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'Hyoc 7tov ylvetal avTIANITog yia 0100 TNUA AVe TWV
5 ASTTTOV, YWPIC EEWTEPIKO NYTTIKO 1] NAEKTPIKO
epebloua Tov koyAla 1] Tponyndevta akovoTiko
TPAVUATIONO

Hazell JWP. Models of tinnitus: Generation, perception, clinical implications. In: Vernon
JA, Moi1ier AR (eds).Mechanisms of tinnitus. Needham Heights, MA: Allyn and Bacon,

1995: 57-72.



To 10% TOU YevIKOU
TTANBUCOU avapEpel EPPOES
Movo 10% a1rdé auTtoug €Xouv
EVOXANTIKEC EUPOEC

[a TV TAciowneia Tou 10%,
apkei N dlgpelivnon TTou va
emPePalwvel OTI dev
UTTOKPUTITETAI KATTOIA
TTaBoAoyia TTou eKdNAWVETQI
e euPoeg

()¢ Bepartreia voeital 0xl HOVO
TTANPNS KATAOTOAN TWV
eMPBowWwV aAAd kal n ouveéxion
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15% avagepovv eufoeg o€ Tpeic aveEapTnTeg
Kataypageg oe AyyAla, Xovnoia, Itaiia

70 ekatoppvpla otnv Evpwmn

8% O1aTtapAcoel EAAPPA EWC LETPLA AEITOVPYIEC
OTIWC 1] CUYKEVTPWOT] KAl O VITVOC

0,5% OlaTapaocoel KaBoploTIKA TO MTTEDO
TO10TNTAC TNC (WONC

[TAetoynepia aocBevwv mov avadnta 1atpikn Pondeia
AVNKEL OTO AVAOTEPA KOLVOVIKOOTKOVOLIKA OTPWLLOLTOL
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Age, mean (SD) 37 (+/-10.7)
Sex
207 (75.5%)
Women 67 (24.5%)
Smoking
No/ in the past 148 (56.3%)
Yes 115 (43.7%)
Alcohol 89 (34.1%)
Musculoskeletal Disease 43 (54.4%)
Sound Engineer/ Musician
173 (65.3%)
03 (34.7%)
Ear Protection 28 (53.8%)
Musicians Hearing Handicap Index (MHHI), mean (SD) 18.6 (16.6%)
Abnormal PTA 164 (59.9%)
Tinnitus 147 (53.6%)




Attia Eyowv
()

NevpoaroOnprog

Bapnkota

Bapnkola aywyuotntae 7%

AyvmoT 7,5%
NevpoAoyikeg 5,8%
O1ATAPAYES
Wuylkee O1aTaAPaYEC 2,2%
Evookpivikeg 2.2%
O1ATAPAYEC




Years of exposure, mean (SD)

13.8 (8.4%)

Type of primary instrument

Years of exposure, mean (SD)
Typeof primary instrument
75 (27.4%)
| Percussions  ELICERLH
18 (6.6%)
50 (21.5%)
 Brass YRy
40 (14.6%)
39 (14.2%)
82 (36%)
Yes 146 (64%)




[TooooTa eppavionc eppowv pe paomn v
nafoloyla

O

Noonua II0avotnta eppaviong

eufowv
Kpilon Meniere 100%

AKOVOTIKOC TPpAVUATIONOC  50-90%

AxovoTtiko Nevpivoua 70% (Gompell 2013)
Awpviola Bapnkola 50%
IIpeoPfvakovoia 70%

QtotofikotTnTa 30-50%

Kogpwon (mAnBvouoc oe 27-70% (Quaranta,
QVOLLLOVT] V1O KOYALQKN 2004,Kompis 2012)
| eugutevon)




Author, Year

Research Hypothesis

Tinnitus

Prevalence

Hasson,2009 Correlation of stress and hearing problems 19%
Jansen 2008 Musicians a unique group/PTA not enough 17%
Kahari 2003 Tinnitus prevalence in jazz/rock musicians and normal controls 48%
Mendes 2007 Use of self protection measures 47%
O. Brien 2014 Use of ear plugs 34%
Stormer 2015 Audiological profile of Norwegian rock musicians vs normals 19,8%
Luders 2016 Difference in tinnitus between different instruments 72%
Pouryaghoub, 2017 Prevelance of tinnitus in musicians 51.2%
Pawlaczyk-Luszczynska, Assessment of music students’ hearing in relation to their exposure to excessive sounds. 32.1%
2017

Dinakaran, 2018 Assessment of professional musicians’ hearing hearing deterioration. awareness of ear 38.2%

protection devices, presence of tinnitus, measurement of temporary threshold shift
Schmidt, 2019 Analysis of the relationship to an estimation of the cumulative lifetime sound exposure 35%

(sound measurements and previously validated questionnaires) and the average hearing
threshold of 3, 4, and 6kHz
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TINNITUS HANDICAP INVENTORY Date:

Name Score:

The aim of this questionnaire is to find out what problem tinnitus might be
giving you. Tick yes, sometimes, or no for each question.

YES SOMETIMES NO

F1 Because of your tinnitus is it difficult for you
to concentrate?

F2 Does the loudness of your tinnitus make it
difficult for you to hear?

E3 Does your tinnitus make you angry?

Fa Does your tinnitus make you feel confused?

Ccs5 Because of your tinnitus do you feel
desperate?

E6 Do you complain a great deal about your
tinnitus?

F7 Because of your tinnitus do you have
trouble falling asleep™?

(@231 Do you feel as though you cannot escape
your tinnitus?

Fo Does your tinnitus interfere with your ability

to enjoy social activities such as going out
to dinner, cinema®?

E10 Because of your tinnitus do you feel
frustrated?

c11 Because of your tinnitus do you feel you
have a terrible disease?

F12 Does your tinnitus make it difficult for you to
enjoy life?

F13 Does your tinnitus interfere with your job or
household responsibilities?

F14 Because of your tinnitus do you find that
you are often irritable?

F15 Because of your tinnitus is it difficult for you
to read”?

E16 Does your tinnitus make you upset?

E17 Do you feel that your tinnitus has placed
stress on your relationship with members of
your family, friends?

F18 Do you find it difficult to focus your attention
away from your tinnitus and on to other
things?




25 £PWTNOEIC-ONAWOELC (TPOCANYPT, EVTIAOT),
ovvaloOnua)

EVAnmto
I'pr)yopo ot CLUUTANP®WOT)
A& loAoynon

TTOTE: 0 UEPIKES (POPEC:2 TTAVIA:4
Aupeco okop 0-100
Xpnowo yia ektiunon fapvumntac kat
apakoAovOnon



Tavtomoinon ovyvotntag
Tavtomoinon evraong epufowv (loudness match)
EAdytotn evtaon nyokaAvync (masking)

To epebiopa etvatl SLVATO va AAAEEL TO YAPAKTHPA
TV euPowv



Tionitus andicap inventory | ————
{ | |
Tinnitus Questionnaire (German version) * |
4

Tinnitus Reaction Questionnaire P [ 2011 - March 2015
B August 2006-2010

Tinnitus Handicap Questionnaire F . pre-July 2006

;
Tinnitus Functional Index N —

Tinnitus Beeintrachtigungs Fragebogen

Tinnitus Severity Index

Tinnitus loudness matching

il

Numerical rating scale of loudness - J J |
, ‘ ‘ : ' ;

0 5 10 15 20 25 30 35




IIpO000C ePIKTI) LETA TNV KATAOKELT) TTEIPALUATIKOV
LLOVTEAOV KOl VEVPOATTEIKOVIOTIKWV UEBOOWV
(fMRIL,PET)

ATtoTEAEC O VEVPIKTIC OVCAEITOVPYIAC OTNV
AKOVOTIKI] 000 JTOV TTAPAYEL AVTIANTITO NYTNTIKO OTjUd

AvVATOUIKT] EVTOTIIOT O£ OAN TNV AKOVOTIKI] 000 KAl
OTO UETATYUIAKO OVOTNUA(E0pA TNE LVIUNG, TOV
ovvaloONuUATOC KAl TNE TTPOCOYTC)



dPFC
dorsolateral prefrontal cortex

PCC
posterior cingulate cortex

ACC
anterior cingulate cortex

OFC
orbitofrontal cortex

Hippo
Hippocampus

AC
auditory cortex

MGB

medium geniculate bodies

IC
inferior colliculus

SON
superior oliviar

PON
perioliviar nuclei

VCN
ventral cochlear nucleus

DCN
dorsal cochlear nucleus







AvoAertovpyla twv Staviwv Ca (ovoxetion evapeng
euPowv pe avénon SVSOKUTTaplov Ca)

AvaKorta’taEn TOVOTOTILKOU Xapm OTOV KPOTAPIKO AOPO

Mem)on WOEWV ATTO0 AKOVOTIKO VEVPO=> AUEnGn
AVTOUATOV EKTTOAWOE®YV E101KA OTIC OUYVOTITEC TTOV
eMAYNOQV

Alatapayeg ot AEITOV pyia TWV CLVAPENV

Alatapayeg ot PUOLKT AVAOTAATIKT] AEIToVpYia
eEOKELMONC TOV VITOOOYEA

Stress=> av&non kateyohapvav, Kataotohr NDMA
VITOO0YEWV="> euuean £TIOPA0T) OTO AKOVOTIKO KEVTPO

Avaloyieg e TTOVO OKEAOVG-PAVTATUA



Trait

Diabetes, Type 1
Schizophrenia

ADHD

Autism

Bilateral tinnitus (men)
Diabetes, type 2
Coronary heart disease
Alzheimer's disease
Any tinnitus

Prostate cancer

Systolic blood pressure
Bilateral tinnitus (women)
Colorectal cancer
Parkinson's disease
Breast cancer
Unilateral tinnitus

MS

Heritability
0.88
0.81
0.76
0.71
0.68
0.64
0.57
0.48
0.43
0.42
0.42
0.41
0.35
0.34
0.27
0.27
0.25

Number of Twin pairs
22 650
Meta-analysis
Review
11 535
10 464
13 888
10 483
662
10 464
21 000
1617
10 464
44 788
46 436
23 788




dvokn eetaon

Axooypaupa-OpAnTikn akoopetpla

MRI (ue ypnon mToaomiomwV) Tpog ATTOKAEIGUO
BAAPwV YEPLPOTAPEYKEPAAOIKTIC YWOVIAC ETTL
QOVUUUETPNC AKOTIC 1] LOVOTIAEVPWV LoV
AYV@WOTOV ATIOAOYIAC LE T XWPIC OLVOOO ATTWAELN
AKOT1G



KaBnovyaouoc

Ente&nynon Paocikng artioAoyiag Kol atoKAEIOUOC
VOO LATWV

Avagopd otV Tpoyvmon

IIpootaocia asto Oopvfio



dapuakevtikn Oepameia-Level I evidence

O

AVTIETIANTTTIKA 7 LEAETEC, 453 aoBevelg, 4 ovoleg, Ywpig
BeAtimon
AvtikataBAmtika 6 peAeteg, 610 abevelg, 4 peAeteg yia

TKA pe pikpr) PeAtioon alla
nebodoloyikeg avemapkeleg, 2 yia SSRI
Y0PIg PeATimon

Gingo Biloba 4 neAeteg, 1543 aoBevelg, Hikpn
BeATiwon oe pia asmo TG UeAETES




(I)(l p “.G.KSU TIKT!] 6 e p(l?'[ Si(l Berthold Langguth, Richard Salvi, and Ana Belén

Elgoyhen Emerging pharmacotherapy of tinnitus

Yvvrtayoypa@non oe | MeEAETEG He LY

YUA1adeg xovtia WRoTEAECUATA/ZVUVOA
O UEAET®OV

TpyuetaQiéivn 650 0/1

Brjta-1otivn) 314 (1/3)

[TevtoEupiAAivn 312 -

ITipakeTaun 197 -

Kivvapidivn 168 -

dAovvapidivn 163 -

MeAatovivn 146 3/4
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Baolopevn 0to veupo@puoloAOy1KO LOVTEAO
2UVOLACLOC YOKAAVWPTC KAl CLVEOPLWV
Bloavad paomn-eAeyXoC avastvor)g

Y TOYOC 1| LEIWOT TN EVOYANONG

Alapkela 6-24 unveg

ATTOTEAEOUATIKOTEPT] AITO TNV ATTAT NYOKAAVYN OE
123 aoBeveic (Phillips 2010)



ITANpNG 1 Hepkn) nxokavyn,
£01010C, KATAOTOAN

6 ueAeteg, 553 aoOevelg, Leyaan
uebodoAoykn avouoloyevela,
eMerypn follow up, augifoira
QITOTEAEOLATA

Fractal:oynuata sov
ATTOTEAOLVTAL QITO OO
Tunuata (Y1ovi, KpUoOTAAAOL)

'Hyo1 fractal: peAwoikol ywpic
va etval stpoPAsyiuon
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Kataypapr)
OVYVOTNTAC
eupowv xan
APAIPEOT) TOUG
aIto TO PACHA
ELYAPLOTNC
LLOVOTKT)C
A@aipeon g
OUYVOTNTAG TOV
eupowv amo
LLOVOTKI] TTOV
DeAel va akovoet
0 aoBevrc kat
aKpoOaom yia 1
®Pa/NuUeEpa
BeAtiwon peta
QITO 12 UM VEC



Tinnitus Tamer
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BACKGROUND:

Tinnitus is a result of hyper-activity/hyper-synchrony of auditory neurons coding the tinnitus frequency,
which has developed due to synchronous mass activity owing to the lac? of inhibition. We assume that removal of
exactly these frequencies from a complex auditory stimulus will cause the brain to reorganize around
tonotopic regions coding the tinnitus frequency through inhibition-induced plasticity. Based on this
assumption, a novel treatment for tonal tinnitus--tailor-made notched music training (TMNMT)--has been introduced
and was tested in this clinical trial.

METHODS:

A randomized controlled trial in parallel group design was performed in a double-blinded manner. We included
100 participants with chronic, tonal tinnitus who listened to tailor-made notched music for two hours a day for
three consecutive months. Our primary outcome measures were the Tinnitus Handicap Questionnaire and Visual
Analog Scales measuring perceived tinnitus loudness, awareness, distress and handicap. Participants rated

their tinnitus before and after the training as well as one month after cessation of the training.

RESULTS:

At follow-up, tinnitus loudness in the treatment group was significantly reduced as compared to the
control group. Post hoc analysis, accounting for low reliability scores in the Visual Analog Scales, showed a significant
reduction of the overall Visual Analog Scale mean score in the treatment group even at the post measurement.

CONCLUSION:

This is the first study on TMNMT that was planned and conducted following the CONSORT statement standards for
clinical trials. The current work is one more step towards a final evaluation of TMNMT. Already after three months the
effect of training with tailor-made notched music is observable in the most direct rating of tinnitus perception -

the tinnitus loudness, while more global measures of tinnitus distress do not show relevant changes.



Objective: Tailor-made notched music was applied to alleviate the symptoms of chronic idiopathic tinnitus and
compared its effectiveness with other existing sound treatment of tinnitus.

Methods: Subjects (n=43; ears=75 )were recruited from the out-patients of our hospital. These patients had chronic
(longer than 6months) and idiopathic tinnitus, with or without significant sensorineural hearing loss. In the prospective
design, the patients were randomly divided into group A (treated with tailor-made notched music) and
group B (treated with analogous sound masking), and received the treatment for 3 months. The tinnitus
scale, tinnitus questionnaire and audiological findings were evaluated before treatment, and at one month and three
months after treatment started.

Results: After one month of treatment, the effective rate between the two groups was 40.9% and 42.9%, there was no
significant difference between the two groups (x(2)= 0.017, P=0.897). After 3 months of treatment, the effective rates
were 68.2% and 23.8%, respectively. There was significant difference between the two groups (y(2)= 8.503, P=0.004).
The difference of the VAS scores between the two groups was statistically significant (t=-3.263, P=0.002), and the VAS
score of group A was less. After 3 months of treatment, there was significant decreaseinthe average
tinnitus loudness for patients in group A(t=5.569, P<0.01), and there was no significant changei n group B(t=-
0.953, P=0.374). There was also significant decreasein the scores of tinnitus handicap inventory (THI)
(F=7.334, P<0.05), loudness visual analog scale (VAS) (F=20.48, P<0.001), and the proportion of
patients with moderate to severe tinnitus(}(2)=11.289, P<0.05) in the group A, and there was no
significant change in group B(F=2.198, F=0.989, x(2)=1.651; P=0.120, P=0.378, P=0.438>0.05).

Conclusions: Our results suggest that long-term normalized listening to tailor-made notched music, can significantly
reduce the perceived tinnitus loudness in varying degrees and improve the quality of life of patients. The effects and
possible mechanism of this method were discussed in this paper.



Sound Therapy

Acombination of Sound Masking, Residu-
al Inhibition and Notched Music will be
provided through a mobile application,
after individualised mapping of tinnitus
frequencies. Sound stimuli will be fully
personalised and provided for periods of
time defined by protocol.

Hearing Aid Fitting
Patients with moderate and severe hear-
ing loss will be provided with hearing aid
according to randomisation resutls. The
hearing aid devices will be provided by
SIVANTOS GmbH and will be fitted under
a unified protocol.

Ear-mediated

UNITI Interventions

Brain-mediated

00

Structured Counselling

Counselling will provide information
about tinnitus origin, monitoring, adapta-
tion and coping techniques. Information
will be available through the mobile
applicaiton for patients to be advised.
High-end technological solutions (e.g.
augmented reality) will be also used as
supportive tool.

Cognitive Behavioural
Therapy for Tinnitus

In the context of CBT, analysis of tinnitus
related cognitions. emotions and
behaviours, as well as current manage-
ment strategies will be implemented.
Intervention will be harmonised among
clinical centres.




Output
UNITI

-A-\/‘- Electrophysiological data DSS ﬁ l"'l
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