suboccipital muscles.

These entrapments project pain, chronic

tension, and altered somatosensory input
directly into the craniofacial region,

actively feeding the neurological loops
that sustain tinnitus and facial pain.

y Posterior-lateral view showing cervical and thoracic
' muscle pathology feeding ascending sensory loops.
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Dystonia of the Muscles of Mastication

Structural TMD Myofascial TMD
(Arthrogenous) (Myogenous)

Features: Primary joint Features: Chronic
damage, arthritis, spasm/dystonia, severe
localized disc spasticity with
displacement. palpable bands.
36 : Driver: Cervical
Dr&’gg; 1;4;;};225:711 pathology and referred
: central sensitization.

Mechanical Consequences of the Myogenous
Pathway: Altered resting position, micro-
subluxation during opening/closing, and
progressive secondary joint degeneration.



The Clinical Presentation Network
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Academic Validation: The Tinnitus-TM3J Bidirectional Link

Statistically significant increased risk of developing
tinnitus in patients with TMJ disorders (Mottaghi et al.,
2018).

Prevalence of somatosensory modulation—where jaw
movement directly alters tinnitus pitch or volume—in
chronic tinnitus patients (Sanchez & Rocha, 2011).

Bidirectional association indicates a reciprocal
sensory-motor interaction between the jaw and
auditory system (Bjorne, 2007).




Academic Validation: Cervicogenic Somatic Tinnitus (CST)
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High Prevalence

* Up to 43% of patients with
subjective tinnitus meet
the diagnostic criteria for
Cervicogenic Somatic
Tinnitus (Michiels et al.,
2015).
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The Trauma Link

There is an established
clinical association between
whiplash-associated
disorders, chronic neck
pain, and the onset of
somatosensory tinnitus.
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Therapeutic Efficacy

Targeted manual therapy
and cervical physical therapy
demonstrate statistically
significant reductions in
Tinnitus Handicap

Inventory (THI) scores
(Michiels et al., 2016).
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Validates the source transcript’s assertion that treating underlying cervical

neuromyofascial pathology can resolve or reduce tinnitus severity.



Academic Validation: TBI, Migraine, and Auditory Integration
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Labyrinthine/Cochlear
Concussion & PCS

- Physical trauma induces functional
auditory deficits without
macroscopic structural damage.

- Persistence of auditory symptoms
occurs in up to 66% of labyrinthine
concussion cases.

- Head trauma disrupts neurovascular
coupling to auditory regions.
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Migraine & CGRP Integration

- Calcitonin gene-related peptide
(CGRP) plays a primary role in
neuroinflammation.

- Traumatic Brain Injury (TBI)
increases CGRP levels.

- Promotes trigeminal
hypersensitivity and sound
sensitivity, acting as a powerful
powerful tinnitus exacerbator.




The Convergence Zone: Brainstem Integration

Normal State

In a healthy neuro-
environment,
auditory input safely

Maladaptive

Plasticity
(Shore et al., 2012)

Following physical

| trauma or hearing
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jaw overwhelm the
auditory input,
generating somatic
tinnitus.




Optical Coherence Tomography (OCT): A Window to Neuroaxonal Health

The Transcript Hypothesis: Proposes that significant
cervical/thoracic neuromyofascial pathology creates a
direct "tether-like" mechanical effect, resulting in
ocular pathology and RNFL thinning.

Evidence Label: Strong Support

The Evidence Base: Literature confirms OCT is a

validated, objective biomarker for tracking central

neurodegeneration in mTBI, chronic migraine, and MS.

Emerging studies also link macular choroidal thinning
to chronic tinnitus.
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While OCT reliably tracks the neuroaxonal damage
associated with chronic migraine and trauma (which
highly co-occur with tinnitus), direct mechanical
tethering from the spine remains a speculative clinical
hypothesis requiring advanced imaging validation.




: : Broad use of OCT as a primary mechanical screening tool for
Emerging / Speculative spinal-driven tinnitus.

Synthesis: The Shift to Craniocervical-Mandibular Management

DCN bimodal plasticity; the bidirectional risk between Tinnitus and

Strongest TMJ; validation of the Cervicogenic Somatic Tinnitus diagnosis.
Support

Moderate / Efficacy of targeted manual cervical therapy in reducing THI
Clinical Support scores; CGRP’s role in post-concussive auditory hypersensitivity.
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The Clinical Implication -

The proposed neuromyofascial model represents a scientifically credible, paradigm-shifting
framework. It demands that chronic tinnitus and TMJ care move beyond isolated otological
and dental management, requiring individualized, systemic neurological rehabilitation of
the cervical, thoracic, and craniofacial pathways.




