
The Ears Part 3 
– When Sound 
& Balance 
Misfire

Part 2 of 2: Inflammation, Injury, 
and the Brain’s Recovery



Where We Are in 
the Ear Series

In our previous session we explored 
several conditions that affect how the 
ear processes sound and balance, 
including:

• • Vertigo
• Tinnitus
• Ménière’s disease

These conditions helped us 
understand how disruptions in the 
inner ear’s delicate systems can 
produce powerful sensory symptoms.
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Today’s Focus

In today’s session we’ll look at additional 
conditions that can disrupt the ear’s hearing and 
balance systems, including:

• Perilymph fistula
• Acoustic trauma and pressure disturbances
• Vestibular neuritis and labyrinthitis
• Ear infections
• Chronic disequilibrium
• Central compensation — how the brain 
recalibrates balance

Together, these help us understand why the ear is 
so sensitive to inflammation, injury, and 
pressure changes.
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Brief Recap – 
When the Inner Ear 
Loses Its Balance

The inner ear contains tiny fluid-filled 
structures that continuously report to 
the brain about:

• head position

• motion

• spatial orientation

• sound vibrations

3/7/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 4



When these signals become disrupted, 
the result can be:

• vertigo

• dizziness

• hearing changes

• tinnitus

• imbalance
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These disturbances may 
arise from:



Perilymph Fistula
When Inner Ear Fluid Leaks

A perilymph fistula occurs when a 
small opening develops between the 
middle ear and the inner ear, 
allowing inner ear fluid to leak.

Possible causes include:

• head trauma

• barotrauma (pressure changes)

• scuba diving

• heavy lifting or straining

• air travel

• surgical procedures
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Perilymph Fistula – What 
are the symptoms?

Symptoms may include:

• vertigo

• imbalance

• hearing fluctuation

• dizziness with pressure changes

• ear fullness

• sound sensitivity

Because the inner ear relies on precisely 
balanced fluid pressure, even a small leak can 
disrupt normal hearing and balance signals.
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How is a Perilymph 
Fistula Diagnosed?
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Definitive diagnosis of a perilymph fistula can be challenging 
because the leak typically occurs at the oval window or round 
window deep within the middle ear, areas that cannot be 
visualized with a standard ear exam. The defect is often 
microscopic and may leak intermittently, so imaging studies 
such as CT scans frequently appear normal. As a result, 
physicians usually arrive at the diagnosis through a 
combination of clinical history, symptom pattern, hearing 
and vestibular testing, and the presence of a triggering 
event such as head trauma, barotrauma, heavy lifting, or 
sudden pressure change. When symptoms strongly suggest a 
fistula but cannot be definitively proven, some specialists will 
proceed with exploratory surgery or a therapeutic repair of 
the oval or round window, and improvement of symptoms 
after the repair can effectively confirm that a fistula was 
present.
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How is Perilymph Fistula Treated/Repaired?

Treatment of a perilymph fistula often begins conservatively, since some small leaks 
may seal on their own if pressure on the inner ear is minimized. Patients are typically 
advised to avoid heavy lifting, straining, forceful nose blowing, air travel, or other 
activities that increase pressure in the middle ear while the membrane has a chance 
to heal. If symptoms persist or are severe, an ear specialist may perform a procedure 
in which a small graft—often made from the patient’s own connective tissue—is 
placed over the oval window or round window through a surgical approach called 
exploratory tympanotomy. This reinforces the membrane and helps seal the leak. In 
some cases, a less invasive transtympanic blood patch may be attempted, where a 
small amount of the patient’s blood is introduced into the middle ear to promote 
clotting and sealing of the defect. Once the leak is closed, symptoms such as vertigo 
often improve, though the brain may still require time to recalibrate balance through a 
process known as central compensation.
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Acoustic Trauma and 
Pressure 
Disturbances

The inner ear is extremely sensitive to 
sound energy and pressure waves. 

Sudden loud noise can damage the 
delicate hair cells of the cochlea, 
which convert sound vibrations into 
electrical signals.

Common causes include:

• explosions

• gunfire

• loud concerts

• industrial machinery

• sudden pressure shock
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Symptoms may include:

• ringing in the ears (tinnitus)

• hearing loss

• sound sensitivity

• dizziness or imbalance

As has been said many times 
throughout this presentation, 
unlike many other cells in the 
body, inner ear hair cells do 
not regenerate, making 
prevention particularly 
important.
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Ear Infections – External Otitis (Swimmer’s 
Ear)
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What it is
Infection or inflammation of the ear canal, the passage 
between the outer ear and the eardrum.

It often occurs when moisture or irritation disrupts the 
natural protective barrier of the canal.
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External Otitis - Common Causes

• Water trapped in the ear canal 
(swimming, humidity)
• Cotton swabs or scratching the ear 
canal
• Earbuds or hearing aids
• Skin conditions such as eczema or 
psoriasis
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External Otitis - Typical 
Symptoms

• Ear pain (often worse when the 
ear is touched)
• Itching in the ear canal
• Redness and swelling
• Drainage from the ear
• Temporary muffled hearing

Balance:
Usually does not affect 
balance, since the infection 
remains in the outer ear.
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How is External Otitis Treated/Prevented?
External otitis (swimmer’s ear) is most often treated with topical ear drops, 
which may contain antibiotics, antifungals, and/or mild steroids to reduce 
inflammation and eliminate infection. Keeping the ear canal clean and dry is an 
important part of treatment, and patients are usually advised to avoid swimming 
or getting water into the ear until the infection resolves. Pain typically improves 
within a few days once treatment begins. For prevention, especially in 
individuals who swim frequently, many clinicians recommend acidifying or 
drying ear drops after swimming to discourage bacterial growth. A common 
preventive approach is the use of over-the-counter swimmer’s ear drops 
containing isopropyl alcohol and acetic acid, which help dry the ear canal and 
restore its natural acidic environment. Some people also use a simple 
homemade mixture of equal parts rubbing alcohol and white vinegar applied 
as a few drops after swimming, provided the eardrum is intact and there is no 
active infection or perforation. These measures help evaporate trapped 
moisture and reduce the risk of infection developing in the ear canal.
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Otitis Media
(Middle Ear Infection) – What it is…

• Otitis media is an infection or 
inflammation of the middle ear, the 
air-filled chamber located behind the 
eardrum.

• The middle ear normally connects to 
the back of the throat through the 
Eustachian tube, which helps equalize 
pressure and drain fluid.

• When this tube becomes blocked—
often during a cold or respiratory 
infection—fluid can accumulate in the 
middle ear and become infected.

3/7/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 17



Otitis Media - Common 
Causes

• Upper respiratory infections (colds, 
influenza)
• Eustachian tube dysfunction
• Allergies causing swelling of the nasal 
passages
• Sinus infections
• Enlarged adenoids (more common in 
children)

Because the Eustachian tube in children is 
shorter and more horizontal, middle ear 
infections are particularly common in 
childhood.
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Otitis Media - Typical 
Symptoms

• Ear pain or pressure
• Fever
• Muffled hearing
• Fullness in the ear
• Irritability (in children)

If pressure builds 
significantly, the eardrum 
may bulge outward, and 
occasionally fluid may drain if 
the eardrum ruptures.
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Otitis Media - Balance Effects

The infection occurs in the middle ear, 
not the inner ear.

However, fluid pressure behind the 
eardrum can sometimes produce:

• mild dizziness
• imbalance
• a sense of pressure

More severe vertigo usually suggests 
inner ear involvement.
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Otitis Media - Treatment / Prevention
Otitis media is often treated based on severity and the age of the 
patient. Many mild cases, especially in children, resolve on their own 
as the immune system clears the infection and the Eustachian tube 
begins draining normally. When treatment is needed, physicians may 
recommend pain relief medications, decongestants, or in some 
cases antibiotics, particularly if symptoms are severe or persist 
beyond a few days. Restoring normal Eustachian tube function and 
reducing inflammation in the nasal passages are important parts of 
recovery. Preventive strategies focus on supporting upper respiratory 
health, managing allergies, and reducing nasal congestion so that the 
Eustachian tube can properly ventilate the middle ear. In individuals 
with recurrent infections, especially children, physicians may 
sometimes recommend tympanostomy tubes placed in the eardrum 
to help equalize pressure and allow fluid to drain.
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Labyrinthitis
(Inner Ear Infection / 
Inflammation) Review

What it is

Labyrinthitis is inflammation of the inner 
ear, specifically the labyrinth, which 
contains both the hearing organ (cochlea) 
and the balance organs (vestibular system).

Because both systems are affected, 
labyrinthitis can cause both hearing and 
balance symptoms.

This condition often occurs after a viral 
infection, such as a respiratory illness or 
flu.
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Labyrinthitis – 
Common Causes

• Viral infections (most common)
• Upper respiratory infections
• Influenza or other systemic viral 
illness
• Occasionally bacterial 
infection
• Rarely, spread of infection from 
the middle ear

The inflammation disrupts the 
delicate signals traveling from 
the inner ear to the brain.
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Labyrinthitis – Typical 
Symptoms
• Sudden vertigo (spinning sensation)
• Nausea and vomiting
• Difficulty walking or maintaining 
balance
• Hearing loss in the affected ear
• Tinnitus (ringing in the ear)
• Motion sensitivity

Symptoms may be intense at first and 
gradually improve over several days or 
weeks.
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Relationship to Vestibular Neuritis
These two conditions are closely related.

• Vestibular neuritis
Inflammation affects the vestibular 
nerve only
→ Balance symptoms without hearing 
loss

• Labyrinthitis
Inflammation affects the entire inner ear
→ Balance symptoms plus hearing 
changes
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Labyrinthitis - Treatment

Labyrinthitis is most commonly caused by viral 
inflammation and therefore treatment usually focuses 
on supportive care while the inflammation resolves. 
In the acute phase, medications may be used to reduce 
severe vertigo and nausea, and corticosteroids are 
sometimes prescribed to reduce inner ear inflammation 
and protect hearing. Because prolonged use of 
vestibular-suppressing medications can slow recovery, 
they are typically used only for a short period. As the 
acute symptoms improve, gradual movement and 
vestibular rehabilitation exercises help the brain 
recalibrate balance through a process called central 
compensation. While the spinning sensation often 
improves within days, full recovery of balance can take 
several weeks as the nervous system adapts.

3/7/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 26



Chronic Disequilibrium
When Balance Does Not Fully Recover

Even after the initial disorder resolves, some 
individuals develop persistent imbalance.

Symptoms may include:

• subtle unsteadiness

• motion sensitivity

• visual sensitivity

• fatigue with busy environments

• feeling “off balance”
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Common Causes Include: 

• incomplete recovery after vestibular neuritis

• vestibular migraine

• autonomic dysfunction

• cervical spine dysfunction

• persistent inflammation

Patients often describe it this way:

“The spinning stopped, but I never quite feel 
stable.”
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Central Compensation
The Brain Learns to Rebalance Itself
Fortunately, the brain can adapt to changes in vestibular input.

• This process is known as central compensation.

• When one ear becomes impaired, the brain recalibrates 
balance signals using input from:

• the remaining vestibular system

• vision

• proprioception from muscles and joints

Important brain regions involved include:

• vestibular nuclei

• cerebellum

• brainstem

• visual integration centers

This adaptive process can take weeks to months.

Movement and vestibular rehabilitation exercises often accelerate 
recovery.
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Why the Inner Ear 
is So Vulnerable
The inner ear is one of the 
most metabolically 
sensitive structures in the 
body.

Several features make it 
particularly vulnerable to 
injury.
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A. Delicate Circulation

The inner ear receives blood from a single small 
artery.

Unlike many other organs, it has very little collateral 
circulation.

This means even small changes in blood flow can 
impair:

• cochlear hair cells

• vestibular hair cells

• nerve transmission

Circulatory disturbances may contribute to:

• sudden hearing loss

• Ménière’s disease

• tinnitus

• dizziness
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B. Inflammatory Sensitivity

The inner ear’s fluid systems are extremely sensitive to inflammatory 
signaling.

Inflammation can disrupt:

• fluid balance

• hair cell function

• nerve signaling

Possible triggers include:

• viral infection

• immune activation

• autoimmune reactions

• systemic inflammation

Because the cochlea and vestibular system share the same environment, 
inflammation may affect hearing and balance simultaneously.

3/7/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 32



C. Oxidative Stress

The sensory hair cells of the inner ear produce and respond to electrical 
signals constantly.

• This activity generates reactive oxygen species.

• When antioxidant defenses are overwhelmed, oxidative stress can 
damage:

• hair cells

• neural connections

• cochlear structures

Oxidative stress has been linked to:

• age-related hearing loss

• noise-induced hearing damage

• tinnitus
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D. Mitochondrial Energy Demands

Inner ear hair cells require enormous amounts 
of cellular energy.

These cells rely heavily on mitochondrial 
function to maintain:

• ion gradients

• electrical signaling

• neurotransmitter release

When mitochondrial function declines, 
these cells may become vulnerable to:

• metabolic stress

• toxin exposure

• age-related degeneration

This is one reason hearing and balance 
disorders often increase with aging.
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The Ear as 
an 
Integrated 
System

Although we often think of hearing and balance as separate 
systems, they are actually two functions of the same organ.

The cochlea and vestibular apparatus share:

• fluid compartments

• nerve pathways

• blood supply

• inflammatory responses

For this reason, many disorders produce overlapping 
symptoms such as:

• tinnitus with dizziness

• hearing loss with imbalance

• pressure with vertigo
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Final Thoughts

The ear is not simply an organ of hearing.

It is a precision sensory instrument that 
constantly informs the brain about both sound 
and spatial orientation.

When this system is disrupted by injury, infection, 
inflammation, or metabolic stress, the result can 
be profound disorientation.

Yet the nervous system also has an impressive 
capacity to adapt and recalibrate, allowing many 
people to recover balance over time.

Understanding these mechanisms helps us 
better appreciate both the vulnerability and 
resilience of the ear.
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Coming Next (and last!)in the Wondrous Ear Series
Supporting Ear and Vestibular Health

In our final session on the ears, we’ll shift from understanding problems to exploring ways to 
support and protect this remarkable sensory system.

We’ll look at strategies that help maintain healthy function of both the hearing and balance 
organs, including support for:

Circulation to the delicate structures of the inner ear
Mitochondrial energy production in sensory hair cells

Some Useful Tools: 
• Magnesium for nerve signaling and protection
• CoQ10 and PQQ for cellular energy support
• Alpha-lipoic acid and antioxidant defense
• Glutathione, the master intracellular antioxidant protecting inner ear cells
• Sulforaphane, which activates the body’s Nrf2 pathway and boosts antioxidant defenses
• Palmitoylethanolamide (PEA) for calming inflammatory signaling
• Anti-inflammatory botanicals that support inner ear health Understanding how these nutrients 
and natural compounds work helps us better protect one of the body’s most delicate and 
fascinating systems.

Stay tuned!
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Thank You! 
Wondrous Roots, Inc.

103 Roxbury Street, STE 300

Keene, NH 03431

603-439-2603

Wondrous Roots | Holistic Nutrition | Keene, NH, 
USA  
Welcome to the Wondrous Roots Online Store!
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