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Importance??
1/2/3/....=%26 billion annually
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causes

| Specialized neuro-/otologist |

History

Self-performed questionnaires
- Tinnitus Handicap Inventory
- Tinnitus Questionnaire
- Case History Questionnaire
- Tinnitus Severity Grading (E.Biesinger)

Clinical examination
- Otoscopy
- Cranio-mandibular & neck
examination
- Auscultations

Audiological measurements
- Audiometry
- Tinnitus matching
- Loudness Discomfort Level
- Tympanometry
- Tubal-impedance-manometry
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| Pulsatile tinnitus | Non-pulsatile
tinnitus
T
v ¥
[ Arterial | [ Venous | [ Acute Tinnitus | {Paroxysmal |
with sudden
hearing loss v v v Y
[+ Vertigo | | + Headache | [ + Psychiatric | [ +Somatosens. | | Posttraumatic
4 Neck tinnitus
- Neuro-vascular | [ Acute treatment | s ™) v
examination | Conductive | neurarly Cran. + cerv.
- Echo-doppler 7 1 3 ‘ CT/MRI
'2"5?83;'“' _EEG _OAE “MRI _MRI Psych.| [imaging&  ||BAEP
BI"5 :‘ - MRI < - MRI - BAEP - Furosemide Exam. functional EEG
- Blood test "BAEP _BAEP “VEMP test exam. for: Echo doppler
- Blood - Electro - Liquor Neck [TMJ || Neck exam
test corticography || puncture PSYCh-:xam
I
A y 4 y v A A A4 Y - PTSD
- Arteriovenous - Sinus - Epilepsy - Otosclerosis - Noise trauma - MVC < BIH - Depression Disorders - Petrous bone
malformation thrombosis - MVC - Otitis - Chronic ~Ménidre ~Chiari - Anx. disorder Neck fracture
- Sinus thrombosis | | - High jug bulb - Aud. nerve - Middle ear hearing loss  Endolymphatic ~Space - Insomnia ™) - 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 N Vil tumor ~Basilar - Suicidality epilepsy
- BIH impression - Carotid dissection
[ l T - Perilymphatic
$ fistula
- Neck trauma
If causal treatment not possible / not successful: symptomatic treatment "cmc .:WW'U"“
= Cochlear
| concussio
B - - - B -
Auditory stimulation Cognitive behavioral therapy Pharmacotherapy Neurobiofeedback ‘Neuromodulation

Abbreviations: BAEP = Brainstem auditory evoked potential, BIH = Benign intracranial hypertension, MVC = Microvascular compression, OAE = Otoacoustic emissions, PTSD = Posttraumatic stress disorder,

SOL = Space occupying lesion, TMJ = Temporomandibular joint, VEMP = Vestibular evoked myogenetic potential
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Pathophysiology
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Evaluations 1| | TP
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Tinnitus Network

Auditory cortex

Attention Network
Distress Network

Memory Network



Managements

« Hearing Aid/ CI
« Sound Therapy

« CR Neuromodulation
« rTMS/ DBS/ VNS/ tDCS
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Transcranial electrical stimulatior
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Candidates

-Research -Mechanisms
-Clinical? -Effects

-Electrode montage
-Intensity
-Sessions
-Duration
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Efficiency & Mechanisms
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*How effects?
(Anode/ Cathode)
(Excitatory/ Inhibitory)

(Depolarization/ Hyperpolarization)
(FOC&I/ Widespread) Anodal Stimulation hodal Stimulati
(DLPFC/ LTA/ Bifrontal) eosaImutor
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Efficiency & Mechanisms | .| (| |

Tested for:
Depression/ Cognitive/ Language/ Working Memory/ Migraine/ anxiety , .....

EFFECTS

*Does it work?
- Tinnitus Loudness
- Tinnitus annoyance
- Long term (?)
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Safety I )

Approved Safety just for ..........

Faarr 5 2wkl he lmive f0a 1008 andunmt mdb 2073 Poum L S0r wore (dumard * o accormar aher cre st

- . CORET Tt i SDDCS edieen 2 o dianamlang aszeds,
Side effects: —

-skin redness, itching, and tingling
-headache, nausea, and dizziness
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Bimodal Neuromodulation for Tinnitus
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JMIR Res Protoc. 2019 Sep 10.2196/13176
Noninvasive Bimodal Neuromodulation for the Treatment of Tinnitus
Brendan Conlon , et al



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6789422/
https://dx.doi.org/10.2196%2F13176
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conlon%20B%5BAuthor%5D&cauthor=true&cauthor_uid=31573942

Protocol & Guidelines (| |

-FDA ...

-AAA ...
-ATA ...
-BTA ...

-Different Countries Legal
(In US/ In IRAN??)
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Clinical Use?

e

« Extremely safe

» Induces neuroplasticity and
modulates neuronal activity both

focally and nonfocally

- Not FDA approved for use on the
brain

« Potentially synergistic with
medications
» Likely to cause mild side effects

« Most likely to affect your current
practice—when video gamer comes

into the ED with scalp burns from
DIY TDCS

« A potential therapy for many
psychosomatic medicine disorders
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Future Perspective of tDCS use In Tinnitus
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Future Perspective (tDCS use.in Tinnitus)

Guidelines
(candidate/s\g\gnulation protocol)

Objective

measures ‘Long term Tinnitus Clinics

effects

Efficiency Evaluation
(global)
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Cognitive effects
(attention/memory)
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2S opportunity
Albert Einstein



