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Tinnitus

Invioed van geluid, nek en kaakgewricht
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Overzicht

o Definitie

e Prevalentie

e Etiologie

e Diagnose

e Somatische tinnitus

¢ Nek dysfunctie en tinnitus
e Kaak dysfunctie en tinnitus
¢ Kinesitherapie behandeling
e Prognose

Definitie

e ‘Auditieve perceptie van geluid in afwezigheid
van omgevingsgeluid’

e Objectief (lichaamsgeluiden)
e Subjectief (auditieve dysfunctie)

e CAVE: auditieve hallucinaties
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Prevalentie

e 10-15% volwassenen (Demeester et al., 2007)
o 57-78% muzikanten (uders etal, 2016)
- Percussie: 57%
- Snaar: 71%
- Blaas: 75%
- Versterkt: 78%
e Grote associatie met gehoorverlies (uersetal., 2016)
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Soorten Tinnitus

e Objectief vs subjectief

e Acuut vs chronisch

e Pulsatiel vs non-pulsatiel
e Lage Hz vs hoge Hz
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Etiologie

e Pulsatiele tinnitus
- Normaal auditief systeem
- Lichaamsgeluiden

*  Benigne hersen overdruk

Stenose A. carotis

°  Abnormaliteiten of tumoren in bloedvaten
*  Vasculaire compressie

°  Gewrichtsgeluiden
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Etiologie

¢ Non - pulsatiele tinnitus

- Dysfunctie auditief systeem
e Cochlear

. Geluidstrauma
Z. v. Meniere
. Aspirine
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Etiologie

¢ Non - pulsatiele tinnitus

- Dysfunctie auditief systeem
e Cochlear
¢ Neurophysiologisch (astreboff et al.)

Angst
Depressie
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Etiologie

¢ Non - pulsatiele tinnitus
- Dysfunctie auditief systeem
e Cochlear
o Neurophysiologisch (astreboff et al.)
e Somatisch

- Spierspanning
Nekproblemen
: TMJ problemen
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Etiologie

e Non - pulsatiele tinnitus
- Dysfunctie auditief systeem
e Cochlear
o Neurophysiologisch (astreboff et al.)
e Somatisch
¢ Centraal zenuwstelsel

*  Tumoren
- Neuro-vasculaire conflicten
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Etiologie

¢ Non - pulsatiele tinnitus
- Dysfunctie auditief systeem
e Cochlear
e Neurophysiologisch (sastreboff et al.)
e Somatisch
¢ Centraal zenuwstelsel
e Fantoom model na deafferentiatie (Moller et al.)

Universiteit Antwerpen

oy

Diagnose

e Anamnestisch gesprek ‘ i}
o NKO onderzoek i
¢ Audiometrie @
- Luidheid (objectief) <
- Frequentie
- Gehoorverlies
e Tinnitus vragenlijsten
- Luidheid (subjectief): VAS
- Hinder: questionnaire (TQ or TFI)
e MRI hersenen
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Somatische tinnitus

o Gerelateerd aan somatisch systeem
- CWK
- T™MJ

e Oorzaak tinnitus

e \eranderen intensiteit/type

Somatische tinnitus:
neurofysiologie

SOMATIC TINNITUS (Levine, 2004)
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Somatische Tinnitus

e Diagnostische criteria (sanchezetai):
- Evident history of head or neck trauma

Tinnitus association with manipulation teeth, jaw or
cervical spine
- Recurrent pain episodes in head, neck or
shoulder girdle
Temporal coincidence of onset or increase of pain and
tinnitus
- Increase of tinnitus during inadequate postures

during rest, walking, working or sleeping

- Intense bruxism periods during the day or night
Universiteit Antwerpen

oy

Tinnitus en muzikanten

e Vaak voorkomend symptoom
- 20-78% (Luders et al., 2016 en Stormer et al. 2017)
e Relatie gehoorverlies, MAAR... (stormeretal, 2017)
- Slechts 37,8% gehoorverlies
- Relatie angst (35%)
- Relatie depressie (14%)
- Relatie Nekklachten?
- Relatie Kaakklachten?
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Muzikanten en TMD

e Prevalentie: 48-61% (vang et al. 2017, Nishiyama et al. 2017)
¢ \/nl. blaasinstrumenten

e Musculaire dysfunctie

o Klikken

e Beperkte mondopening
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Muzikanten en nekproblemen

e Prevalentie: 80% (cruder et al. 2018)
e \/b. violisten:
- Dysfunctie diepe nekflexoren (steinmetz et al., 2016)
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Neck/TMJ dysfunction and tinnitus

e Challenges
- Diagnosis somatic tinnitus
e Mainly based on medical history
- Linked to myofascial dysfunction
* BUT which structures affected?
e BUT neck/TMJ dysfunction in other tinnitus patients?
- Evidence for physical therapy?
o Treatment effect?
¢ Prediction of outcome?

Retrospective study

- M/F =101/49
- 49y (SD 14)

150 patients with tinnitus

ST-group (n=51; 34%)
- M/F=28/23

-M=55%

- 50y (SD 14)

non-ST-group (n=99; 66%)
- M/F* =73/26

-M=74%

- 48y (SD 14)
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Retrospective study

- e

TFl-score 42 (SD 18) 45 (SD 20) P=0.413
Mean tinnitus 45 (SD 28) 44 (SD 21) P=0.499
loudness (VAS,

mm)

HQ-score 16 (SD 9) 17 (SD 9) P=0.470

g

80%

ST-group versus non-ST-group

9%

70% 67%
60%
50% a7%
21%
405
30%
23%
20%
14% 2% 1

N I . l

0%

6% 14%
9%
H -

Neck complaints* TMIJ complaints® Clenching® Bruxism* Tinnitus modulation Tinnitus medulation
pe0.0001 by neck movements by TMJ movements
WST-group (n=51) M Non-ST-group [n=99)
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Neck dysfunction and tinnitus

e Setting:
- Tertairy tinnitus clinic UZA
e Patients:
- Inclusion: chronic subjective tinnitus (> 3 months)
- Exclusion when suffering from:
e Meniere’s disease
* Middle ear pathology
* Intra cranial pathology
» Cervical spine surgery
* Whiplash associated disorders
e Temporomandibular dysfunction
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Neck dysfunction and tinnitus

e Assessment:

lﬁ‘ @ L

e Cervicogenic Somatic Tinnitus (CST):
predominant feature: temporal coincidence
onset/increase neck pain and tinnitus
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Neck dysfunction and tinnitus

e Cervical Spine Assessment:
- Neck Bournemouth Questionnaire (NBQ)
- Manual clinical cervical spine tests
- Therapist and patients blinded to ENT diagnosis
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Cervical spine dysfunction
Michiels S. et.al., Otology & Neurotology, 2014
e n=87, age: 50 + 14 years
e 43% CST
* 46% neck complaints
e Tinnitus characteristics

Test Total CsT Non-CST
population

51 (25) 51 (25) 50 (25)

loudness
41 (17) 44 (19) 38 (16)

18 (8) 19 (8) 17.(8)

. o CST: cervicogenic somatic tinnitus
Universiteit Antwerpen
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Test % from total % from % from
CST non-CST
NBQ > 14 56 79 40 <0.001
points

Manual rotation 26 49 10 <0.001
+ AST

Endurance DNF 67 61 71 0.350

63 81 50 0.003
Universiteit Antwerpen
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Test % from total % from % from
CST non-CST

NBQ > 14 56 79 40 <0.001
points

Manual rotation

+ AST

Endurance DNF

Trigger points
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Test % from total | % from % from
CST non-CST

NBQ > 14 56 79 40 <0.001
points

Manual rotation 26 49 10 <0.001
+ AST
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Test % from total % from % from

CST non-CST
NBQ > 14 56 79 40 <0.001
points

Manual rotat 26 49 10 <0.001
+ AST

Endurance DNF

63 81 50 0.003




10/01/2018

oy

TMJ dysfunction and tinnitus

e Setting:
- Tertairy tinnitus clinic UZA
e Patients:
- Inclusion:
* Chronic subjective tinnitus (> 3 months)
o Tinnitus attributed to TMD (ENT + dentist)
- Exclusion when suffering from:
e Meniere’s disease
* Middle ear pathology
e Intra cranial pathology
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TMJ dysfunction and tinnitus

e Assessment:

lﬁ:@u |

e TMD related Somatic Tinnitus: predominant
feature: temporal coincidence onset/increase
TMD and tinnitus

[ =\ [
Uf/\‘
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TMJ dysfunction and tinnitus

e TMJ] assessment
+ TMD pain screener

« Physical examination of masticatory system
(DC/TMD)

-
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TMJ dysfunction and tinnitus

ST-group (n=13) Non-ST-group
(n=99)

Age (y) 46y (SD 15) 48y (SD 14) P=0.567
Gender* M/F: 5/8 M/F: 73/26 P=0.009
TFI 44 (SD 11) 45 (SD 20) P=0.901
VAS mean loudness 42 (SD 20) 44 (SD 21) P=0.751
HQ 19 (SD 20) 17 (sD9) P=0.468

t , ST-group (n=13) versus Non-ST-group (n=99)
100%
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Neck complaints* Bruxism* Clenching® Tinnitus Tinnitus Non-pulsatile
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P<0.0001 P=0.001 P<D.0001 movements® movements*
P=0.007 P=0.002 P=0.671
B 5T-group (n=13) M Non-ST-group (n=99)

TMJ dysfunction and tinnitus

ST-group; n=13
46y (SD 15); M/F 5/8
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TMJ dysfunction and tinnitus

ST-group (n=13)
62
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Neck Treatment,

e Setting
- Tertairy tinnitus clinic UZA
e Patients
- Severe chronic non-fluctuating subjective tinnitus
- Tinnitus been stable for min. 3 months
- Neck complaints (NBQ > 14)
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Treatment

e Intervention

- Therapists
e MSc. PT + MT
e Trained
¢ Guided referral

- Multimodal care
e Manual mobilizations
e Exercise therapy
e Home exercises
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Treatment

e Intervention
- 12 sessions
- 30 minutes
- 6 weeks
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Overzicht oefeningen

Neck Treatment

G e Qutcome parameters
[ [ e orsemevons | - Tinnitus Functional Index (TFI)

- Neck Bournemouth Questionnaire (NBQ)
- Clinical tests:
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TINNITUS FUNCTIONERINGS INDEX AIn de LAATSTE WEEK, hoeveel stoorde uw tinnitus u bij...

Datum: Naam: 13. de mogelijkheid om DUIDELIK TE HOREN?

Lk EEN gotal Nigt gestoord 01234 567 88 10 compleet gesicord
14, raten zin?

i ote g, Bvosroets @or O e e =k
15,00 mogellkneis TE vo

1in de LAATSTE WEEK Niet gestoord0 1234 58789 10 compieet gesioard

11 Wolkperoanage van 6t wikr was, was  zich BEWUST VAN U tnius?

Nooit bewust B 0% 10% 20% 30% 40% 50% B0% 70% BO% 50% 100% Al bowust R In de LAATSTE WEEK, hoeveel stoorde uw tinnitus u bij...

e — S 16. uw STILLE, RUSTIGE ACTIVITEITEN?

kol M 0§ 894 £6.76 010 Exvoamibd Nigt gestoord 01234 58785 10 complest gesioord

3. Welk percentage van de tiid was u GEERGERD door uw tinnitus? 17. de mogelijkheid om te RUSTEN?

oot 1 10% 20% 30% 40% 50% B35 70% 8% 0% 100% Do Aol 1 Niet gestoord 0 1234 § 6 7 8 10 compiest pesicard

SC In de LAATSTE WEEK 18. de mogelijkheid om van RUST EN STILTE te genieten?

4. Had u het gevoel CONTROLE over uw tinnitus to hebben? Niet gestoord 0 1234 56785 10 complest gesioord

pipciid AT e

In de LAATSTE WEEK, hoeveel stoorde uw tinnitus u bi...
5. Hoe GomaKKesf was het voor U om OM TE GAAN met uw innus? Q
i ey 123458780 19, het genieten van SOCIALE ACTIVITEITEN?

Nigt gestoord 0 123.4 56 78 10 compleet pesioord

6. Ho g , uom
Erp pomatiadg c 0 oguren 012345 6.7 815 10 Orvndgos o b g 20, het GENIETEN VAN HET LEVEN?

CIn de LAATSTE WEEK Niot GESIDOM 01234 5 6 785 10 complest gesioard
7. D""OQGIWMLG‘O;’;: ;eﬁ?grczmninsm 21. uw RELATIES met familie, vrienden en anderen?
Niet Gesloord 0 1234 5.6 788 10 compleet gesioard

8. De mogeijheid om HELDER NA TE DENKEN?
0123456789

22.Hoe i i ERK of
ANDERE TAKEN z0ais het hu sohaolwerk, voor ki andere
- ™ Ll taken?
tois?
1204seran 0123488788
SLIn de LAATSTE WEEK EIn de LAATSTE WEEK
10. Hoo vaak i N TE SLAF TE SLAPEN? 23. Hoo ANGSTIG of ONGERUST vaide u zich door uw tnnitus?
o2sas67a8 5 0123436789
1. Hoo vaak zotgde u tinitus voor mosiikheden om ZOVEEL SLARP te Kiigen als u 2, uw binus?
frodig had? van slag o123
1z23aseres
Universiteit . i o Universiteit 2s. Hos DEPRESSIEF was u omuili van uw tinnitus?
2oumwilent Helomaa ot 0122458743 10 Exroom dopressiel
Moot 013345078910 0o holo 54 CopyrighsOregon g & Siece Univenis .58
Assesced for lighllty (=27)
Exchuded
« Hot meeting Inclusion
orterts fue32)
+ Dedined topartcpzte
reatment pond
« Gherressnsinat)

e Study design

Alocated the inmedlate-suart Allocated the delayed-start group
o fom26)

(=20
. Thezp)
ity Miocation lafter G weekswal and
« Ol nof racelve phyeica fom15

v prve S
(2] [y | [t ] e e

pime1 | [ Phme2 | [ pnmes

|0

herapy s & wesks
thesaplst) (n=1) walt and see fane patient
did not contact the.
Inclusian Falowup theraplst sfter the waht
L” Wait and see |'n|mpy | ‘ Follow-up | T
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Wream u pid b em
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Treatment

Michiels S. et.al., Manual Therapy, 2016

e Demographics
Imm start Delayed-start Total
s mn

46(14) 52(12) 50(13)
50(23) 51(18) 51(21)

37(10) 32(12) 35(11)
vastnnitus | o2 5@ 5@
o 0 50

8% 37% 53%

74% 53% 63%

s
s
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Treatment

Michiels S. et.al., Manual Therapy, 2016

e Evolution of NBQ (n=38)

0 =
2 -
EY 5
15
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s

o

Basline Post Treatment Fallow-up

—+—tMean NBO score
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Treatment

Michiels S. et.al., Manual Therapy, 2016

e Evolution of TFI (n=38)

75
&5
s
- .
as
25
15
Baseline PostTreatment: Folow-up
—4—Meah TH sore
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Treatment

Michiels S. et.al., Manual Therapy, 2016

e Evolution of TFI

75

65

—4—Immediate-star

=19
——Delayed-start (n=19)

Mean TF score
s &

N

Baseline 6 weeks 12 weeks

Treatment

Michiels S. et.al., Manual Therapy, 2016

WPositive effect MNo effect

Immediate-start (n=19) Delayed.start [n=19)
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Treatment

Michiels S. et.al., Manual Therapy, 2016

e Characteristics improved patients

Cl

Not improved  Improved Not improved  Improved

+0.67 (4.78)  -11.89 (21.43) +2.42(8.28)  -16.89 (26.56)

-15.19 (17.17) -18.32 (15.03) 0.57 -13.07 (18.28) -6.38 (24.63)
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Discussion & conclusions

e Effect physical therapy

- 53% substantial improvement

- But no sign. # in TFI - responsiveness?
e Future research

- Other outcome measures

TFI: Tinnitus Functional Index
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Tinnitus

Invioed van geluid, nek en kaakgewricht
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Prognosis

Michiels S. et.al., Musculoskeletal Science and Practice, 2017

e Prognostic indicators
- Co-variation
- Low-pitched + increase during inadequate
postures
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