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Tinnitus
Malady of the 215t Century



http://www.m-ww.de/krankheiten/hno/tinnitus.html?gfx=0

TinnItus

Maryam Amouei kargah.com



http://www.iranian.com/Arts/2006/December/Amouie/2.html

Tinnitus
Historical Perspective

 In some of the world’s oldest medical texts
people complain about noise In their ears

(evidenced In papyrus scrolls from
ancient Egypt, clay tablets from Assyria)

The word Tinnitus first coined by:
Gaius Plinius Secundus, or Pliny
the Elder, AD 23, Como




Tinnitus
Historical Perspective

o Aristotle in the 5th
century BC:
"Buzzing In the ears
ceases when a
greater sound drives
out the less”




Tinnitus
Historical Perspective

Jean Marc Gaspard Itard

Avicenna

_ Born: April 24, 1774, Oraison
Born: AD 980, Bukhara, Persia Died: July 5, 1838, Paris

Died: December 10, 1037, Hamedan



Martin Luther, Ludwig van
eethoven & Vincent van Gogh
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All had Tinnitus!


http://eos.bio.tu-darmstadt.de/aglangner/tinnitus-html/sounds/5th.wav

A Brief Review of the
Auditory System

Facial Nerve
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http://www.sciencephoto.com/image/139784/530wm/C0076826-Human_auditory_system, artwork-SPL.jpg


//www.sciencephoto.com/image/139784/large/C0076826-Human_auditory_system,_artwork-SPL.jpg

Sound Transmission to the Auditory
System




So, How Does the Ear Work again?
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Causes of Tinnitus

Noise Exposure
Aging

Ototoxicity
Genetics

Metabolic Disorders
Hearing Loss
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Ototoxic Medications

(initial damage to the outer hair cells, loss of otoacoustic
emissions, results in sensori-neural hearing loss & tinnitus)

« Aminoglycosides ity

o Anti-cancer medications medications,
 Quinine (tonic water)
« Heavy metals

and




Accompanying symptoms

o Stress

* Anxiety

» Depression
e Fear

* Insomnia
 Fatigue




Theories of Tinnitus Generation
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Tinnitus Classification

 Subjective Tinnitus
» Objective Tinnitus

Temporomandibular
joint




Tinnitus due to Left Vestibular
Schwanoma

Source: Weissman JL. Hearing loss. Radiology 1996; 199:593-611


http://radiology.rsnajnls.org/cgi/content/full/216/2/342/F11B
http://radiology.rsnajnls.org/cgi/content/full/216/2/342/F11B

From: Alan H. Lockwood, MD, Robert F. Burkard, PhD,

‘"" Richard J. Salvi, PhD (2004)
X

FIGURE 18-2. Carotid stenosis
with an ulcerated plaque
(arrow) as a cause of pulsatile
tinnitus. Turbulent blood

flow at the site of the stenaotic
internal carotid artery generates
sound waves that are
transmitted to the cochlea. A
loud bruit may be heard, and

a thrill may be palpable.

Image courtesy of Rohit
Bakshi, MD.




Kaltenbach (Department of Neurosciences, Wayne State University)
Theories for Tinnitus Generation
(Cited in Sattinger, 2008, ENT Today)

* |. Increase in neural activity in the auditory system
(neurons are firing at a higher rate, the same way
when we hear a sound)

* [I. An Increase in neural synchrony in the brain
leads to tinnitus. Tinnitus Is a dyssynchronous
signal that can arise from anywhere in the
peripheral or central nervous system and expresses
Itself through the auditory system.



Cortical Plasticity & Phantom Limb Pain
Cortex Map 5

Amputation of Finger

*Index finger & thumb

normally activate
restricted regions of

somatosensory cortex

Amputation of index
finger causes
expansion of thumb Fost Finger Amputation |

region

*thumb region invades
cortical region
normally activated by
index finger

From Salvi, 2006
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How are the functional neuroimaging
techniques used In Tinnitus studies?

Dr. Frank Mirz Tinnitus Lab, Copenhagen-Denmark



Normal State Evoked Tinnitus!

-‘ Altered Tinnitus

(No Tinnitus)




Evoked-Tinnitus Classification

Visual-motor evoked (e.g., Gaze-evoked
tinnitus)

Somatosensory-evoked tinnitus/Cutaneous-
evoked (fingers or external ear) tinnitus

Finger-movement-evoked tinnitus
Somatomotor-evoked tinnitus

Orofacial/Jaw movement evoked tinnitus

Cranio-cervical manipulations of head and
neck

Applying electrical stimulation to the
median nerve and hand region



Orofacial/Jaw-Evoked Tinnitus




rofacial/Jaw-Evoked Tinnitus



https://mail.google.com/mail/u/0/?ui=2&ik=dfad67c6ea&view=att&th=139efe8e90df1197&attid=0.1&disp=inline&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=dfad67c6ea&view=att&th=139efe8e90df1197&attid=0.1&disp=inline&safe=1&zw

Gaze-Evoked Tinnitus




Gaze-Evoked Tinnitus




Underlying factors of evoked
tinnitus

* Peripheral deafferentation

» Crossmodal reactive sprouting of neurons to
denervated synaptic sites (Wall et al.,1987)
(Hypotheses)

« Non-classical auditory pathways become
reactivated as an expression of neuroplasticity
(Moller and Rolins, 2002) (Speculation)






Topics that were Investigated:

1. Exploring the connection between
parental separation and parental mental
health on tinnitus and hyperacusis
disability

2. Exploring the effects of parental
mental health as a risk factor for
anxlety and depression in tinnitus and
hyperacusis patients



International Journal of Audiology

Parental separation and parental mental health in

childhood and tinnitus and hyperacusis disability
in adulthood: a retrospective exploratory analysis

Hashir Aazh, Berthold Langguth & Ali A. Danesh

To cite this article: Hashir Aazh, Berthold Langguth & Ali A. Danesh (2018) Parental separation
and parental mental health in childhood and tinnitus and hyperacusis disability in adulthood:
a retrospective exploratory analysis, International Journal of Audiology, 57:12, 941-946, DOI:




Parental Mental Health in Childhood as a Risk Factor
for Anxiety and Depression among People Seeking
Help for Tinnitus and Hyperacusis

DOL: 10.3766/aaa. 18001

Hashir Aazh*
Ali A. Danesht
Brian C. J, Moorei







More  Nearly
Over the last 2 weeks, how often have you been Not Several than half every

bothered by the following problems? atall days thedays day
1. Feeling nervous, anxious or on edge 0 1 2

2. Not being able to stop or control worrying 1
3. Worrying too much about different things 1
4. Trouble relaxing

5. Being so restless that it is hard to sit still

6. Becoming easily annoyed or irritable

7. Feeling afraid as if something awful might happen

Total __ _  Add ___ , _
Score Golumns * *

If you checked off any problems, how difficult have these problems made it for you
to do your work, take care of things at home, or get along with other people?

Not difficult Somewhat Very Extremely
atall difficult difficult difficult

O O O O




Study Conclusion:

There were no significant
differences in the scores
for THI and HQ between
patients with and without
history of parental
separation but there were
significant differences in
THI and HQ scores
between patients with and
without history of parental
mental health illness.

Clinicians offering
tinnitus and hyperacusis
rehabilitation should
screen patients for
parental mental illness
In childhood, especially
for those with comorbid
depression.



History

Self-performed questionnaires
- Tinnitus Handicap Inventory

- Tinnitus Questionnaire

- Case History Questionnaire
- Tinnitus Severity Grading (E.Biesinger)

Clinical examin
- Otoscopy

+ - Cranio-mandi

examination

ation

bular & neck

- Auscultations

Audiological measurements

- Audiometry

- Psychophysical measurements

- Tympanometry

- Tubal impedance-manometry

- Distortion product OAE

h 4

| Pulsatile tinnitus |

v

tinnitus

Non-pulsatile

¥ L J
[ Arterial | | Venous | Acute Tinnitus -| Paroxysmal
with sudden
hearing loss + * * v
[ + vertigo | [ + Headache | | + Psychiatric | [ +Somatosens. | | Posttraumatic
h 4 h 4 Neck tinnitus 8
- Neuro-vascular | | Acute treatment | — ™I S
examination Conductive w
neural Cran. + cerv. =
- Echo-doppler 3 v il . i CT/MRI =
- :"5',03'\':;""‘? - EEG - OAE ~MRI ~MRI Psych. Imaging & BAEP =
nglo - MRI | - MRI - BAEP - Furosemide Exam. functional EEG
- Blood test . Echo doppler
- BAEP - BAEP -VEMP test exam. for: pp
- Blood - Electro - Liquor Neck | TMJ Neck exam
test cochleography puncture Psych.fxam
v v v v y ¥ 3 v v - PTSD
- Arteriovenous - Sinus - Epilepsy - Otoscleraosis - Noise trauma - MVC - BIH - Depression Disorders - Petrous bone
malformation thrombosis - MVC - Otitis - Chronic - Méniere - Chiari - Anx. disorder Neck fracture
- Sinus thrombosis | | - High jug bulb - Aud. nerve - Middle ear hearing loss ~Endolymphatic “space - Insomnia ™I - Ossicular chain
- Aneurysm - BIH compression aplasia - Prevention hydrops occupying - Somatoform disruption
- Glomus tumor - Overcrowding - Myoclonus - Eustachian tube _Canal dehiscence lesion disorder - Posttraumatic
- Carotid stenosis - Chiari dysfunction Jm——— - Basilar - Suicidality epilepsy
- BIH impression - Carotid dissection
[ | - Perilymphatic
¢ fistula
- Neck trauma
If causal treatment not possible / not successful: symptomatic treatment 'Ot"fhtl’a"’t’a"ma
- Cochlear
I concussion
v v v v
Auditory stimulation Cognitive behavioral therapy Pharmacotherapy Neurobiofeedback Neuromodulation

Abbreviations: BAEP = Brainstem auditory evoked potential, BIH = Benign intracranial hypertension, MVC = Microvascular compression, OAE = Otoacoustic emissions, E @
PTSD = Posttraumatic stress disorder, SOL = Space occupying lesion, TMJ = Temporomandibular joint, VEMP = Vestibular evoked myogenic potential
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Tinnitus Treatments!
Turn off my tinnitus! (Where 1s that “magic pill”?)

“Hells Bells, Hell’s Bells.”







TinnitusTreatment Categories

Medications

Psychological Approaches
(e.g., Cognitive Behavioral
Therapy)

Sound Therapy
Physical Manipulation
Electrical Stimulation
Surgical Approaches

* Amplification (Hearing Aids)

* Biofeedback

* Cochlear Implants/Electrical
Stimulation

* Cognitive Behavioral Therapy
* Tinnitus Reaction
Modification

* Drug Therapy

* Masking/Habituation Therapy
* Tinnitus Retraining Therapy
*TMJ Treatment

* Alternative Treatments
*surgery

Source:


http://www.ata.org/




FIG. 2. An example showing
chronic implantation

of a 4x4 microwire electrode array
in the rat AC and
electrophysiological responses to
acoustic stimulation. A AC areas
before implantation.

B Placement of a chronic
microwire electrode array. C
Frequency tuning curves

were recorded and used to
determine the frequency
representations of the implanted
electrodes in the AC. Responses
in channels such as 1, 2, 3,4, 5, 9,
11, 12, 13, 14, 15, and

16 were well or sharply tuned to
tones, suggesting that these
neurons are located in

the core area of the AC.
Responses in channels

such as 6, 7, 8, and 10 were less
sensitive or broadly tuned to
tones, suggesting that these
neurons are probably near or
located in the belt region. Scale
bar for activity rate is on CHS8.

" 1892 Mz 20988 Nz

Ref: Auditory Cortex Electrical Stimulation Suppresses Tinnitus in Rats
JINSHENG ZHANG , YUPENG ZHANG, AND XUEGUO ZHANG , JARO (2010) DOI:
10.1007/s10162-010-0246-z D 2010 Association for Research in Otolaryngology



Vagus Nerve Stimulation in Rats

Targeted nerve stimulation

Exposure to Intense Noise
Lidad ; o ) "

!

Tinnitus

pathological neural activity using targeted
plasticity. Nature, 470, 101-104

r

After Tone After After Pairing VNS
Exposurealone VNS alone with Multiple Tones
Tone MNAIOS AN -

Vagus Nerve T THTITRTHII
Stimulation

Perception: Tinnitus Tinnitus No Tinnitus

Neural Activity: ~ Abnormal Abnormal Normal




rTMS

 Repetitive transcranial magnetic stimulation
(rTMS) Is an innovative method for locally
modulating brain activity including
Tinnitus.
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Medication Therapy for Tinnitus




Otolaryngol Head

Neck Surg.

http://www.audioloqgy.ora/sites/default/files/publications/R2R Tinnitus ClinicalRes
earch EvidenceBasedPractice.pdf



http://www.audiology.org/sites/default/files/publications/R2R_Tinnitus_ClinicalResearch_EvidenceBasedPractice.pdf
http://www.audiology.org/sites/default/files/publications/R2R_Tinnitus_ClinicalResearch_EvidenceBasedPractice.pdf
http://www.ncbi.nlm.nih.gov/pubmed?holding=dcgwulib_fft_ndi&dr=abstract&otool=dcgwulib&term=25273878
http://www.ncbi.nlm.nih.gov/pubmed?holding=dcgwulib_fft_ndi&dr=abstract&otool=dcgwulib&term=25273878

Supports
Optimal

Hearing
Function?



http://froogle.google.com/froogle_url?q=http://www.tinnitusearringing.com/&fr=AAL7HWxPNFr1zANz3SbmCoMAAAAAAAAAAA
http://www.lifesvigor.com/pimages/445134.jpg
http://www.tinnitusformula.com/detail.aspx?ID=1
http://www.tinnitusformula.com/detail.aspx?ID=12
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Aazh et al, 2019



Initial emotion

Trigger
Tinnitus

Thoughts

More evaluative thoughts “I don’t like my tinnitus.” “It
interrupts everything I do.” “It
affects my relationship, family,

job.” “It is a big monster.” “It is
taking away my silence.” “There is
no peace.” ...

“T will not be able to make
it.” “T will be isolated.” 1
am not normal.”

Physical sensations Emotions

Tense in shoulders and hands, Upset, frightened,
earache, tearful, restless, hopeless, annoyed,
problems hearing angry, sad

Aazh et al, 2019



Hearing Loss and Tinnitus

e Listening hard or straining yourself to hear
better will make your tinnitus awareness more
common.

» Hearing Alids have helped many people to
reduce the anxiety associated with social
Interactions and have improved tinnitus control
and management.



The Consequences of
Untreated Hearing Loss

Those with untreated hearing loss have
significantly higher incidence of feelings of
isolation and depression.

Studies show adults with untreated
impaired hearing have a shorter lifespan
than peers with hearing aids.

Adults with untreated hearing loss *
experience a 30-40% faster decline
in cognitive abilities.

People with a mild hearing loss (less than
25 decibels) are three times more likely to
have a history of falling. Furthermore, each
additional 10 decibels of hearing loss will
increase the falling risk by 1.4 times.

Adults with untreated hearing loss are up to
5 times more likely to develop dementia.

Hear better. Live better, —————




Sound Therapy
and Habituation Therapy
Very promising and noninvasive




Habituation to Sound

New refrigerator 1s loud at first

After a while it is less
noticeable

Not even aware it is present




What is the Goal of Habituation?

 Habituation therapy Is a process in which
tinnitus becomes an unimportant signal even
though it is still there.



Jastreboff suggests two things that are important in the control of
the tinnitus:

1- The patient must habituate to the tinnitus itself, and
2- The patient must habituate to the emotional
consequences of the tinnitus.



Take Home Message

There are many methods which can

help tinnitus patients. Incorporating

a healthy and informative approach

for tinnitus patients in your practice
IS essential.



Thank You

e danesh@fau.edu
e tinnitus@fau.edu
e 5617166250
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