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THE VESTIBULAR SYSTEM: GIVING YOU A HEAD START IN YOUR “DIZZINESS” JOURNEY
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Introduction

Are you feeling “Dizzy”?

Dizziness is a term used to describe a wide range of symptoms that may include feeling off balance, faint,
woozy, foggy, light-headed, the sensation of spinning or moving (vertigo), feeling disconnected, disoriented,
feeling visually “off”, and the list can go on. Many individuals also find it difficult to describe the sensation they
feel. It can be especially hard to explain something to someone when no one else can see it. This can even lead
people to question whether they're feeling “dizzy” or just crazy! Well, this resource is here to tell you... you're
NOT crazy, and help might be just around the corner.

Let’s start by answering a few quick questions to help get you on the right path.

Do you experience dizziness while laying down, rolling over in bed, looking up or down, quickly turning your
head to check your surroundings, or navigating a grocery store? Are you often off-balance when you close your
eyes, move too quickly, or even while standing still? How about a persistent feeling of unsteadiness or the
sensation of swaying as you walk? If you answered yes to any of these questions, it’s possible that you may be
dealing with a vestibular disorder. 1t is important to always consult with your doctor first to rule out any
potentially serious underlying conditions. However, if the root cause is related to the inner ear, Vestibular
Rehabilitation could play a key role in your path to recovery.
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Dizziness vs. Vertigo

Dizziness is a general term that is used to describe many
sensations as mentioned above, which includes vertigo.

Vertigo is a specific type of dizziness that is characterized by a
“spinning” sensation or sensation of motion, and accounts for
approximately one in four cases of all dizziness complaints *.

Does it matter how you describe your dizziness?

While it’s still beneficial to think about and do your best to
describe what it is you're feeling to your health care provider, it
does not have a lot of weight in figuring out a cause. So, no need
to stress on this part! You will be asked many other questions
related to your symptoms that will help put the puzzle pieces

together.

Who gets “Dizzy”?
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Umbrella Term A Specific Type of
escribes many sensations Dizziness

+
, : ’ * ; Ll
Including vertigo, Characterized by a
disequilibrium, off balance, “spinning” sensation or
light-headed, sensation of motion i ;

nausea, sensitivity to Accounts for approximately
motion, fogginess, one in four cases of all
disoriented dizziness complaints

Balance and dizziness problems may occur suddenly,
without warning, or may result from trauma (e.g. car
accident, falls), inner ear infections, medication, tumors,
aging, brain-related issues, or other underlying medical
conditions. These disorders can be triggered by
movements or events that were previously not
problematic and can be debilitating if left untreated.

In other words, the short response to the question “who
gets dizzy?” is that anyone can!

Many patients visit multiple healthcare practitioners over months or even years before they receive an accurate

diagnosis, delaying treatment and slowing recovery.

Being your own advocate is important!

Dizziness can be a complicated and frustrating symptom for both patients and healthcare providers. The
challenge comes from the various ways people express it and the various causes. This can make diagnosing and
deciding on the right medical management challenging. However, being well prepared with important
information for your medical appointment not only speeds up the process, but also empowers you to be an
effective advocate for your health. This E-book aims to provide you with a head start in doing just that.
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Who should you see?

Although some vestibular disorders can be quickly diagnosed and sometimes treated by your doctor or other
health care provider, some require the assessment and expertise from multiple health care professionals and
specialists, including a physiotherapist with training and experience in vestibular conditions, called a vestibular
therapist. A thorough vestibular assessment by a skilled vestibular therapist can play an important role in
figuring out a cause and guiding further referrals if needed. You do not need a specific doctor referral to see a
vestibular therapist, and appointments are generally available quickly, making this a great starting point.
Working together with the right team of experts is essential for achieving the best possible recovery.

Why is it important to seek help sooner than later?

Fall risk!

e People who are dizzy have an increased fall risk, particularly falls resulting in fractures and other injuries
with associated disability and risk of death.’

e Adults with an inner-ear dysfunction are up to 12 times more likely to have a serious fall. 7
Quality of Life!

e An estimated 33% of all adults with chronic imbalance experience problems performing activities of daily

living such as bathing, dressing and eating,’ as well as the ability to participate in school, work, extra-

curricular activities, social activities, and travel.

Children with vestibular disorders can face impairments of motor development and balance and learning

challenges at school.?®

e Vestibular disorders are often linked to cognitive, emotional, and social stress and can leave a person
feeling very isolated and alone in their suffering as well as lead to anxiety, depression, and/or an overall
decline in mental health status.

Timing matters!

e Starting treatment early for a vestibular disorder can help reduce
the risk of symptoms turning chronic and impacting your quality of life.
e Timely physiotherapy referrals may be beneficial in helping reduce
the fall risk among adults with varying diagnosis of dizziness.

e Atypical approach may be to avoid the things that trigger dizziness
with a “learn to live with it mentality, however this may in fact slow
recovery.
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Chapter 1: Introduction to the Vestibular System
What is the “Vestibular System”?

The vestibular system includes parts of the inner ear and brain that help control balance and eye movement. It
consists of a tiny membranous structure called the labyrinth that is encased in the temporal bone of the skull
and is comprised of a complex network of 3 semi-circular canals filled with fluid, 2 otolithic organs called the
utricle and saccule, and sensory cells that respond to changes in head movement and position. There is also a
vestibular nerve that relays this information about head motion and position to the brain. The vestibular system
connects the inner ear, the eyes, and the brain through one of the fastest reflexes in the human body called,
the vestibular-ocular reflex (VOR). This VOR is considered one of the most important reflexes for everyday
movements because it allows images observed in the world to remain clear and stable when the head is in
motion. This is an important reflex to remember when we start talking about what can go wrong.

Let’s look at an example of how this works.

» Hold your thumb out in front of you or focus your eyes on a target in front of you. Now turn your
head side to side just a small distance while keeping your eyes focused on that target. Now
increase your speed and go as fast as you can without your target going blurry. Does the target
stay clear? Do you feel dizzy?

The image should stay clear, and it should not trigger any large amount of dizziness. This is the work of the
vestibular-ocular reflex (VOR). When we move our head, our eye muscles are triggered instantly to create an
eye movement opposite to that of our head movement and at the same speed to keep the image clear. For
proper functioning, this signal needs to be the same on both sides, so the brain knows the information coming
in is accurate.

Without the VOR, when walking down the street, it would be nearly impossible to read signs or even recognize
faces and make it difficult to walk straight.
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Chapter 2: What is a Vestibular Disorder?
WY o B " q! " A “Vestibular Disorder” is a condition that
> ‘ ] affects the vestibular system (parts of the inner
=y ear and brain that help control balance and eye
movement), and can result in a range of

symptoms that may include, but not limited to:

e Vertigo

e Dizziness

e Imbalance

e Nausea

e Difficulty with coordination and vision

e Motion sensitivity

e Hearing loss and/or tinnitus (ringing in the
ears)

e Clumsiness and frequent falls

e Brain fog
e Change in cognitive “sharpness”
e Feeling emotionally disconnected from people or surroundings

Someone can have a peripheral vestibular disorder (affecting parts of the inner ear), a central vestibular
disorder (affecting parts of the brain), or just to make things more complicated, can have a combination of
both. Vestibular disorders can result from or be worsened by injuries, genetic or environmental conditions,
underlying neurological conditions, or occur for unknown reasons. Common causes include inner ear infections,
head injuries, certain medications, and aging.

Chapter 3: How is a Vestibular Disorder Diagnhosed?

There are more than 25 known vestibular disorders, and many of them share common symptoms and traits.
Diagnosis therefore requires a combination of history taking,
assessing symptoms and clinical presentation, and specific
clinical tests.

It’s important to know that vestibular disorders cannot be
diagnosed by simply looking into the ear, because the inner
ear is too deep to see. However, the eyes serve as a valuable
window to the vestibular system due to the connection with
the eyes, the inner ear and the brain. For example,
Nystagmus, a rapid and involuntary eye movement, can be
present with a range of conditions. The pattern of nystagmus
observed can
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play a critical role in diagnosing certain types of dizziness. For instance, the
nystagmus from an inner ear problem that is not sensing motion well, will
follow a specific pattern that is different from the nystagmus observed from a
problem related to the central vestibular system involving the brain.
Nystagmus can sometimes be observed in room light, but not always. The use
of special equipment that can record this eye movement, called Video Frenzel
Goggles, is critical in detecting certain conditions and improving diagnostic
accuracy. These goggles are talked about in more detail in the next chapter.

Some vestibular disorders can be quickly diagnosed by your doctor or other health care provider, while some
require the assessment and expertise from multiple health care professionals and specialists.

Chapter 4: Video Frenzel Goggles: What are they and how do they assist in

diagnosis?

The video Frenzel Goggles use a high-resolution camera to
record eye movements during tests. Worn by the patient,
these goggles offer clinicians a magnified view of the eyes in a
dark environment, allowing them to identify and analyze
subtle eye movements like nystagmus. In well-lit conditions,
the eyes can focus on a target and mask certain types of
nystagmus. By blocking out vision with the goggles, clinicians
can better observe nystagmus that my otherwise go
unnoticed.

In summary, Video Frenzel goggles are a non-invasive and safe diagnostic tool that provide valuable
information for the assessment and management of vestibular and balance disorders.

A Vestibular Therapist or physiotherapist who utilizes the Video Frenzel Goggles can serve as a valuable starting
point in determining if further tests or referrals, in collaboration with your medical doctor, are necessary.

Chapter 5: Is there treatment for a Vestibular Disorder?
The short answer is YES! In most cases

While damage to the vestibular system can be temporary or permanent, there are vestibular rehabilitation
exercises that can teach your brain how to rely on other senses, such as vision and body sense, to compensate
for any deficits. This means that symptoms and functional problems associated with vestibular disorders are not
necessarily permanent and can be greatly diminished or even eliminated altogether. There is strong research
that shows the brain can change with rehabilitation! This is called compensation.

VESTIBULAR EBOOK | wwWW.MOMENTUMHEALTH.CA 6
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So, what is Vestibular Rehabilitation?

Vestibular rehabilitation includes various exercises and
techniques to help restore balance and alleviate
symptoms. These exercises can involve moving your head
and eyes, challenging your balance, and exercises that
gradually expose you to movements or environments that
trigger mild to moderate symptoms to desensitize your
response. If your problem involves loose crystals, a
condition called BPPV, then treatment may also involve a
series of repositioning maneuvers and can often be
resolved within several treatments with a physiotherapist.

In summary, the goal of vestibular rehabilitation is to help your brain fully compensate, to improve your ability
to function in daily activities and reduce the risk of falls or other accidents.

A skilled vestibular therapist will begin with a thorough evaluation of your vestibular system to determine its
functioning. Based on this assessment, they will develop a personalized treatment plan that considers the
severity of your symptoms and your individual response to therapy. The research shows that an individualized
plan is more effective than a general plan of exercises. This plan will specify the appropriate duration and
frequency of treatment required to effectively address your condition and will be based on the underlying
cause.

Chapter 6: A Vestibular Assessment: What to expect

A vestibular assessment typically lasts an hour. It always begins with your vestibular therapist asking you
questions about your condition. This is followed with an examination that includes a series of clinical tests to
look for signs of a vestibular disorder and screen for more serious conditions. For some of these tests, you will
wear the Video Frenzel Goggles that block out the light for a few minutes. Here are a few tests that are typically
included:

b e Balance and walking tests

e FEvaluating eye movements and looking for
nystagmus

e Head Impulse Test

e Dynamic Visual Acuity

e  Positional tests (Dix-hallpike and Roll test)

Additional tests:

| These tests are not performed in a typical vestibular

- assessment and require special referrals. They may be
7 | considered depending on the patient’s history and
examination findings. These may mclude hearmg tests, laboratory tests, caloric testing, Video Head Impulse
Test (VHIT), rotary chair or Vestibular evoked myogenic potentials (VEMPs).
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Other tests may be done by your doctor or medical specialist such as blood work, heart rate and blood pressure
monitoring, imaging such as CT or MRI scans and medication review.

What if all tests are normal?

When comprehensive vestibular testing is all normal, this too provides valuable information as it can then
potentially rule out a primary vestibular disorder. Other conditions, including vestibular migraine, dizziness
related to anxiety, dizziness from heart conditions or blood pressure/heart rate abnormalities, as well as
conditions such as persistent postural perceptual dizziness often have normal results on vestibular
assessments at the bedside and in the laboratory. In these cases, vestibular tests may assist the clinician in
avoiding unnecessary management strategies or treatments (l.e. Vestibular-suppressant medication or
vestibular rehabilitation for patients with no vestibular disturbance).

Summary of vestibular testing:

For individuals experiencing dizziness, beginning P
with a comprehensive vestibular assessment
conducted by a trained therapist using Video
Frenzel goggles can typically identify vestibular
issues on one or both sides. The assessment can
also screen for other problems not related to the '
vestibular system, that may require additional
referrals. Laboratory vestibular tests are not
included in the routine examinations conducted

by vestibular therapists or medical doctors and

are done in specialty clinics. However, they can

be recommended as a referral if necessary and

can enhance diagnostic accuracy in some cases.

Chapter 7: Common Vestibular Disorders
There are 25 known vestibular disorders. We will be focusing on the more common ones.

Benign Paroxysmal Positional Vertigo (BPPV)

BPPV is the most common vestibular disorder, characterized by brief episodes of vertigo triggered by changes in
head position. It occurs when tiny calcium crystals in the inner ear become dislodged and disrupt the normal
fluid flow in the semicircular canals, sending incorrect signals to the brain. Symptoms include spinning
sensations when moving the head, especially when lying down, rolling over, or bending over. Diagnosis involves
a physical examination and specific maneuvers like the Dix-Hallpike test, which can provoke vertigo and
nystagmus (rapid eye movement). BPPV is treatable through a series of head-positioning maneuvers, such as
the Epley maneuver, which helps move the crystals back into their proper position. While BPPV can resolve on
its own, treatment can be life-changing for those affected, although recurrence rates are high.

Vestibular Neuritis
Vestibular Neuritis is caused by inflammation of the vestibular nerve, disrupting balance and spatial orientation.
This leads to
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vertigo, dizziness, nausea, and difficulty walking. Symptoms can last from hours to days, with lingering effects
potentially persisting for weeks or months. The condition is often linked to viral infections but can also result
from bacterial infections, head injury, or certain medications. Diagnosis is based on the patient’s history,
physical exam, and sometimes specialized equipment like Video Frenzel Goggles. Treatment involves vestibular
rehabilitation exercises to help the brain compensate for the balance deficit, with medication used to manage
acute symptomes.

Labyrinthitis

Labyrinthitis is an inflammation of the labyrinth in the inner ear, affecting both balance and hearing. It shares
similarities with Vestibular Neuritis but is distinguished by symptoms like hearing loss, tinnitus, and a feeling of
fullness in the ear. Labyrinthitis can be caused by infections, head trauma, or other factors. Treatment is similar
to that of Vestibular Neuritis, focusing on managing symptoms and promoting recovery through rehabilitation
exercises.

Vestibular Migraines (VM)

Vestibular Migraines are episodes of dizziness or balance issues linked to migraines. They are the most common
cause of episodic vertigo in adults and children. Symptoms include spontaneous dizziness, motion intolerance,
and sensitivity to light and noise, among others. VM is underdiagnosed, and its exact cause is unclear but is
believed to be related to changes in blood flow and nerve activity in the brain. Diagnosis involves a specialist
familiar with the condition, and treatment focuses on managing triggers, lifestyle changes, and vestibular
rehabilitation for lingering symptomes.

Meniere’s Disease (MD)

Meniere’s Disease is a progressive condition affecting the inner ear, leading to sudden attacks of vertigo,
tinnitus, hearing loss, and a feeling of pressure in the ear. The cause is thought to be related to an abnormal
buildup of fluid in the inner ear. Diagnosis is challenging due to the lack of a definitive test and the similarity of
symptoms to other conditions. Treatment aims to reduce vertigo attacks and manage hearing loss and tinnitus
through lifestyle changes, medication, and sometimes surgery.

Persistent Postural Perceptual Dizziness (PPPD)

PPPD is a chronic vestibular disorder characterized by persistent dizziness, unsteadiness, and non-spinning
vertigo lasting for three months or more. Symptoms are often worse when standing, moving, or in busy places.
PPPD often follows an initial vestibular disorder but persists beyond the expected recovery period. Treatment
includes vestibular rehabilitation, cognitive-behavioral therapy, and sometimes medication, focusing on
reducing dizziness symptoms and improving quality of life.

The neck!

Even though this is not a vestibular disorder, it is important to acknowledge the neck's role in certain types of
dizziness. The neck can be the main cause, termed cervicogenic dizziness, or be a contributing factor. It is
important to understand that one can experience multiple types of dizziness and causes at the same time.

Although this field of research is still evolving, assessing the neck and offering advice on posture and tension
relief in targeted areas could be considered as a treatment option.

VESTIBULAR EBOOK | wwWW.MOMENTUMHEALTH.CA 9
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Concussions or mild Traumatic Brain Injury (mTBI) and Persisting Post Concussion Symptoms

Dizziness is a common symptom after a concussion, and for several reasons. Some of these reasons may involve
injury to the vestibular system (which affects the inner ear and its communication with the brain), the visual
system (and its communication with the brain), the autonomic system (responsible for functions like heart rate
and digestion, managed autonomically by the body), as well as the neck and other causes.

Dizziness after a concussion will sometimes resolve on its own within the first few days, while other times the
dizziness may persist.

A comprehensive concussion evaluation considers a range of factors contributing to symptoms. It may involve a
vestibular assessment, but the various parts of the exam may vary based on the persons individual symptoms
and concerns, as well as include other screening tests.

Assessing and treating post-concussion symptoms requires teamwork, with referrals to specialists as necessary
and effective communication among the health care professionals involved.

These are both topics of their own that require separate attention and discussion

A comprehensive concussion evaluation considers a range of factors contributing to symptoms. It may involve a
vestibular assessment, but the various parts of the exam may vary based on the persons individual symptoms and
concerns, as well as include other screening tests. Assessing and treating post-concussion symptoms requires
teamwork, with referrals to specialists as necessary and effective communication among the health care
professionals involved.

These are both topics of their own that require separate attention and discussion.

Chapter 8: Living With a Vestibular Dysfunction

Coping with vestibular dysfunction can be challenging and isolating, but there are several strategies that can
help. A few lifestyle changes can help manage symptoms and
improve quality of life. These include but are not limited to the
| following:

° Proper sleep and hydration are important to help the body
function properly and reduce symptoms of dizziness and fatigue.
° Stress and anxiety can exacerbate symptoms of vestibular
dysfunction, so learning stress-management techniques and
seeking emotional support as well as counselling can be helpful.

° Regular exercise and balance training can help reduce
symptoms. It is important to always ensure you can safely perform an exercise and have a spotter when
needed. If in doubt, speak with your healthcare provider before starting.

e Finding support from friends, family and support groups can provide emotional support and practical
assistance.

¢ Maintaining a positive outlook and finding purpose despite vestibular dysfunction may involve pursuing
hobbies and
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interests, volunteering, or focusing on other areas of life that bring joy and fulfillment. In other words, if
you love it... do it!

Chapter 9: Conclusion

Vestibular dysfunction can be a challenging and debilitating condition, but with the right diagnosis, treatment,
and lifestyle modifications, it is possible to manage symptoms and improve quality of life. The “Vestibular
Journey” is exactly that, a journey that is unique to each person living with a vestibular disorder and therefore
needs to be managed in a compassionate, holistic, person-centered way.

We hope this e-book serves as a valuable starting point for those looking to expand their knowledge of
vestibular dysfunctions and find direction, whether it be for you or for a loved one. Nevertheless, it is crucial to
always seek personalized advice and treatment from a qualified healthcare professional. Here at Evidence Sport
and Spine and Momentum Health, we are here to serve you and guide you to the right practitioner. Remember,
we are here to assist you every step of the way in your journey to recovery!
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