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ABSTRACT: 

Hearing loss is a common complaint with extensive cognitive, physical, emotional, social and 
financial implications. Many adults are expected to present with varying degrees of hearing loss 
by the age of 60 to 69 years old that can be classified according to the cause into conductive, 
sensorineural and mixed. There can be associated symptoms, like tinnitus, vertigo and 
otalgia and/or abnormal behaviors such as social withdrawal and difficulty with interpersonal 
communication. Somatic dysfunctions can accompany hearing troubles and range from fluid 
problems such as fluids accumulation in the middle ear, lymphatic congestion of the head and 
neck, and structural dysfunctions in the eustachian tube, neck musculature, thoracic spine, ribs 
and the cranial rhythmic impulse in addition to other neurologic dysfunctions such as sympathetic 
hyperactivity and viscerosomatic changes. In this review, we provide several suggestions that 
may assist the osteopathic family physician in identifying the various causes behind the hearing 
loss, especially life-threatening or quality-of-life limiting causes. We will also provide an effective 
treatment addressing the cause of the hearing loss presentation and associated somatic 
dysfunctions, alone or in conjunction with other appropriately trained health care providers, 
based on the understanding of the five models of osteopathic medicine and how they can apply 
toward the anatomical and physiological components of adult hearing loss.
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INTRODUCTION
The auditory system is an excellent illustration of structure and 
function. Each type of hearing loss is associated with many 
etiologies that can be conductive, sensorineural and mixed.1 
Conductive hearing loss will result from impedance of sound 
wave transmission to the inner ear. In contrast, sensorineural 
hearing loss occurs when the inner ear fails to transduce these 
waves into an electrical signal. Whereas mixed hearing loss is a 
combination of either type to differing degrees.2 Hearing loss is 
a common problem many adults will face at some point, given 
its strong association with aging.2 This is of utmost significance, 
given that different degrees of hearing loss can have substantial 
cognitive, emotional, social and financial effects. 

The physician should take special care to be attentive to all those 
effects and aspects of the patient’s health history and profile. 
The osteopathic family physician can address most hearing loss 
presentations, alone or in conjunction with other appropriately 

trained health care providers. However, osteopathic family 
physicians are also well suited for managing such patients' care, 
given their understanding of the five models of osteopathic 
medicine and how they can apply to adult hearing loss's 
anatomical and physiological components.

EPIDEMIOLOGY
Within the United States, an estimated 30 million adults have 
some degree of hearing loss.2 The prevalence of hearing loss 
increases with age, given that a remarkable 77% of adults 60 to 69 
years old can be expected to have some degree of hearing loss.3 
Hearing loss can hinder activities of daily living, especially in the 
elderly, a population more susceptible to poorer quality of life. 
Hearing loss has also been associated with dementia, depression, 
debility, delirium, falls and mortality.2 Nevertheless, improvement 
in life quality and physical function is attainable after amplification 
via cochlear implants.3

In younger age groups aging 20 to 69 years old, men are more 
susceptible to hearing loss and double the risk compared to 
females.4 Non-Hispanic white adults are more likely to suffer from 
hearing loss than other ethnic groups, whereas non-Hispanic 
black adults have the least prevalence.4 About 18% of adults who 
report five or more years of occupational exposure to very loud 
noise have speech-frequency bilateral hearing loss.4 This latter 
type of hearing loss can be preventable.
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PATHOPHYSIOLOGY
Hearing loss can be categorized into conductive, sensorineural 
and mixed hearing loss. In conductive hearing loss, the 
transmission of sound waves is impaired due to structural 
damage or an anatomical abnormality confined to the outer ear, 
cerumen impaction of the auditory canal and/or impairment of 

TABLE 1: 

Differential diagnoses for hearing loss

CAUSE TYPE OF HEARING LOSS SPECIAL TESTING 
CONSIDERATIONS FEATURES

OUTER EAR

Otitis externa Conductive Otoscopy Associated with trauma, 
swimming, hearing aids, other 
dermatologic conditions (psoriasis). 
A necrotizing type is associated 
with diabetes mellitus and the 
immunocompromised.5

Trauma/post-concussion syndrome Conductive / Sensorineural / Mixed Otoscopy Fractures involving the inner ear 
will have both hearing loss and 
vertigo components

Cerumen Conductive Otoscopy Cerumen is much harder and 
migrates much more slowly out of 
the ear canal in the elderly1,68

Exostosis Conductive Otoscopy Firm, sessile, multinodular bony 
masses, associated with cold water 
exposure69

Osteoma of external ear canal Conductive Otoscopy Found along tympano-squamous 
suture line, more medial to TM 
versus exostoses and solitary70

Squamous cell carcinoma Conductive Otoscopy, CT, MRI Most common malignancy of EAC. 
May be mistaken for otitis externa 
on initial clinical inspection71

MIDDLE EAR

Eustachian tube dysfunction Conductive Physical evaluation Can predispose adults to acute 
otitis media and serous otitis media

Otitis media Conductive / Sensorineural Otoscopy, Tympanogram Fluid prevents movement of the 
tympanic membrane2

Cholesteatomata Conductive / Sensorineural Otoscopy, CT, MRI Desquamated, stratified, squamous 
epithelium expands and erodes into 
bony covering of the middle ear and 
inner ear72

Otosclerosis Conductive / Sensorineural Tympanogram Stapes abnormally grows and 
eventually fixates, which leads to 
dysfunction73

TM perforation Conductive Otoscopy Usually due to trauma from foreign 
bodies, barotrauma, acute otitis 
media and chronic otitis media2

INNER EAR

Presbycusis Sensorineural Physical evaluation Proposed mechanisms of injury are 
sensory and/or metabolic6

Labyrinthitis Sensorineural Physical evaluation Inflammation of the inner 
ear labyrinth associated with 
nystagmus, nausea and vomiting.2 
Vestibular neuritis isn’t associated 
with a hearing component.

Meniere Disease Sensorineural /Fullness Enhanced MRI, CT Mostly unilateral, endolymphatic 
hydrops occurs secondary to 
obstruction of the endolymphatic 
sac or duct74

the ossicles found within the middle ear.1 (Table 1) For example, 
elderly individuals with hearing aids are at risk for developing 
chronic otitis externa; hearing aids promote a dark, warm and 
alkaline environment ideal for bacterial growth, breakdown 
of the cerumen barrier, inflammation and edema of the outer 
ear skin, which subsequently leads to impaired transmission of  
sound waves.5
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Noise exposure Sensorineural Physical evaluation Can be temporary or permanent, 
depending on the intensity and 
duration of exposure. Proposed 
mechanism of disease is permanent 
loss of hair-cell ribbon synapses.1,7

Tumors of cerebellopontine angle Sensorineural Enhanced MRI, CT Unilateral, i.e., schwannomas, 
meningiomas2

Ototoxic substances Sensorineural Physical evaluation, Drug levels Usually bilateral, aminoglycosides, 
salicylates, cisplatin and other toxic 
agents to sensory hair cells75

SYSTEMATIC DISEASE

Cerebrovascular accident Sensorineural Physical evaluation, CT, MRI Infarction involving posterior 
circulation usually involving the 
anterior inferior cerebellar artery

Multiple Sclerosis Sensorineural Physical evaluation, MRI,  
lumbar puncture

Unilateral or bilateral, transient, 
rule out other conditions1

Hypothyroidism Sensorineural Physical evaluation Usually bilateral

On the other hand, sensorineural hearing loss involves the 
cochlea, spiral ganglion neurons and more proximal auditory 
structures.1 Age-related hearing loss (presbycusis) is the most 
common and symptoms usually manifest bilaterally. At a high 
frequency (≥ 2000 Hz), patients will usually experience notable 
hearing deficits.1,6 Another common culprit is noise exposure and 
this happens via two mechanisms. One mechanism is sensory 
and may involve mechanical stress of intense sound pressure 
upon the inner ear's sensory hair cells. The second mechanism 
is metabolic and may involve the activation of stress-induced 
molecular pathways, including the generation of reactive oxygen 
species and excessive calcium.1,7 Additionally, patients with inner 
ear pathology, i.e., schwannoma and Meniere’s disease8, usually 
report tinnitus or perception of noise or ringing in the ears.

Furthermore, hearing troubles can be associated with a plethora 
of structural dysfunctions in the eustachian tube (ET), neck 
musculature, thoracic and ribs, neurologic dysfunction that may 
include sympathetic hyperactivity and viscerosomatic changes, 
and, last but not least, fluid problems such as fluids in middle 
ear and lymphatic congestion of head and neck.9 For example, ET 
dysfunction can show a poor response of tympanic membrane 
(TM) to insufflation, but hypertonicity in the posterior pharyngeal 
muscles, the medial pterygoid, and the digastric muscles and/
or dysfunction of the hyoid bone may also play an important 
additional role in the presenting ET dysfunction.10 Normally, the ET 
ventilates the middle ear with swallowing, sneezing and yawning. 
When the ET becomes blocked, i.e., an infection, pressure changes 
retract the TM. This can lead to transudate accumulation, otitis 
media with effusion (OME) and hearing loss.

Another dysfunction that should be investigated is related to the 
cranial rhythmic impulse (CRI). CRI continuous cycle of internal and 
external temporal rotation may assist in the ear's drainage.11,12,13 
Occipito-mastoid or spheno-squamous compression can lead to 
sustained internal rotation of the temporal bone; consequently, 
temporal bone dysfunctions can be a risk factor in cases of 
impaired hearing and vertigo through maintaining partial or 
complete closure of the ET. Unilateral internal rotation temporal 
dysfunction has been reported with otitis media in children and 
adults.14 Various osteopathic manipulative techniques have been 
shown to be beneficial in treating patients with otitis media.15,16,17

STRUCTURAL CONSIDERATIONS
The temporal bone's petrous portion encases the middle ear 
and amplifies the sound waves received through the tympanic 
membrane via the bony ossicles.18 The ET controls the pressure 
inside the middle ear and connects it to the lateral nasopharynx. 
Ciliated epithelial cells continuously deliver secretions from the 
middle ear to the nasopharynx. The ET has a lateral bony part 
fashioned by the petrous bone and the greater sphenoid wing 
and a medial cartilaginous part. Pharyngeal muscles, namely 
the Tensor veli palatini and salpingopharyngeus muscles, open 
the ET, while the levator veli palatini muscle and the palatine 
aponeurosis act to elevate the soft palate to seal the nasopharynx 
from the oropharynx when needed. An additional muscle worth 
mentioning is the sternocleidomastoid (SCM) muscle, which 
attaches to the mastoid process of the temporal bone, and the 
temporomandibular joint (TMJ) located anterior to the ear.10,19

The TMJ is a hinge joint formed by the head of the mandible 
and mandibular fossa of the temporal bone separated by a 
fibrocartilagenous articular disc. The lateral pterygoid muscle 
is attached to open the mouth.20,21 The suprahyoid muscles, 
mylohyoid, geniohyoid and digastric muscles, open the mouth 
via a hinge-like movement, while the lateral pterygoid muscles 
provide a simultaneous anterior glide movement. The temporalis, 
masseter and medial pterygoid muscles close the mouth. Patients 
with TMJ dysfunction can find it difficult to open their mouth fully 
accompanied by a mandible shift to the side of dysfunction.

Sympathetic supply to the ear originates from spinal levels 
at T1–T4 accompanying the arterial supply, trigeminal nerve 
and gray rami communicate C1–C2.22,23 Sympathetic visceral 
afferent nerves and the trigeminal nerve convey somatovisceral 
reflexes to the structures of the head and neck and muscles of 
mastication and high cervical paraspinal musculature.24 The facial 
nerve conveys the chorda tympani parasympathetic supply via 
the pterygopalantine ganglion to the ear, the upper respiratory 
tract, eye, palatine, submandibular and sublingual glands.25,26 The 
facial nerve chorda tympani and its motor division run through 
the temporal bone's internal auditory meatus accompanied 
by the vestibulocochlear nerve.27 Facial nerve parasympathetic 
fibers reach their target organs via the trigeminal, as well as the 
high cervical gray rami communicates.28,29,30,31 Parasympathetic 
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innervation, motor innervation to the muscles of mastication, 
especially temporalis muscle and innervation to the high cervical 
paravertebral region carry parasympathetic viscerosomatic 
reflexes to different head and neck regions. Preauricular and 
postauricular lymph nodes receive lymphatic drainage from the 
ear, then drains through the thoracic inlet to the thoracic duct and 
right lymphatic duct. 

CLINICAL EVALUATION
Patients will normally present with hearing impairment that is 
self-recognized and/or by others around them. There may be 
associated behaviors such as social withdrawal and difficulty 
with interpersonal communication. Sometimes there will be 
various associated symptoms, like tinnitus, vertigo and otalgia, 
which can be associated with specific SDs. (Table 2) Ask about 
the duration and laterality of hearing loss and whether it’s 
fluctuating or progressive. Consider depression and dementia as 
a differential for hearing loss2 and how age may impact hearing 
loss prevalence. The physician should take a holistic approach and 
adequately examine these complaints in addition to screening 
related anatomy and systems, i.e., posterior pharynx, medial 
pterygoid, cranium, TMJ, cervical and thoracic spine ribs, and TM 
insufflation. Ear position can be examined during the standing 
structural exam. Pain elicited from pulling on the pinna gently 
upward and posteriorly indicates otitis externa. Hypertonia in the 
cervical myofascial tissues can interfere with the lymphatic flow32 
and should also be excluded. Look for signs of inflammation that 
involves the ear and using otoscopy examine inner ear structure. 
The TM normally should be pearly white. Second, evaluate for 
motion by insufflation or a tympanogram. A hearing test is 
appropriate for specific complaints and suspected occupational 
troubles.

HEARING LOSS 
ASSOCIATED SYMPTOMS POTENTIAL DYSFUNCTIONS

Tinnitus • ER temporal bone, especially low pitched roaring noises
• IR temporal bone, especially high pitched roaring noises
• Temporomandibular disorders

Vertigo • ER temporal bone
• IR temporal bone

Referred Otalgia • Dysfunctions from the teeth, tongue, tonsils, esophagus
• TMJ dysfunction 
• Referred from cranial nerves V, IX and X  
• C1–2 spinal segments dysfunction 
• Trauma 
• TMJ joint inflammation
• Dysfunctions of the head, neck and upper back regions
• Stress, depression and fatigue
• Habits such as gum and ice chewing76

Malocclusion, Bruxism, jaw clenching77 • TMJ dysfunction 
• Trigger points (especially in the pterygoids, masseter and digastric muscles) 
• Cranial dysfunctions 
• Stress-induced general muscle hypertonicity

TABLE 2: 

Symptoms associated with hearing loss

The SCREAM mnemonic stands for sudden hearing loss, cerumen 
impaction, auditory rehabilitation, education, assistive devices 
and medications.2 (Table 3) According to SCREAM, if the patient 
was identified to have sudden idiopathic during clinical evaluation 
or suspected to be suffering from presbycusis, audiometry can 
confirm the hearing loss finding. If not emergent, consultation with 
an otolaryngologist should occur within one week. Yet given the 
many possible pathologies responsible for the different hearing 
loss types (Table 1), one must consider a broad differential and 
know who to consult appropriately.

The whispered voice test and tuning fork are common methods to 
diagnose hearing loss.33,34 The former can screen hearing status; 
the latter can investigate the type and laterality of hearing loss if 
existent. In a normal Weber tuning fork test, the sound should 
be heard equally on both sides, but that can also be true if 
hearing loss is symmetrical. The Rinne tuning fork test can identify 
conductive hearing loss if the vibrating fork is heard louder when 
placed on the mastoid process contrasted with next to the ear. A 
prevalent cause for conductive hearing loss in adults is cerumen 
impaction. Patients might present with a persistent nonproductive 
cough if cerumen irritates the auricular branch of the vagus nerve 
or appear withdrawn and relatively unresponsive if the cerumen 
impaction cause diminished hearing. 

Chapman's points, palpable tender sharp pinpoint nodular 
masses, if existent, can be used to facilitate diagnosis. Posterior 
Chapman tender points for middle ear infections may be found 
at the posterior aspect of the tip of the first cervical vertebra's 
transverse process.35 In contrast, anterior Chapman tender points 
are located on the upper edge of the proximal clavicle as it crosses 
over the first rib. Table 4 lists Chapman points associated with 
head and neck structures.36
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TABLE 3: 

SCREAM mnemonic

CONCERN DESCRIPTION EVALUATION

Sudden hearing loss ≥ 30 dB hearing loss at three consecutive 
frequencies over 72 hours

Rule out conductive hearing loss or a  
readily identifiable cause

Cerumen impaction Occlusive cerumen Perform otologic examination

Auditory rehabilitation Improve hearing environment Assess patient’s and family’s current 
knowledge and habits 

Education Provide the patient and his or her family with 
information about hearing loss, protection 
and management

Assess the patient’s knowledge, beliefs 
and stage of change

Assistive devices Technology to augment hearing, including 
over-the-counter devices

Determine whether the patient is a 
candidate for over-the-counter devices or 
if audiological testing for hearing aids is 
necessary

Medications Evaluating and mitigating medications with 

toxicity

Determine the patient’s current and past  
use of ototoxic medications

TABLE 4: 

Chapman tender points for HEENT

CHAPMAN TENDER POINTS STRUCTURE LOCATION

Anterior Nasal sinuses Bilaterally 7 to 9 cm lateral to the sternum  
on the upper edge of the second ribs

Pharynx The first ribs 3 to 4 cm medial to where the 
ribs emerge from beneath the clavicles

Larynx The second ribs, 5 to 7 cm lateral  
to the sternocostal junction

Tonsil Between the first and the second ribs  
adjacent to the sternum

Middle ear The superior/anterior aspect of the clavicles 
just lateral to where they cross the first ribs78

Posterior Posterior nasal sinuses, pharynx and larynx C2, midway between the spinous process  
and the tip of the transverse process

Tonsil C1 midway between the spinous process  
and the tip of the transverse process

Middle ear Posterior aspect of the tips of transverse 
processes of C1
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ET dysfunction can result from a variety of dysfunctions, i.e., 
myofascial trigger points (MTrPs) in the medial pterygoid 
muscle (Table 5), vagus nerve, IR temporal, torsion, side bending 
of SBS (sphenobasilar symphysis).37,38 Certain disorders, for 
example, Meniere’s disease, can be associated with specific 
temporomandibular, craniomandibular and cervical spine SD and 
can be linked to specific somatic movements.39,40,41
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SOMATIC DYSFUNCTION MTrPs TECHNIQUE POTENTIAL TREATMENT TARGETS

Travell trigger with EENT 
symptoms37,79

• �Deep portion of masseter 
(upper most posterior angle of  
the masseter)

• SCM clavicular head
• Medial pterygoid
• �Occipitalis, according  

to Kellgren 

• ��Ear pain, tinnitus and/or diminished hearing

ET dysfunction • Medial pterygoid • ��Ear fullness, unilateral tinnitus and hearing loss

TMJ disorders • Masseter
• Pterygoids
• SCM clavicular head
• Occipitalis
• Digastric

• ��Dysfunction of eye, ear, nose and throat 
• ��Deep ear pain
• ��Hearing loss

Low roaring tinnitus • Masseter Can vary when jaw is opened

Ear stiffness • Medial pterygoid Inability of tensor veli palatine to move medial pterygoid and associated fascia and 
open ET10,30

Furthermore, the physician should seek to identify any possible 
increased number of cranial strain patterns.42 Cranial vault hold 
can assess the primary respiratory mechanism and general cranial 
movement30,43,44 and identify temporal bone dysfunction, unilateral 
or bilateral. Temporal bones closely relate to one another and 
the skull base's midline bones, the sphenoid and the occiput. A 
protruding ear may indicate an externally rotated temporal bone. 
The temporal bones externally rotate accompanied by spheno-
occipital flexion and internally rotate with extension. The physician 
should also look for SCM hypertonicity, which may facilitate a 
dysfunctional internal rotation of the temporal bone.10

On the other hand, a fronto-occipital hold is particularly useful 
when assessing the SBS. For instance, the restriction of temporal 
external rotation could suggest the SS pivot's motion restriction, 
a common finding with ENT complaints such as ear pain and jaw 
pain. It may result from the medial or lateral pterygoid muscle's 
facilitation, which crosses the suture at its bevel and refer pain 
to the ear and face.45 Another example is unilateral petrojugular 
synchondrosis motion restriction commonly associated with 
vertigo suggested by the paradoxical motion of a temporal bone 
(the temporal moves into internal rotation with occipital flexion). 
Anterior occiput dysfunction and anterior atlas dysfunction 
produce ipsilateral pain in the region of the ear and behind the 
eye, respectively.28 Upper respiratory symptoms may result from 
dysfunction involving the base of the skull and face. 

TREATMENT
An osteopathic approach should be used to holistically address 
the patients’ body, mind and soul and investigate their specific 
nutritional needs and functional capacity. Next, the physician 
should consider all possible diagnoses and take adequate time 
to discuss risk factors and patients' treatment plans. Moreover, 
the physician should separate causes that can be life-threatening 
or limit life quality to a great degree. Effective treatment will be 
directed towards the cause behind the hearing loss and associated 

TABLE 5: 

Myofascial trigger points (MTrPs)

somatic dysfunctions (SDs). For example, a counterstrain 
technique is preferred if pterygoid muscles trigger points aren’t 
the cause behind the TMJ, SD and will be more effective in opening 
the ET. On the other hand, a Galbreath technique may aggravate 
the joint in such a scenario and better be avoided. 

Osteopathic manipulative treatment (OMT), including those 
intended for prevention, should be integrated with simultaneously 
disease-focused approaches to hearing loss to yield the greatest 
benefit. Previously the otolaryngologist Teachey found that MTrPs 
were responsible for over 40% of complaints in a series of 250 
patients whose complaints varied between pain, headaches or 
ear, nose, throat symptoms.46 MTrPs can be aggravated with cold 
and emotional stress. When treated, they can help in complaints 
such as hyperacusis, hypoacusis, auricular FB sensation, “blocker” 
ears, hearing loss, tinnitus and dizziness with normal otolarnygic 
and audiometric studies. (Table 5) 

OMT should address structural, autonomic and fluid aspects of the 
dysfunction. Generally soft tissue techniques, i.e., muscle energy, 
soft tissue stretching, myofascial release, are most suitable for 
dysfunctions due to soft tissue tension. Myofascial dysfunction 
in pharyngeal and laryngeal muscles can again respond well to 
OMT, like the Galbreath technique. Normally these muscles are 
responsible for yawning and swallowing that open the eustachian 
tubes and are innervated by glossopharyngeal and vagus 
nerves. Finger surgery, a direct digital technique, can release 
nasopharyngeal adhesions around the eustachian tubes through 
its direct gentle pumping action.47 Eustachian tube dysfunction 
can predispose to otitis media, especially in children whose ET 
is shorter and more horizontal than adults.48,49,50 ET dysfunction 
responds well to the treatment of SDs affecting the cranium, 
cervical and thoracic spine, medial pterygoid muscle, cervical 
fasciae and sacrum. Extensive OMT involving the diaphragm, 
pelvis and even the lower extremities, may be required in select 
cases. 
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SOMATIC DYSFUNCTION MTrPs TECHNIQUE POTENTIAL TREATMENT TARGETS

Travell trigger with EENT 
symptoms37,79

• �Deep portion of masseter 
(upper most posterior angle of  
the masseter)

• SCM clavicular head
• Medial pterygoid
• �Occipitalis, according  

to Kellgren 

• ��Ear pain, tinnitus and/or diminished hearing

ET dysfunction • Medial pterygoid • ��Ear fullness, unilateral tinnitus and hearing loss

TMJ disorders • Masseter
• Pterygoids
• SCM clavicular head
• Occipitalis
• Digastric

• ��Dysfunction of eye, ear, nose and throat 
• ��Deep ear pain
• ��Hearing loss

Low roaring tinnitus • Masseter Can vary when jaw is opened

Ear stiffness • Medial pterygoid Inability of tensor veli palatine to move medial pterygoid and associated fascia and 
open ET10,30

The sympathetic component in the form of facilitated thoracic 
dysfunction or Chapman’s points should also be addressed. 
Posterior Chapman's points should be treated first and then 
residual tender anterior points can be gently treated with soft 
tissue. Counterstrain and facilitated positional release are the 
best options to reduce neural reflex activity. High-velocity low-
amplitude thrust (HVLA) and low-velocity/moderate-to-high-
amplitude articulation procedures may address dysfunctional 
articular mechanics. OMT sessions should be spaced out, and 
its amount increased incrementally, according to the patients’ 
response, especially for slow responders51, i.e., elderly, to prevent 
a rebound reaction OMT. Acceptable rebound reaction can 
typically last 12–48 hours after the first or second treatment. It 
can vary from slight fatigue to an intensified sense of pain and can 
readily be produced by soft tissue techniques. 

OMT can be specifically beneficial and cost-saving for challenging 
diseases like Meniere’s diseases,52 whose patients may seek 
benefits from complementary and alternative approaches.53,54,55 
Korr et al. revealed an improvement in 79% of Meniere’s patient's 
cases treated with OMT.56 Adamek K. et al. demonstrated a 
significant impact on various symptoms like hearing loss, vertigo, 
aural fullness and tinnitus with three weekly visits.57 Even in 
comparable scenarios that seems to preclude improvement with 
OMT, the biopsychosocial model can still be utilized to relieve 
anxiety, stress and tension. Hereby, we will list several specific 
osteopathic considerations regarding osteopathic models that 
may be addressed when managing a patient with hearing loss.

Biomechanical model considerations

The physician can initiate his treatment with various soft tissue 
techniques to induce patient relaxation and reduce patients’ 
guarding during further OMT and promote the doctor-patient 
relationship. Soft tissue techniques, such as suboccipital release, 
supine traction and various fulcrum techniques, can promote 
circulation to the region by local physical and thermodynamic 
effects or somatic-somatic or somato-visceral reflexes to improve 
circulation in a distal area. Venous and lymphatic drainage can 
be potentially induced to reduce local and/or distal swelling 
and edema and boost immune response, local tissue nutrition, 
oxygenation and removal of metabolic wastes. Like in all other 
OMT, dexterity holds the utmost significance. For example, when 
performing traction techniques in patients with TMJ dysfunctions, 
place your hands on the forehead instead of the mandible.

Respiratory-circulatory model considerations

Lymphatic techniques should be used in a stepwise fashion to 
address associated thoracic/costal, upper lumbar SDs or lymphatic 
congestion in the ENT region. (Table 6) For example, myofascial 
release (MFR) techniques can be used to release thoracic inlet 
myofascial restrictions. Muscle energy techniques (MET) can be 
directed at the cervicothoracic junction as well. Cervical MET may 
improve local circulation and respiratory function.58,59,60,61

Additionally, a post-isometric relaxation technique can be used 
to address trapezius muscle hypertonicity, SCM dysfunction and 
cervical SD. Reciprocal inhibition is useful for any associated SCM 
spasm (acute torticollis). Acute oculocephalogyric reflex, another 
MET, can be combined with any of the cervical METs. 

Second, balanced ligamentous tension (BLT) and ligamentous 
articular strain techniques can also address lymphatic congestion 
or local edema in the cervical region, i.e., occipitoatlantal (OA, 
C0–C1) dysfunction, atlantoaxial (AA, C1–C2) dysfunction, C2–C7 
dysfunctions.30,62,63,64 Third, articulatory and combined techniques 
can address both the circulatory and lymphatic congestion 
and articular and myofascial SDs arising from the restricted 
motion of C2–C7 dysfunctions.30,65,66 Articulatory techniques 
are particularly useful in the frail or elderly. In cases of hearing 
loss, OMT can address both the ear and associated SDs, i.e., 
sinusitis. Reevaluate the cervical range of motion (ROM) and 
TART diagnostic parameters of the dysfunction to determine the 
technique's effectiveness. Decreased muscle tone and improved 
body carriage are signs of successful treatment. 

Neurological model considerations

Cranial manipulative techniques are indicated in common 
complaints from patients with hearing loss such as headaches, 
vertigo and tinnitus, otitis media with effusion and serous otitis 
media, TMJ dysfunction and sinusitis. (Table 7) Throughout OMT, 
continuously note the amplitude, rate and regularity of the CRI. 
Techniques directed at cranial dysfunctions aim to synchronize 
cranial torsions, temporal bone external and internal rotations, 
normalizing flexion and extension of the sphenobasilar symphysis 
and removing areas of dural strain.67

CONCLUSION
Hearing loss in adults has a wide range of causes and can be 
a common presentation for the osteopathic family physician. 
Identifying the specific cause behind the hearing loss should be 
the first step towards effective, successful management. After 
excluding serious conditions, adjunct OMT can be a useful addition 
to a complete holistic approach. The five osteopathic models 
can address the causes precipitating the presenting condition, 
associated dysfunctions and disability, and preventive measures.
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TECHNIQUES SOMATIC DYSFUNCTION POTENTIAL TREATMENT EFFECTS

• �� Thoracic inlet fascial release • �� Clavicular SD
• �� Upper thoracic SD
• �� Ribs SD

• �� �Reduce sympathetic facilitation upon the head and neck
• �� �Improve respiratory motion
• �� Improve lymphatic drainage

• Myofascial release 
• Counterstrain
• Still technique
• Muscle energy
• �High-velocity, low-amplitude 

(HVLA)

• Upper thoracic SD
• Ribs SD

• Reduce sympathetic facilitation to head and neck
• Improve lymphatic drainage

• Myofascial release 
• Counterstrain
• Still technique
• Muscle energy

• Anterior neck dysfunction
• Laryngitis
• Pharyngitis
• Anterior cervical arches
• Cough

• Address hyoid, omohyoid, SCM, anterior vertebral dysfunctions
• Improve lymphatic drainage
• Decrease tension on the eustachian tubes

• Still technique
• Muscle energy

• Cervical spine SD • Address mechanical, sympathetic and fluid components

• �Ruddy's resistive duction 
techniques

• General congestion • Relieve symptoms
• �Decrease general swelling by use of muscular pumps  

to move lymphatic fluids from areas of congestion

• �Fronto (facial) temporomandibular  
drainage & effleurage

• Frontal region
• Mandibular region

• Relieve symptoms
• Improve lymphatic drainage

• Cervical chain drainage (“milking”) • Ear region
• Otitis media
• Otitis externa

• Improve lymphatic drainage
• Do not perform directly over painful, indurated lymph nodes

• Traction on the pinna • Ear region
• Otitis externa

• Improve function of the eustachian tube
• Decongest the middle ear 

• �Involve an abrupt application of force that can be very painful,  
more appropriate for adults than for children

• Auricular drainage • Ear region
• Otitis media
• Otitis externa

• Relieve symptoms
• Improve lymphatic drainage

• �Galbreath technique (mandibular 
drainage) 80,81

• Muncie finger surgery

• ET dysfunction • Stretch the medial pterygoid muscles and overlying fascia 
• Encourage eustachian tube opening
• Drain the eustachian tube
• �Care must be taken in patients with active TMJ dysfunction  

(e.g., painful click) with severe loss of mobility and/or locking

• Submandibular release
• Suboccipital release

• Tongue
• Salivary glands
• Lower teeth
• TMJ SD

• Relieve symptoms
• Enhance fluid drainage
• Restores normal vagal tone
• Address spasm and hypertonicity of the cranial base

• Maxillary drainage, effleurage • Maxillary sinus • �Myofascial massage to stimulate drainage of the  
surrounding tissues, relieve pressure within the sinus

• �Alternating nasal pressure/
frontonasal distraction

• Ethmoid sinus • �Myofascial massage help stimulate drainage of the surrounding  
tissues to relieve pressure within the sinus

• �Trigeminal stimulation technique 
& effleurage

• Trigeminal nerve
• �Supra orbital, infra orbital & 

submental foramina

• Thinning of the secretions
• Constriction of the vessels allowing for increase in sinuses drainage

TABLE 6: 

Lymphatic techniques82,83
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TABLE 7: 

Neurologic model osteopathic manipulative treatments

TECHNIQUE SOMATIC DYSFUNCTION POTENTIAL TREATMENT EFFECTS

• Unilateral temporal rocking • ��External or internal temporal 
rotation

• �Treat temporal external/internal rotation SD

• Temporal BMT • �Externally rotated temporal bone • �Address low pitched roaring tinnitus
• �Address dural strains, lack of motion and swelling
• �Address dry eyes, reduced salivation and hyperacusis

• OA and/or vagus • �Temporal bone dysfunction • �Address unilateral tinnitus and hearing loss

• Sutural spread • �Restricted cranial sutures • �Release a restricted cranial suture (i.e., occipitomastoid suture)

• �Compression of the  
fourth ventricle

• �Parasympathytic outflow, pain, 
anxiety

• �Augment the healing capabilities of the patient
• ��Relax the patient
• �Improve the motion of the CRI

• �Sphenopalatine ganglion 
procedure and effleurage28

• �Pterygoid fossa congestion • �Improve autonomic and fluid functions 
• �Decongests pterygoid fossa indirectly
• ��Normalize the function of the eustachian tube
• �Relax the medial pterygoid muscle
• �Enable the tensor veli palatini muscle to functionally open  

the eustachian tube

• �Counterstrain to medial 
pterygoid (jaw angle point)  
& Masseter 84,85,86

• �Head/cranium and/or cervical region • �Target pain in the neck, face, jaw, ear or temporomandibular joint85,87

• �Counterstrain to midline PC3 
spinous process

• ��Cervical spine • �Aim at suboccipital headache, earache, tinnitus and/or vertigo85,87,88

• ��Posterior Chapman’s points • �Sympathetic outflow • ��Improve reflexes to and from the head, eyes, ears, nose and throat
• �Modify sympathetic outflow

• �Sacral and/or coccyx SD 
techniques

• �Vibratory percussion hammer 
techniques

• �Ganglion impar dysfunction • �Release the ganglion impar to optimally function and communicate with 
thoracic sympathetic chain

• �Release tension in the cervical and upper thoracic spine due to sacral  
and/or coccygeal restrictions

• �Help with associated chronic otitis media
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