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This book is dedicated
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This book describes Lows and
Highs of Hearing
Disorders, Diagnosis and Treatment and
Related Diseases which is seen in some of my patients in my Family
Clinic.

 


(What You Need to Treat Lows
and Highs of Hearing
Disorders)

 


This e-Book is licensed for your personal
enjoyment only. This eBook may not be re-sold or given away to
other people. If you would like to share this book with another
person, please purchase an additional copy for each reader.

 


If you’re reading this book and did not
purchase it, or it was not purchased for your use only, then please
return to Smashwords.com and purchase your own copy.

 


Thank you for respecting the hard work of
this author.

 


 



Introduction

 


I have been writing medical articles for my
blog: http://kennethkee.blogspot.com (A Simple Guide to Medical
Disorder) for the benefit of my patients since 2007.

 


My purpose in writing these simple guides was
for the health education of my patients.

 


Health Education was also my dissertation for
my Ph.D (Healthcare Administration).

 


I then wrote an autobiography account of my
journey as a medical student to family doctor on my other blog:
http://afamilydoctorstale.blogspot.com.

 


This autobiography account “A Family Doctor’s
Tale” was combined with my early “A Simple Guide to Medical
Disorders” into a new Wordpress Blog “A Family Doctor’s Tale” on
http://kenkee481.wordpress.com.

 


From which many free articles from the blog
was taken and put together into 1000 eBooks.

 


Some people have complained that the simple
guides are too simple.

 


For their information they are made simple in
order to educate the patients.

 


The later books go into more details of
medical disorders.

 


The first chapter is always from my earlier
blogs which unfortunately tends to have typos and spelling
mistakes.

 


Since 2013, I have tried to improve my
spelling and writing.

 


As I tried to bring the patient the latest
information about a disorder or illness by reading the latest
journals both online and offline, I find that I am learning more
and improving on my own medical knowledge in diagnosis and
treatment for my patients.

 


My diagnosis and treatment
capability has improved tremendously from my continued
education.

 


Just by writing all these simple guides I
find that I have learned a lot from your reviews (good or bad),
criticism and advice.

 


I am sorry for the repetitions in these
simple guides as the second chapters onwards have new information
as compared to my first chapter taken from my blog.

 


I also find repetition definitely help me and
maybe some readers to remember the facts in the books more
easily.

I apologize if these repetitions are
irritating to some readers.

 



Chapter 1

 


Hearing Disorders

 


Hearing is one of the most important human
senses.

 


People use the hearing to take in the
information around them and learn from their experiences.

 


To go through life without hearing is not
easy but possible (especially with use of sign language).

 


Hearing refers to the ability to perceive
noise and sounds.

 


The hearing is used to listen to music, talk
to people around the person and assess social and environmental
situations.

 


Humans really have a fairly narrow range of
hearing compared to other species, and the structures that permit
people to hear are vulnerable to many disorders that can harm the
hearing abilities.

 


The difference between listening and hearing
is important.

 


Listening is something that the person does
consciously when the person is trying to interpret or understand a
sound that the person heard.

 


While they are different, without hearing,
the person would not be able to listen.

 


Not being able to hear the world around the
person can often lead to depression and feelings of isolation.

 


Mechanism of Hearing

 


Hearing is the ability to distinguish sound
by detecting vibrations through the ear.
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To understand how people hear and how people
lose hearing, the person must first understand the mechanisms of
the ear.

 


Without each of these components, the person
would not be able to hear effectively.

 


The human ear can be separated into 3 main
parts: the outer ear, the middle ear, and the inner ear.

 


The Outer Ear

 


The outer ear comprises the auricle, which
indicate all visible parts of the ear (the earlobes, helix, etc.),
and the ear canal and ends at the eardrum.

 


The outer ear functions as a way to direct
sound waves through the inch-long ear canal toward the eardrum.

 


The eardrum is a complete membrane covered
with skin externally and a mucous membrane inside.

 


When sound waves get to it, they cause it to
vibrate according the waveform of the sound.

 


If the eardrum is ruptured, it produces
significant pain and possibly infection.

 


The parts of the eardrum moving away from the
lateral process are termed:

1. The anterior malleolar fold and

2. Posterior malleolar fold.
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The Middle Ear

 


The middle ear comprises a small, air-filled
compartment located in the middle of the eardrum.

 


In this compartment are the 3 smallest bones
in the body.

 


These 3 bones are called the ossicles, but
are occasionally colloquially called the hammer, anvil, and
stirrup.

 


These small bones are very important as they
magnify and transmit sound from the eardrum to the inner ear some
twentyfold.

 


A Biological Microphone
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Without these 3 bones to transmit the sound
waves, hearing would be very difficult to achieve.

 


The sound waves are transformed from the
middle ear into electrical signals which can transmit
information to the auditory pathway in the brain.

 


The vibration of the ossicles against a
window at its base produces waves that move through this fluid,
pushing against a membrane in the cochlea that is lined with
thousands of tiny hair cells.

 


This movement lets loose tiny pores in the
hair cells, permitting charged particles (ions) to enter, producing
electric impulses that are picked up by nearby filaments of the
auditory nerve.

 


The cochlea transforms the sound waves into
the language of the brain.

 


The Inner Ear

 


The inner ear is where sound vibrations send
their tiny movements to the cochlea, the organ of the inner ear
that really translates the energy of sound waves into nerve
signals.

 


The inner ear contains a sensory organ called
the cochlea, which is filled with fluid called the perilymph and
lined with thousands of tiny hair cells (about a thousandth of an
inch long) the receptors of the auditory system.

 


When the sound vibrations reach the cochlea,
they travel through the perilymph and induce these hair cells to
move.

 


When the hair cells move, electrical signals
are transmitted along the hearing nerve to the brain.

 


The brain then utilizes these electrical
signals to interpret the sound waves.

 


The Lows of Hearing: Hearing Loss

 


There are 2 main forms of hearing loss.

 


1. Conductive
hearing loss - this happens when there is a problem
in the transmission of sound waves from the external ear, through
the middle ear.

 


The disease processes can happen at any level
along this part of the ear.

 


Conductive hearing loss
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Conductive hearing loss (CHL) happens due to
a mechanical problem in the outer or middle ear.

 


This may be because:

a. The three tiny bones of the ear (ossicles)
are not conducting sound properly.

b. The eardrum is not vibrating in reaction
to sound.

 


2. Sensorineural
hearing loss (SSNHL) - this indicates problems
happening in the cochlea (the most frequent site of disease),
cochlear nerve or brain stem, leading to abnormal or absent
neurosensory impulses.

 


Sensorineural hearing loss is more frequent in adults.
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Mixed hearing loss has parts of both
conductive and sensorineural hearing loss.

 


Even though conductive hearing loss is more
frequent, the greater amount of permanent childhood hearing loss is
sensorineural.

 


Hearing loss can also be separated into
categories to indicate the severity.

 


These categories are:

 


Mild
hearing loss (20-40 dB HL):
mild, cannot hear whispers

 


Mild hearing loss indicates that a person has
problems keeping up with conversations, particularly in noisy
surroundings.

 


People with mild hearing loss do not normally
require a hearing aid.

 


Moderate hearing loss (41-70 dB HL): moderate, cannot hear conversational
speech

 


People with moderate hearing loss also have
problems keeping up with conversations without a hearing aid.

 


Severe
hearing loss (71-95 dB HL):
severe, cannot hear shouting.

 


People with severe hearing loss have to rely
on a powerful hearing aid to hear.

 


They often rely on lip-reading even though
they are using hearing aids.

 


If the person has severe hearing loss, it may
be worth determining if other methods like a cochlear implant or
middle ear implants are a good treatment.

 


Profound hearing loss (>95 dB HL): profound, cannot hear sounds that would
be painful to listen to for a hearing person

 


People with profound hearing loss are
excessively hard of hearing, and mainly depend on lip-reading and
sign language.

 


Hearing loss can be acquired (due to injury
or infection) or a result of genetics and congenital disorders.

 


If the person suspects that he or she may
have hearing loss, it is important to see a qualified audiologist
as soon as possible.

 


Hearing loss is treatable, but the sooner it
is treated, the better.

 


Most people understand that hearing is
important but have difficulty expressing exactly why.

 


The sounds the person hears each day serve to
make the life richer.

 


Birds chirping, a child laughing or the
favorite song have sound value that is intangible, but still shapes
the everyday life in manners that people often take for
granted.

 


The hearing is also a teaching instrument,
warning people of possible danger and permitting people to pick up
on social cues.

 


The sound of fire alarms, a telephone ringing
or a car horn can all be very important in a dangerous
situation.

 


If the person cannot hear the sounds around
the person, he or she may miss something significant.

 


Hearing is one of the most precious senses,
and is essential for remembering the world.

 


A memory is not as crisp if the person cannot
hear what was in the background.

 


Whether the person is recalling the sound of
a favorite band or the mother’s singing voice, hearing is part of
the manner the brain remembers.

 


As everyone knows, there are only 5 senses in
the human body: sight, sound, smell, touch and taste.

 


All these 5 senses are essential for the
normal function of the human being.

 


A malfunctioning or impairment of any of
these 5 senses produces difficulties and an unbalanced growth or
development of a person.

 


The effect of the impairment of any of them
is not of the same degree.

 


The person can still function normally even
though his sense of smell or taste is impaired but not if his sense
of hearing or sight is damaged.

 


It is obvious that the impairment of the
sense of sight is the most devastating.

 


Next is the sense of hearing:

1. Words of love or wisdom;

2. The murmur of wind in the trees;

3. The warning sound of a car horn;

 


The sense of hearing informs, enriches, and
all too often disrupts the lives of humans.

 


It unites people to a world on the move.

 


Hearing is a mechanical sense.

 


It transforms physical movement into the
electrical signals that make up the language of the brain,
translating these vibrations into what people experience as the
world of sound.

 


Such motions as objects rubbing against each
other, air agitated by vocal cords, or gases rushing through a
car’s muffler create cyclical pressure variations in the air: sound
waves.

 


Frequency (number of cycles per second)
establishes the pitch of the sound.

 


Amplitude (width of the pressure variations)
determines volume.

 


The diversity of sounds people can hear
normally varies from 20Hz (cycles/second) to 20,000Hz.

 


The loudest people can handle without
immediately damaging the hearing (standing 100 feet from a jet at
takeoff) carries about a million times more energy than the barely
audible.

 


The sounds people hear stand for a richly
layered mix of frequencies and amplitudes, faithfully transmitted
through a finely engineered apparatus.

 


Some frequencies of sound may be encoded by
the reactions of different hair cells:

1. Cells at the base of the cochlea are moved
by high-pitched sounds

2. Those that line the cochlea as it winds
toward its apex react to increasingly lower frequencies.

 


This explanation is called “place
theory.”

 


The “rate theory,” argues that some sounds at
the low end of the frequency spectrum are encoded by the rate of
neuron activation: the higher-pitched sounds stimulate neurons to
activate more rapidly.

 


The Brain Gets and Sends Messages

 


Signals from the ear transmit the bare
sensation of individual constituents of sound.

 


It is in the brain that people perceive
sounds, become aware of them and interpret what they mean.

 


The process begins as information from the
cochlea moves through the inferior colliculus in the brain stem, up
through other nervous structures to the thalamus, a central
switching station for the senses.

 


These lower brain centers synchronize signals
from the two ears, allowing people to locate sounds, and react to
sounds of danger so people can take immediate action without
conscious thinking.

 


Most conscious perceptual processing happens
in the auditory cortex, a part of the brain’s evolved outer layer
that lies along the side of the head, in the temporal lobe.

 


Specific parts of the auditory cortex decode
data from the cochlea about sound volume, rhythm, and pitch.

 


With connections to parts of the brain that
store memories and regulate emotion, people understand and respond
to what people hear

 


Information flows both ways.

 


Feedback from cortex to cochlea magnifies
some signals while stopping others.

 


This fine-tuning permits people to hear
distinct conversations in spite of background noise, rather than a
disharmony of sound.

 


Words and Music

 


A main function of human hearing is its
response to speech, the principal way people connect and
communicate, emotionally and intellectually.

 


Language emphasizes the critical importance
of hearing in brain development.

 


There is evidence that infants who hear more
words from their parents are taught to read earlier and do better
in school than their peers.

 


Speech sounds are largely processed as words
in Wernicke’s area, the part of the dominant (normally left) brain
hemisphere that is dedicated to language.

 


Signals also go to the corresponding region
on the opposite side of the brain, where tone and rhythm (the music
of speech) are decoded.

 


Music itself graphically demonstrates how
complex and powerful hearing perception can be.

 


People are often deeply affected as melody,
harmony, and rhythm influence widespread brain regions involved in
movement, attention, memory, emotion, and language.

 


The effect of music on the brain has been
used as rehabilitation therapy for people after stroke and brain
injury, and to improve the lives of people with brain disorders
from autism to Alzheimer’s disease.

 


With age, the increasingly loss of hair cells
indicates less acute hearing, especially in the higher
frequencies.

 


The decline is normally more obvious in men
than in women.

 


The process is greatly sped up by exposure to
loud sounds.

 


About 5.2 million children and 26 million
adults have significant noise-induced hearing loss.

 


Some studies have determined, even in 20- to
30-year-olds, a link between blunted hearing and the careless use
of listening devices with headphones and ear buds.

 


Hearing needs to be protected for more than
its own sake: a number of studies link hearing loss and cognitive
decline, and link it to a higher risk of falls.

 


People must avoid noise-induced hearing loss
by decreasing exposure to sounds loud enough that people must
increase their voices to be heard.

 


When the person must be inside a very noisy
environment (e.g., operating a lawn mower or leaf blower), the
person should wear earplugs.

 


If the person utilizes a personal listening
device, the person should keep the volume moderate.

 


As one of the most important senses, hearing
permits people to connect to the world for many very important,
even critical reasons.

 


Most importantly, hearing connects to people
permitting them to communicate in a way that none of the other
senses can accomplish.
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