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Selected ENT symptoms
in functional disorders of
the upper cervical spine and
temporomandibular joints

This review aims to:

4 Generate understanding of the neu-
roanatomical foundation of the craniover-
tebral joints

4 Illustrate connections of the spinal cord to
the trigeminal nucleus of the spinal cord

4 Illustrate connections of the spinal cord to
the temporomandibular joint

4 Elucidate the differentiation between
functional and structural disorders

4 Identify functional therapy options

Definition of the upper cervical
spine

Thecervical spine is not a unitary system,
but is divided into the craniovertebral
joints (occiput to C3) and the lower cer-
vical spine (C3 to C7). The difference is
manifested in the morphology and joint
mechanics as well as in the muscle dy-
namics and neurophysiology [1].

The segments of the craniovertebral
joints comprise the atlanto-occipital
joint (Oc-C1) and the atlantoaxial joint
(C1/C2). In addition, C2/C3 must be
accounted for as an additional part of
the system in neuroanatomical, func-
tional, and clinical terms, because the
cervico-trigeminal neuroanatomy, de-
scribed below, converges toward the

The German version of this article can be
found under https://doi.org/10.1007/s00106-
018-0479-4.

spinal trigeminal nucleus from the cer-
vical spinal roots of C1–C3.

The muscle groups of the suboccip-
ital musculature show an uncommonly
high population of muscle spindle: The
region of the craniovertebral joints is vir-
tually a sensory organ for the perception
of body position and movement in the
three-dimensional environment. These
muscles contain up to 312 muscle spin-
dles per gram of muscle tissue (normal
averaging at about 30muscle spindles per
gram muscle tissue; [2]).

» The craniovertebral joint
region is a sensory organ for the
perception of body position and
movement

For the most part, afferent fibers origi-
nating from muscle spindles and tendon
organs terminate in the central cervical
nucleus (CCN). The main responsibility
of this nucleus is the activation of in-
terneurons, especially for the activation
of the m. longissimus dorsi down to the
lumbar region—thus, in summary, for
control of upright motion [3].

Thesegmentalnervesof thecraniover-
tebral joints are as follows [4]:

C1: Suboccipital nerve
4 This nerve is not associated with

a distinct dermatome. However, it
gives off a meningeal ramus to the
dura in the area of the clivus. C1
does not have a dorsal root, the deep
somatic afferent fibers (e. g., from
the joint occiput/C1) run via an
anastomosis from the major occipital
nerve to the dorsal root of C2.

4 The suboccipital nerve innervates
the Mm. obliquus capitis superior/
inferior as well as Mm. rectus capitis
posterior minor/major.

4 The nerve also innervates the atlas
indentations of some long extensors
of the neck (e. g., m. splenius) with
dorsal rami.

4 It contains the deep somatic af-
ferences of all the aforementioned
structures.

C2: Greater occipital nerve
(dorsal root)
4 This nerve contains fibers deriving

from C3 and innervates a large
occipital dermatome. In addition, it
innervates—as has been mentioned
for C1—parts of the posterior dura.

4 In conjunction with C1, it innervates
almost all atlas muscles.

4 The dorsal root ganglion of C2 is sit-
uated directly next to the C1/C2 joint
and may be irritated by osteophytes.
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Fig. 18 Schematic diagramof important neuronal connections betweenoculo-motor, trigeminal and cervical afferences
aswell as cervical efferences and their input to the temporomandibular and the cranio-vertrebral jointmuscles.WDRwide
dynamic range (© v. Heymann,MWE,with permission from)
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4 The efferent motoric fibers innervate
parts of the so-called autochthonic
muscles (m. semispinalis capitis,
m. longissimus capitis, and m. sple-
nius capitis).

C2: Lesser occipital nerve
(anterior root)
4 The sensory area innervated com-

prises the posterior head.
4 The motor neurons (including the

C3 nerves) innervate the anterior
cervical muscles (m. longus capitis,
m. rectus capitis anterior/lateralis).

C3: Third occipital nerve (TON)
4 This nerve innervates a small der-

matome situated occipitally and
suboccipitally including an area an-
terior to the ear (terminal branch:
greater auricular nerve).

4 Themotor neurons innervate the atlas
indentations of the levator scapulae
muscle and the longissimus cervicis
muscle with its anterior branch.

4 It sends dorsal sensory branches to
the cervical joints of C3.

The aforementioned spinal nerves send
afferent neurons to the medulla oblon-
gata. Here, they send unfiltered conver-
gences to the reticular formation and to
different cranial nerves—especially the
trigeminal nerve. Included are also close
convergences of the facial nerve, glos-
sopharyngeal nerve, vagus nerve, acces-
sory nerve (roots of C1–C3), and hy-
poglossal nerve [5].

Consequently, the brain stem forms
the sensory center for coordinating bal-
ance and movement against gravity.

For our contemplation of the joints
between the head bones and the first
vertebrae and their connections with the
cranial nerves, the segments C1–C3 are
of special importance. These connec-
tions are intimately associated with the
spinal nucleus of the trigeminus from the
medulla upward: Thedistinct areas of the
three cervical segments and the trigem-
inal structures are grouped in a chess-
board-like arrangement and are inter-
connected with numerous interneurons.
This is true for dermal afferences as well
as afferences from muscles, joints, and
bones. Thisexchangeofafferent informa-
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Selected ENT symptoms in functional disorders of the upper
cervical spine and temporomandibular joints

Abstract
This paper discusses otorhinolaryngological
symptoms associated with functional
disorders of the upper cervical spine. Hints
aimed to avoid misdiagnoses of cross-organ
otorhinolaryngological symptoms as phobic
or psychogenic disorders are presented.
Clinically relevant neuroanatomical conver-
gence of the upper cervical spine (occiput to
C3) is fundamental for the interpretation of
functional otorhinolaryngological symptoms.
Based thereon, evidence for the most
common cervical differential diagnoses

of dizziness, tinnitus, dysphagia, and
craniomandibular dysfunction is presented
separately. The corresponding therapeutic
options and their contraindications are
discussed in the concluding chapter. The
importance of interdisciplinary cooperation
in related fields is emphasized.

Keywords
Vertigo · Tinnitus · Deglution disorders ·
Craniomandibular disorders · Musculoskeletal
manipulations

Ausgewählte HNO-Symptome bei funktionellen Störungen der
oberen Halswirbelsäule und der Kiefergelenke

Zusammenfassung
Der vorliegende Artikel beschäftigt sich
mit denjenigen Symptombildern aus dem
HNO-ärztlichen Behandlungsgebiet, die
auf funktionelle Störungen der oberen
Halswirbelsäule zurückgeführt werden
können. Es werden Hinweise gegeben, wann
Vorsicht geboten ist, organübergreifende
HNO-Symptome vorschnell als phobisch
oder psychogen einzustufen. Als Grundlage
für funktionelle Symptome im HNO-Bereich
werden einleitend die klinisch relevanten neu-
roanatomischen Konvergenzen der oberen
Halswirbelsäule (Okziput bis C3) aufgezeigt.
Darauf aufbauendwerden separat empirische
und evidenzbasierte Charakteristika der

wichtigsten zervikalen Differenzialdiagnosen
von Schwindel, Tinnitus, Schluckstörungen
und kraniomandibulärer Dysfunktion dar-
gestellt. Die zugehörigen Therapieoptionen
und deren Kontraindikationen werden
im abschließenden Kapitel abgehandelt.
Hervorgehoben wird die Bedeutung der
interdisziplinären Zusammenarbeit der
angrenzenden Fachgebiete.

Schlüsselwörter
Schwindel · Tinnitus · Schluckstörung ·
Kraniomandibuläre Störungen · Manuelle
Therapie

tion exists not only for the spinal trigem-
inal nucleus but also for the vestibular
complex [6] and the cochlear nuclei [7].
These projections intersect at the central
cervicalnucleusandreachthecerebellum
(. Fig. 1).

Conclusion. For years there has been
a feasible neuroanatomic model for var-
ious otolaryngological symptoms. How-
ever, in scientific terms the underlying
pathophysiology is under debate.

In the following, empirical and evi-
dence-based characteristics for the most
common cervical differential diagnoses
are reviewed.

Cervical vertigo

The existence of a phenomenon called
“cervical vertigo” or “cervicogenic dizzi-
ness” represents an academic feud
with a fine tradition. Interesting neu-
roanatomic vestibulocervical facts have
arisen in recent years. These may have
the potential to shed new light on this
topic.

Longstanding neurologic doubts
about the existence of vestibulocervical
disturbances have recently been dis-
cussed in a new light in the neurologic
literature [8]. The otolaryngeal associa-
tion with the craniocervical junction is
as follows:
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Table 1 Didactic classification of vestibular-relevant sensors

Vestibular sensors Intracranial Extracranial Literature

Vestibular organ Labyrinths
Otoliths

– Bronstein 2016 [11]
Bronstein 1999 [12]

Eyes Retina Cutfield et al. 2014 [13]

Craniovertebral joints – Proprioceptors Lappat et al. 2016 [14]

Extremities Proprioceptors Brandt et al. 1977 [15]

Intestine Visceralmechanoreceptors Lucertini et al. 2011 [16]

Trigeminal nerve Somatosensors Marano et al. 2005 [17]

Selected literature of intra- and extracranial vestibular-relevant sensors. However, it should not be
forgotten that the spinovestibular input into the vestibular nuclei is most strongly represented in the
region of the craniovertebral joints

Table 2 The craniovertebral jointmuscles and their segmentalmovements as fired by the
vestibular organ

Segment Movement Muscles Nerves

Motoric Proprio-
ception

C0/1 Extension M. rectus capitis posterior
minor
M. rectus capitis posterior
major

N. suboccipitalis C(1)2

M. obliquus capitis superior

Roll M. rectus capitis lateralis

Anteflexion M. rectus capitis anterior

C1/2 Yaw M. rectus capitis posterior
major

N. suboccipitalis C2

M. obliquus capitis inferior

C2/3 Roll M. semispinalis capitis et
cervicis

N. occipitalismajor
N. occipitalis tertius

C2/3/4

M. intertransversarius C2/3

M. longus capitis Direct branches of
cervical Nn. spinalesM. scalenusmedius

The peripheral vestibular organ also
is a generator for motor action poten-
tials for the reflectory motor innervation
especially for the muscles of the cran-
iovertebral joints.

The postural regulation mediated via
the lateral vestibulospinal tract is known
as the vestibulospinal reaction and the
latter is accessible to manual therapy [9].
The distinct importance of this vestibu-
lar key competence is recognizable by
the fact that there exists a distinct neu-
ronal connection to the muscles of the
craniovertebral joints. Via the medial
vestibulospinal tract, a direct innervation
from the vestibular nuclei to the motor
neurons of the axial musculature of the
joints between the head bones and the
first cervical vertebrae is mediated ([10];
. Table 1). This innervation from the

vestibular nuclei then interacts with the
cortical innervation on a spinal level (via
the pyramidal tract) and the extrapyra-
midal impulses.

For optimized motor control, the
vestibulocervical efference is in need
of intensive cervicovestibular afference
from proprioceptors of the cranioverte-
bral joints. These are needed to close the
reflex loop of head–body coordination.
In addition, they can help coordinate
vestibular compensation mechanisms
in clinical daily routine. One of the
ground-breaking publications on the
cervicovestibular afferences was pre-
sented by Cullen et al. in 2012 [18].
They performed labyrinthectomies in
monkeys and found a weak vestibulo-
ocular reflex after 3 weeks even without
avestibularorgan. Theauthorsattributed

this phenomenon to cervicovestibular
compensation mechanisms.

» The center of gravity of the
head lies in front of the upper
cervical joint axes

In2010Matyssek reported that the center
ofgravityoftheheadissituatedanteriorto
the axes of the upper cervical joints [19].
As a result, a continuous vestibulocervi-
cal resting tone is needed to adjust head
position from occipital direction—even
in static movement phases. If the oc-
cipital musculature stops working, the
headtilts towardthesternum(e. g., falling
asleep in a sitting position). In dynamic
scenarios, all head accelerations have to
be coordinated byminute neuro-otologi-
cally controlled correctional movements
in a three-dimensional system [20–24].

For didactic purposes, the authors
classify the vestibular system into rel-
evant intra- and extracranial sensors
(. Table 2).

In clinical daily routine, there are no
specific key points to reveal cervicogenic
vertigo. One explanation could be that
the neuronal complexity leads to unspe-
cific anamnestic clues. In addition, there
may be a great inter-individual variance
of compensating mechanisms. As a re-
sult, the evidence level for the character-
ization of cervical vertigo is low.

Conclusion.Everymovementof the body
in three-dimensional space creates an
acceleration of the head. As a result
of the unfavorable balance point of the
head, a vestibular-triggered regulation of
muscle movement in the craniovertebral
joints is needed to coordinate a stable
gaze and a stable body position.

This results in the following possible
definition of cervical vertigo:

A disturbed cervicovestibular propriocep-
tion in the craniovertebral joints results in
a malfunction of neuro-otologically regu-
lated coordination of minute accelerations
of the head.

The associated manual therapy is dis-
cussed in detail.

S4 HNO · Suppl 1 · 2019



Fig. 28 Radiograph of the cervical spine, a.p.,
through the openmouth. Unilateral arthrosis in
C0/C1 on the right side. (From [32])

Tinnitus

Asignificant somatosensory influenceon
the cochlear system was postulated at an
early stage [25]. Theclinical observations
were thensupportedbyneurophysiologic
research [26, 27]. Over the years, the
research performed by Shore et al. added
insights into the influences of the cervical
vertebral unit and the trigeminal nerve
[28, 29]. The modulation capacity of
tinnitus based on these analyses has been
reproducible in up to 60% of all patients
with tinnitus [30]!

Asaresultofthese interrelations, prac-
tical examples can be cited such as chi-
ropractic manipulations, massages of the
cervical spine, or accidents with torsion
trauma of the cervical spine that often re-
sult in tinnitus [31]. Patients often report
that their tinnitusfirstoccurredafterden-
tal treatments or trauma of the shoulder
or thoracic spine etc. [30].

Acasereportmayhelpclarify thechar-
acteristics of cervical tinnitus: A patient
felt a growing restriction in head move-
ment accentuated during head turning.
Hewent to see amasseur. The latter diag-
noseda“blockade” inC0/1andmobilized
this segment. The patient felt a sudden
pain, tinnitus in the right ear, and ver-
tigo. In addition, the patient had a sud-
den hearing loss in the low frequencies.
The symptoms were caused by a previ-
ously undiagnosed bony abnormality in
the C0/1 segment rendering functional
therapy impossible and leading to in-

jury of the previously neuropathological
“silent” segment (. Fig. 2).

Such a reflexive pathologic reaction is
made possible by the monosynaptic in-
terconnection between dorsal root neu-
rons and the cochlear nuclei on a spinal
level [33]. These afferences are mainly
channeled via the roots of C2/3. This is
underlined by the positive effects of de-
afferentation of the dorsal root of C2/3,
as published by Gritsenko et al. [34].
The case described here is a rare occur-
rence, but may serve as an “experimental
clinical case” owing to the exemplary de-
velopmentof the symptoms. It isnot clear
yet which neuronal factors and processes
lead to the clinical phenomenon of tinni-
tus. Inhibitive and reinforcing neuronal
activation patterns have been described
in animal experiments [28].

No specific audiological findings exist
yet to characterize somatosensory tin-
nitus. A connection between tinnitus
and the musculoskeletal system may be
founded on the anamnestic description,
as reported in the aforementioned case
and the fact that of volume and frequency
of the tinnitus may be influenced by dis-
tinct movements of the head, the tem-
poromandibular joint, or by stimulation
of certain pressure points.

» Tinnitus may be influenced
by arm and head movements

To make sure that the patient is able
to perceive the distinct modulations in
tinnitus, the testing must be performed
in a soundproofed setting. Audiological
testing should be standardized and the
modulations of the tinnitus after provo-
cation shouldbe reproducible. Ademon-
stration of a possible setting and testing
may be viewed in the YouTube video
“Biesinger somatosensorischer Tinnitus”
[35].

If the tinnitus is modulated by repro-
ducible structures or movements, these
findings must lead to orthopedic diag-
nostic procedures and possible treatment
by a physician and/or physiotherapist.

In treatment of cervical tinnitus, the
targeted anesthesia of musculoskeletal
structures (i. e., neural therapy) is of great
importance. During the diagnostic test-

ing of somatosensory tinnitus, conspic-
uous structures may be infiltrated with
local anesthetic (e. g., lidocaine 1% with-
outadrenaline) leadingtoaminimization
or suppression of pathologic afferences.
The anesthetization of the otic ganglion
may be very effective in tinnitus origi-
nating from pathologic afferences in the
trigeminalarea [29]. Thisphenomenonis
under investigation in a controlled study.

Conclusion. There is such a wide spec-
trum of clinical references that a so-
matosensory component in the develop-
ment of tinnitus should not be under-
estimated. In such cases, manual ther-
apy of the functional disturbances of the
craniovertebral joints and the temporo-
mandibular joints must be undertaken
(see below).

Dysphagia

Dysphagia comprises all painless restric-
tions in food intake and coordinated
transport of food. Hence, it is more
a symptom description than a diagnosis.
The process of swallowing as a central
function serves to transport saliva, se-
cretions, fluid, and food from the mouth
through the pharynx and esophagus to
the stomach. Disorders of swallowing
may stem from neurologic or muscular
disturbances as well as oncologic or
surgery-derived alterations in the head
and neck area, the esophagus, or the
stomach [36]. Cervicogenic swallowing
disorders may be subdivided into three
groups: functional disturbances of the
cervical spine, morphological alterations
of the cervical spine, and postoperative
dysphagia after surgical procedures per-
formed on the cervical spine. Functional
disturbances of the cervical spine with
dysphagia may present with a varia-
tion of symptoms; patients complain
about persisting or variable pain during
swallowing. In addition, patients expe-
rience the feeling of swallowing against
resistance or a feeling of tightness or
trepidation. Others describe a feeling as
if a foreign body is present (globus).

Clinical examination usually begins
with a functional endoscopic evaluation
of swallowing. This may be completed
with fluoroscopy or with a computed to-
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mography scan or magnetic resonance
imaging. The latter modalities aim at
excluding oncologic causes of the dys-
phagia. If there is no evident cause for
the dysphagia after these tests, a func-
tional examination of the cervical spine
is performed by palpating and segmen-
tally examining the cervical spine. Asnap
judgement of the swallowing problems
as psychogenic is not warranted. Seifert
et al. evencall ahastydiagnosisof “globus
nervosussivehystericus”wrongandther-
apeutically inefficient [37].

Our own clinical observations lead us
to assume that cervicogenic dysphagia or
globus often are caused by a functional,
reflective disturbance within the cervical
spine. They are mostly located within
the craniovertebral joints. They usually
develop independently of pathomorpho-
logic disturbances or following the latter.
Usually, they are fully reversible. If per-
sisting, they can lead to pathomorpho-
logic changes. Psychologic factors may
also contribute to the development and
persistence of functional swallowing dis-
orders.

» Patients with dysphagia
often complain of pain during
swallowing

The painful distensions of the muscle
insertions on the hyoid bone are often
caused by a functional disturbance of the
craniovertebral joints (C0/C1 to C3/C4).
This leads to a segmental hypomobility
and hypertension of the muscles. This
may cause the presenting symptom of
odynophagia. Mostly, the C2/C3 and
C3/C4 segments are the main segments
causing dysphagia. The C3/C4 segment
is mainly responsible for the globus
or the sensation of swallowing against
resistance. The main causes include
wrong movement patterns, degenerative
changes, or trauma as well as torsion
trauma or distortions of the cervical
spine. In addition, head trauma may
lead topersisting functional disturbances
of the cervical spine [37–39].

Consequently, treatment by a speech
therapist may be less effective than man-
ual therapy by a physiotherapist.

Conclusion. Cervicogenic disorders of
swallowing may be the least scientifically
evaluated functional disturbances in the
head and neck area. With adequate ac-
ceptance and attention, they could be
diagnosed and treated on a broader ba-
sis.

Craniomandibular dysfunction

Craniomandibular dysfunction (CMD)
is one of the most common chronic
pain syndromes, in concert with chronic
head, neck, or back pain. The prevalence
of CMD is 3–5%. The high prevalence
and the reduced quality of life render
it an important socioeconomic fac-
tor. Craniomandibular dysfunction is
a clearly defined musculoskeletal pain
syndrome of the temporomandibular
joint. The causes are multifactorial.
Craniomandibular dysfunction is an
umbrella term for a functional dysreg-
ulation of the masticatory muscles and
the temporomandibular joints. Hence,
it is associated with a broad variety of
comorbidities and pain syndromes [40].
An important factor is the phylogenetic
association of the temporomandibular
joints and the craniovertebral joints.
They form a cybernetic unit regulated
by conjoint motoric programs via de-
scending corticobulbar and corticospinal
tracts. As a result, movements of the
temporomandibular joints and the cran-
iovertebral joints are performed in a co-
ordinated fashion. Openingof themouth
is associated with extension of the upper
cervical spine, closing of the mouth with
a flexion of the upper cervical spine.
CMD should not be examined as an
isolated symptom but always in con-
cert with a myofunctional disturbance
of the upper cervical spine [41]. This
explains why 80% of patients with CMD
also present with a craniocervical dys-
function (CCD) and vice versa. Many
studies have been performed where the
patients present with atypical otalgia,
vertigo, tinnitus, atypical facial pain,
globus, dysphagia, weak voice, or sleep
disturbances [42–46]. These imprecise
complaintsposeachallenge inattributing
the symptoms to the precise definition
of CMD. The interrelations clarify why
the treatments of functional problems

such as CMD and CCD warrant an
interdisciplinary approach. Reference
points for the diagnosis of CMD may be
gathered by the ENT specialist: Ques-
tions targeting disturbances in the head
and neck areas as well as problems with
the musculoskeletal system should be
asked including symptoms concerning
teeth and temporomandibular joints.
Unilateral facial pain, pain in the max-
illa, or diffuse pain in the dental area
without precise location to distinct teeth,
as well as crunching and creaking during
food intake may point the examining
physician in the right direction. Patients
often complain about bruxism, grinding,
or compressing of their teeth indepen-
dently of food intake. On inspection,
they present with facial asymmetry:
lines through brows, canthi, oral com-
missures, and mandibula do not run
parallel/horizontal. Unilateral hyper-
trophy of facial or masticatory muscles
may be a presenting symptom as well as
dental impressions at the lingual border.

» Craniomandibular
dysfunction is one of the most
common chronic pain syndromes

In addition, there are distinct manual
therapeutic examination techniques that
reveal a close relationship between the
temporomandibular joint and the neu-
romuscular system (as recommended by
the Deutschen Gesellschaft für Zahn-,
Mund- und Kieferheilkunde [DGZMK]
und der Research Diagnostic Criteria
for TMD [RDC/TMD]; [47, 48]). The
Meersseman test is one such example.

The complaints may be appeased
by a combined otolaryngological, os-
teopathic, and manual therapeutic ap-
proach. In addition, the positive influ-
ence of a manual therapy of the joints
between the head bones and the cer-
vical spine as well as the whole upper
cervical spine has been objectified by
electromyography (EMG) and magnetic
kinesiography [15, 41]. The EMG shows
an immediate normalization/reduction
of the before hypertonic masticatory
musculature. The magnetic kinesiogra-
phy shows a reduction in the retropo-
sition of the mandible characteristic of
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Bruxism? 

•Clenching the jaw
•Pain of the temporomandibular joints e.g. while chewing? 
•TMJ sounds
•Limita�on of jaw mobility?

Inspec�on and 
clinical examina�on

• Palpa�on of jaw, head and neck muscles (e.g. Mm. masseter, Mm. temporalis ant. and post., )
• Examina�on of the jaw (ausculta�on of the jaw joint sounds. Determina�on of the ac�ve and passive movement
• Palpa�on of the external auditory canal, especially when chewing
• Intraoral characters (including narrow jaw, deep bite, overbite, a deep or unfavourable curve of Spee, midline 

devia�on,  enamel facets, gingival recession or impressions on the side of the tongue)

Indirect examina�ons 
of the TMJ

• Patrick-Kubis-Test, thoracolumbar rota�on,  the leg-turn in test and func�onal leg length discrepancy tes�ng.
• Each performed with res�ng jaw posi�on, open jaw posi�on and clenched jaw pos�on. Mersseman Test
• Applied Kinesiology?

Dental Consulta�on with inherent diagnosis and treatment

Interdisciplinary coopera�on between otolaryngologist and den�st/Maxillofacial Surgery 

Fig. 38 Treatment of craniomandibular dysfunction from an otorhinolaryngologist point of view.TMJ temporomandibular
joint

CMDby 1 to 1.5mm [41]. These two fac-
tors—achievedby simplemanual therapy
of the craniovertebral joints—may sig-
nificantly aid the treatment by a dentist
using a dental splint.

Temporomandibular joints and cran-
iovertebral joints form a cybernetic
unit that is regulated by neuromus-
cular and neurophysiological reflexes.
Myofunctional disturbances of the tem-
poromandibular joints and craniover-
tebral joints may lead to overlapping
complaints. As a result, treatment of
CMD and/or CCD complaints has to be
performed in a synchronous, interdis-
ciplinary, and causal fashion targeting
both areas. Otolaryngologists, dentists,

and oral surgeons should synergistically
orchestrate their treatment (. Fig. 3).

Conclusion. There has been a huge in-
crease in the clinical significance ofCMD
in recent years and it should be kept in
mind as a diagnosis by otolaryngologists.
Manual therapy should be performed as
well as myofunctional dental treatment.

Treatment of cervical
disturbances

If the clinical otolaryngological exami-
nation does not reveal significant results,
functional disturbances of the cervical
spine–cervical spine joints–temporo-
mandibular joints–skull system have

to be taken into account. Evidence of
trauma, fractures, paresis, neurologic
disturbances, herniation of vertebral
discs, tumors, metastases, apoplexy etc.
has to be considered, imaging studies
have to be performed, and if there are
primary structural disturbances, the ex-
pertise of specialists has to be sought
(orthopedics, neurology, dentists etc.).
Structural disturbances are rare but
must not be overlooked. The manual/
osteopathic examination is performed
to reveal a “blockade” as a reversible,
hypomobile, and segmental functional
disturbance of the craniovertebral or the
temporomandibular joints. The underly-
ing causes may be arthrogenic, angular,
muscular, neurogenic, lymphogenic,
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Table 3 The three criteria of “blockade” or somatic dysfunction [50, 51]

Criteria Remarks

Reflective algetic signs Tissue character—e.g., swollen, irritation point

Examination of motion in comparing each side Range of motion and quality of motion; analy-
sis of range of motion and end feel

Asymmetry of function and/or form Analysis of associated parts of the muscu-
loskeletal system

Table 4 Therapeutic options for somatic dysfunction (selection; [51, 53–55])

Mobilizationwithout impulse

Mobilizationwith impulse (high velocity, low amplitude)

Neuromuscular inhibition technique (NMI) and muscle energy technique (MET)

Myofascial-release technique

Strain—counter-strain technique

Trigger point therapy

Neurodynamic therapy

Soft tissuemobilization, regional and segmental

Massage, inhibition technique

Table 5 Absolute contraindications for primarymanual therapy/osteopathic techniques [51,
54–56]

Destroyed structure, destroyed function, fractures

Inflammation (acute inflammation, specific/nonspecific infectious spondylitis, unstable cervical
spine from rheumatic arthritis, psoriatic arthritis)

Herniated disc with neurologic deficiency

Osseous tumors or metastases

Metabolic bone diseases with heightened fracture risk (e. g., osteoporosis)

Vascular anomalies (arteria vertebralis, arteria carotis, aneurysms)

Acute ischemic or hemorrhagic insult, basal cerebral aneurysms, or other unstable neurologic
diseases

Acute purulent sinusitis, facial furunculosis (manual therapy/osteopathicmaneuvers with antibi-
otic coverage)

vascular, or fascial, and the complaints
may also stem from the joint capsule
or ligaments [49]. From an osteopathic
point of view, this almost corresponds
to somatic dysfunction. Somatic dys-
function is the indication for a manual/
osteopathic therapy. The therapy results
from a specific joint examination and the
evaluation of three criteria (. Table 3).

» A “blockade” is a reversible
dysfunction of the craniover-
tebral or temporomandibular
joints

Treatment of somatic dysfunction may
be achieved by differing approaches from

manual and osteopathic universes ([52];
. Table 4).

Other complementary treatment ap-
proaches have found their way into
clinical treatment settings; these, how-
ever, lack scientific evidence in their
efficacy. They include: acupuncture,
therapeutic local anesthesia, physical
therapy, transcutaneous electric nerve
stimulation (TENS), infrared light short-
wave therapy, and kinesiotaping. Tech-
niques and treatment plansmaybe found
elsewhere [53–55].

Before treatment, contraindications
against immediate manual and osteo-
pathic treatment have to be respected
(. Table 5).

If local and/or regional therapy is not
successful or if recurrence is encoun-
tered after two or three treatment ses-

sions, other possible causes have to be
kept in mind. These include the whole
musculoskeletal system. The osteopathic
approach including visceral osteopathic
techniques as well as craniosacral os-
teopathy should be the guiding principle.

Practical conclusion

4 A feasible neuroanatomical model
exists for various otolaryngological
symptoms.

4 In scientific terms, the underlying
pathophysiology in humans is still
under debate.

4 The unfavorable position of the cen-
ter of gravity of the head requires
a vestibular-triggered regulation of
muscle movement in the cranioverte-
bral joints to coordinate a stable gaze
and posture.

4 A somatosensory component in the
development of tinnitus should not
be underestimated.

4 In such cases, functional disorders
of the craniovertebral joints and
the temporomandibular joints are
adequately treated with manual
therapy.

4 Cervicogenic swallowing disorders
are functional disorders in the head
and neck area, which have not had
significant scientific evaluation but
are likely relevant in daily practice.

4 The clinical significance of CMD is
increasing and it should be consid-
ered carefully in the daily diagnostic
spectrum of ENT care.

4 Manual therapy in CMD should be
supplemented by myofunctional
dental treatment.
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